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Forward  

The primary goal of the Louisiana Department of Transportation and Development (DOTD) Movable 

Bridge Inspection Program is to ensure the safety of the traveling public. This manual outlines the 

procedures for inspecting publicly owned, operated, or maintained movable bridges carrying public 

traffic, as mandated by Louisiana Revised Statute 48:35 and 23 CFR 650.301 of the National Bridge 

Inspection Standards (NBIS). Additionally, it aligns with Section 1111 of the Moving Ahead for Progress in 

the 21st Century Act (MAP-21), requiring states to report bridge element-level data to the Federal 

Highway Administration (FHWA) for all highway bridges on the National Highway System (NHS). 

This document provides a clear, sequential guide for inspectors, emphasizing consistency across 

intergovernmental agencies, the bridge engineering community, and bridge owners. It replaces the 

LADOTD Movable Bridge Inspectors Program and complements the following references: 

- LADOTD Bridge Inspection Manual 2024 Edition (LADOTD BIM) 

- LADOTD Coding and Field Guide 

- LADOTD Policies and Guidelines for Bridge Rating and Evaluation 

- FHWA 23 Metrics for the Oversight of the NBIP 

- FHWA .ǊƛŘƎŜ LƴǎǇŜŎǘƻǊΩǎ wŜŦŜǊŜƴŎŜ aŀƴǳŀƭ  

- FHWA Specifications for the National Bridge Inventory (SNBI) 

- FHWA Federal Aid Off-System Highway Bridge Program Guidelines 

- All relevant EDSMs and other references outlined in this document 

- AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual, 2nd Edition 

(AASHTO MBI) 

- AASHTO The Manual for Bridge Evaluation, 3rd Edition (AASHTO MBE) 

- NFPA 70 National Electrical Code (NEC) 
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Chapter 1 

Bridge Inspection Principles and Overview  

 

1.1 INTRODUCTION 

This manual outlines the organization, administration, and operational procedures of DOTD Movable 

Bridge Inspections. It provides a systematic approach to inspecting movable bridge structures on, under, 

or over public highways, streets, and waterways, prioritizing public safety and infrastructure preservation. 

Inspecting movable bridges requires more preparation than fixed bridges, as it involves evaluating 

structural, mechanical, electrical, and architectural components.  

1.2 ACRONYMS 

The following is an alphabetically ordered list of acronyms used in this manual: 

AC 
ADE  

Alternating Current 
Agency Defined Elements 

AGMA  American Gear Manufacturers Association  
ANSI  American National Standard Institute  
ATS  Automatic Transfer Switch 
BIM  LADOTD Bridge Inspection Manual 
BIRM  FHWA Bridge Inspector's Reference Manual 
BITC  Bridge Inspection Team Coordinator  
CCTV  Closed Circuit Television 
CFR  Code of Federal Regulations 
CPU  Central Processing Unit 
CS  Condition State  
DC  Direct Current  
DOTD  Louisiana Department of Transportation and Development  
FHWA  Federal Highway Administration  
FRP  Fiber Reinforced Polymer 
GFCI  Ground Fault Circuit Interrupter 
GRC  Galvanized Rigid Conduit 
HID  High Intensity Discharge 
HPS  High Pressure Sodium 
HPU  Hydraulic Power Unit 
HVAC  Heating, Ventilation, and Air Conditioning  
I.D.  Inner Diameter 
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ISO   International Organization for Standardization 
LED  Light Emitting Diode 
LFMC  Liquid Tight Flexible Metallic Conduit 
LPS  Low Pressure Sodium 
LRFD  Load and Resistance Factor Design 
MBE  AASHTO Manual for Bridge Evaluation  
MBI  AASHTO Movable Bridge Inspection Manual 
MCC  Motor Control Center 
MH  Metal Halide 
MTS 

 
Manual Transfer Switch or Maintenance Testing Specifications (for Electrical 
Power Equipment and Systems) 

MUTCD  FHWA Manual on Uniform Traffic Control Devices for Streets and Highways 
MV  Mercury Vapor 
NCHRP  National Cooperative Highway Research Program 
NDE  Non-Destructive Evaluation  
NEC  National Electric Code (NFPA 70) 
NETA  International Electrical Testing Association 
NFPA  National Fire Protection Association 
NHI  National Highway Institute 
NOAA  National Oceanic and Atmospheric Administration  
NSTM  Non-Redundant Steel Tension Member (formerly fracture critical member) 
O.D.  Outer Diameter  
PCB  Printed Circuit Board 
PFD  Personal Flotation Device 
PLC  Programmable Logic Controller 
PPE  Personal Protective Equipment 
PSC  Pre-Stressed Concrete 
PTFE  Polytetrafluorethylene 
PVC  Poly Vinyl Chloride 
RAC  Rigid Aluminum Conduit 
RC  Reinforced Concrete  
RC#  Running and Sliding Fit (where the number dictates fit tolerance) 
RMS  Root Mean Square 
SNBI  Specifications for the National Bridge Inventory 
SPD  Surge Protective Device 
TAN  Total Acid Number   
TEFC  Totally Enclosed Fan Cooled  
TENV  Totally Enclosed Non Ventilated  
UPS  Uninterruptable Power Supply  
USCG  United States Coast Guard 
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UT  Ultrasonic Testing  
VFD  Variable Frequency Drive 

1.3 PROCEDURES AND REQUIREMENTS 

1.3.1 Types of Inspections 

The primary inspection types for movable bridges are routine, in-depth, and NSTM, each with varying 

intensity. Initial inspections of new or rehabilitated movable bridges should be conducted at an in-depth 

level due to potential adjustment or break-in issues. See Chapter 4 of the LADOTD BIM for further 

information on the various inspection types and their requirements.  

1.3.2 Qualifications 

Movable bridge inspections require a coordinated team of structural, mechanical, hydraulic, and electrical 

inspectors, each meeting 23 CFR 650, AASHTO MBE, and AASHTO MBI requirements. The inspection team 

leader must have at least three years of movable bridge design, inspection, or maintenance experience. 

Lead inspectors for mechanical, hydraulic, and electrical disciplines require similar experience within their 

expertise. See LADOTD BIM Section 1.6 for structural inspector qualifications. 

If qualifications are experience-based rather than engineering certification, inspectors must complete a 

comprehensive training course covering AASHTO MBE, MUTCD, and AASHTO MBI. A National Fluid Power 

Association certification may substitute for four years of hydraulic engineering experience. Inspectors 

covering multiple disciplines must have at least two years of movable bridge-specific experience per 

discipline.  

1.3.3 Safety 

Safety protocols for movable bridge inspections address three levels: 

¶ Regulatory Compliance: Adhere to rules ensuring a safe workplace. 

¶ Hazard Assessment: Identify and mitigate risks specific to each structure. 

¶ Emergency Preparedness: Train personnel and establish response capabilities to minimize 
impacts should an accident or unplanned event occur. 

Mechanical Safety 

Mechanical inspections pose unique risks. Components, spans, and nearby machinery must be locked and 

tagged out during inspection (see Sections 1.3.4 and 4.5). Access to mechanical elements may require 

specialized equipment and training. Inspectors must develop an access and safety plan, stay clear of 

rotating machinery, pinch points, and falling objects, and establish clear communication protocols with 

bridge operators. 
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Electrical Safety 

In addition to following standards dictated by NFPA 70E, ANSI, and OSHA, there are some basic, general 

safety practices that inspectors can undertake to prevent accidents due to human error. The following are 

some practices you can do when around electrical components. 

¶ Be aware of your surroundings. Observe all points of contact around you and maintain proper 

clearances to prevent accidental contact.  

¶ Enclosures may have multiple conductors, each with their own power source coming from 

separate places. Disabling power from one point in the circuit may not disable all power in an 

enclosure that receives power from multiple sources. 

¶ Always stay focused when inspecting or servicing components. You may find other personnel 

want to engage in conversation or do other actions that distract you from your task at hand. Losing 

focus can make you become complacent and forget safety procedures. At the very least it can 

cause you to make simple mistakes like forgetting to flip a disconnect switch back on after turning 

it off to inspect it.  

¶ LŦ ȅƻǳΩǊŜ ǳƴǎǳǊŜ ƛŦ ŀ ŎƻƳǇƻƴŜƴǘ ƛǎ ŘŜ-energized, always verify. Non-contact voltage testers are an 

easy, cheap, and convenient way to tell you if a circuit is energized. Always test non-contact 

voltage testers by placing them near a receptacle or energized wire and confirming the 

audible/visual indication before checking a presumably deenergized circuit. 

Electrical hazards can come in different forms. The basic forms of electrical hazards include electrical 

shocks, fires, and arc flashes. Electrical systems are designed to control the flow of electrical energy in an 

intended path: from the source through conductors, protective devices, and switching devices and then 

ultimately to the load where the energy is used. When electricity does not flow through the intended 

path, it will present a risk of injury or death to personnel and costly damage to equipment. Contributing 

factors to this danger are faulty wiring, corrosion, insulation damage, loose connections, missing or 

damaged grounding conductor, water, and actions of untrained personnel, e.g., contact of personnel with 

energized conductors, terminals, or busbars. 

Skin burns may occur even from properly loaded and properly operating circuits. Conductors and 

terminals are commonly designed to allow for electrical heating up to 75°C (167°F). According to the ASTM 

C1055-нл ά{ǘŀƴŘŀǊŘ DǳƛŘŜ ŦƻǊ IŜŀǘŜŘ {ȅǎǘŜƳ {ǳǊŦŀŎŜ /ƻƴŘƛǘƛƻƴǎ ǘƘŀǘ tǊƻŘǳŎŜ /ƻƴǘŀŎǘ .ǳǊƴ LƴƧǳǊƛŜǎέ ƻǊ 

high temperature metal surfaces, third degree burning of the skin may occur instantaneously upon 

contact with the surface. 

Shock 

An electric shock is a source of possible injury or damage to health associated with current through the 

body caused by contact or approach to exposed energized electrical conductors or circuit parts. The more 

current in an electric shock, the more likely it is lethal to personnel. Currents as low as 30 mA can cause 

ventricular fibrillation and death; these currents are readily available even on the smallest 120V circuits.  
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Shock protection consists of rubber insulating gloves with leather protectors and should be worn where 

there is a danger of hand injury from electric shock due to contact with energized electrical conductors or 

circuit parts. Rubber insulating gloves must be rated for the voltage for which the gloves will be exposed. 

Shock protection approach boundaries and further information can be found in NFPA 70E 130.4. 

To reduce the hazard of injury, NEC (NFPA 70 110.26) requires electrical enclosures to have a minimum 

clear workspace around electrical enclosures. In the most common installations encountered on Louisiana 

bridges, 42 to 48 inches in front of the enclosure should be free of any obstructions or stored items. Any 

installation that does not meet this requirement should be noted as a deficiency. 

 

Figure 1-1: NEC Workspace around electrical enclosures. 

Fire can be caused by overloaded components, faulty wiring, or poorly maintained, deteriorating, and 

improperly installed electrical components. Anywhere a fault occurs, an electrical fire can happen, 

especially around flammable materials. Evidence of fire includes burn and scorch marks, and damaged 

wiring and components. 
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Fire will cause failure of barriers and insulators in electrical systems and lead to the complete failure of 

the system. Fire can also produce hazards to personnel including heat and smoke. Hazards to personnel 

may exist after the fire is no longer burning; some examples include weakening of the floor, walls, ceiling, 

or ladder and access structures. 

 

Figure 1-2: Evidence of a fire inside a traffic barrier gate, note the scorch marks and melted components. 

Arc Flash 

Electrical safety mandated by OSHA requires arc flash assessments in accordance with NFPA 70E 130.5 to 

be updated every five years or upon major modifications. 

An arc flash is the light and heat produced as part of an arc fault, a type of electrical explosion or discharge 

that results from a low-resistance connection through air to ground or another voltage phase in an 

electrical system. In the event of an arc flash, the amount of thermal energy impressed on a surface at a 

certain distance from the source is called incident energy and is typically expressed in calories per square 

centimeter (cal/cm2). Following the heat and light of an arc flash is an arc blast. The pressure wave of an 

arc blast can knock a person to the ground and turn equipment, tools, machinery, and debris into shrapnel 

which can cause additional damage or injury. Molten or vaporized metal can also be part of the arc blast 

explosion. 

The probability of an arc flash event occurring is increased by: 

¶ tŜǊŦƻǊƳƛƴƎ άƘƻǘέ όŜƴŜǊƎƛȊŜŘύ ǿƻǊƪΣ ŦŀƛƭƛƴƎ ǘƻ ŘŜŜƴŜǊƎƛȊŜ ǇƻǿŜǊ ǘƻ ŜǉǳƛǇƳŜƴǘ 

¶ Disregarding lockout tagout procedures 

¶ Insufficient qualifications and training of the personnel doing work 

¶ Age and condition of equipment 
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¶ Lack of proper tools and PPE 

Touching a probe or tool to the wrong point, loose connections, insulation failure, dust, corrosion, all can 

set the foundation for an arc flash incident. Arc flashes can even occur while opening doors to enclosures. 

Loose, unsecure equipment may be disturbed by opening a door, causing metal objects to fall onto bus 

bars, unsecured and uninsulated wires contact each other, or some other unforeseen incident.  

An arc flash assessment is performed to calculate arc flash information about an electrical system and its 

components. NFPA 70E 130.5(D) requires specific information on the level of arc flash hazard to be marked 

on the equipment when an arc flash hazard analysis has been performed. At a minimum, the label needs 

to include at least three items:  

1. Nominal System voltage 

2. Arc flash boundary 

3. At least one of the following: 

a. Available incident energy and the corresponding working distance, or the arc flash PPE 

category in NEC 70E Table 130.7(C)(15)(A)(b) or Table 130.7(C)(15)(B) for the equipment 

(but not both). 

b. Minimum arc rating of clothing 

c. Site-specific level of PPE 

Below is an example of an arc flash label: 

 

Figure 1-3: Arc flash label 
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¶ Incident Energy: The amount of thermal energy impressed on a surface at a certain distance from 

the source and is typically expressed in calories per square centimeter (cal/cm2). NFPA 70E Article 

100 Definitions 

¶ Working Distance: The set value within the arc flash calculation from which the incident energy 

and boundary values are calculated.  

¶ Arc Flash Hazard Boundary: Describes a distance from a prospective arc source within which a 

person could receive a second-degree burn were an arc flash to occur. NFPA 70E Article 100 

Definitions 

¶ Nominal System Voltage: The nominal value assigned to a circuit or system for the purpose of 

conveniently designating its voltage class. NFPA 70E Article 100 Definitions 

¶ Limited Approach Boundary: An approach limit at a distance from an exposed energized electrical 

conductor or circuit part within which a shock hazard exists. NFPA 70E Article 100 Definitions 

¶ Restricted Approach Boundary: An approach limit at a distance from an exposed energized 

electrical conductor or circuit part within which there is an increased likelihood of electric shock, 

due to electrical arc-over combined with inadvertent movement, for personnel working in close 

proximity to the energized electrical conductor or circuit part. NFPA 70E Article 100 Definitions 

¶ Equipment Name: The piece of equipment that the label is designated for, this can be a disconnect 

switch, junction box, or other places where electrical equipment is found. 

¶ Date: The date that the arc flash calculation was performed. 

An arc flash label present on the exterior of an enclosure represents a potential danger to personnel. Any 

work done inside of an enclosure with an arc flash label should have that associated component disabled 

and isolated from upstream power if possible. Refer to Section 4.3_Isolating_Equipment Isolating 

Equipment for the process of isolating equipment. Working on live components that are at risk of arc flash 

incidents requires PPE. Refer to below PPE section and associated NFPA 70E for PPE standards. 

If no arc flash label is present, the electrical box may not be opened. Deenergize all sources and follow 

lockout tagout procedures before attempting work. 

Personal Protective Equipment (PPE) 

Inspectors must wear PPE, including hard hats, ANSI Class II/III high-visibility vests, safety boots, eye 

protection, hearing protection, gloves, respirators, personal flotation devices, and fall protection, as 

required.  

Personal protective equipment (PPE) are protective articles of clothing worn to protect the wearer from 

electric shocks and arc flash hazards. Arc flash labeling on components informs personnel of the PPE 

required to work on a live component. Electrical inspectors require additional PPE per NFPA 70E Table 

130.7(C)(15)(c), including: 

¶ ASTM D120 Rubber Gloves. 

¶ Electrical hazard ASTM safety toe boots. 

¶ Arc Flash face shield where an Arc Flash danger exists. 
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¶ Long sleeve/pants made from natural non-melting fibers such as cotton should be worn. When 
there is an arc flash danger, arc flash rated outer layers must be worn. Cotton is not inherently 
flame resistant, but it is a better choice than polyester and nylon which can melt to the skin. 

1.3.4 Lockout/Tagout 

Guidance for proper lockout/tagout procedures is found in NFPA 70E 120.2. 

The purpose of lockout-tagout procedures is to establish an electrically safe work condition by clearly 

identifying and documenting the act of de-energizing components while maintenance is performed. The 

process of lockout-tagout procedures involves safely shutting off components and preventing their re-

enabling until work is completed. The procedure makes a portion of an electrical system safe for work 

through switching off an upstream device (deenergizing) and placing a lock on an operating handle with 

a tag indicating that work is being performed. This will prevent another individual from turning the device 

on while personnel are working on the system. Electrical boxes and devices may have multiple sources of 

power which need to be identified and locked out tagged out.  

 

Figure 1-4: Lockout-tagout device on electrical equipment 

1.3.5 Records 

Movable bridge records, per AASHTO MBI 2.7.1, mirror those for fixed bridges. See Chapter 2 of the 

LADOTD BIM for further information. 

Keeping accurate records of all maintenance activities is crucial to a successful preventative maintenance 

program. Records should document the date of maintenance, and any corrective measures taken. 

Maintenance forms should take the form of checklists designed for specific structural, mechanical, and 
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electrical components. However, sketches, diagrams, and photographs as required should be 

incorporated to adequately describe the conditions found. In doing so, a history of maintenance problems 

can be established for the bridge. This will show adverse condition progression over time by comparing 

past and present records. The numbering and terminology used in completing the forms should be 

consistent with the bridge plans, inspection reports, and previous maintenance records.  

Maintenance records should be concise while describing thoroughly the condition and work performed. 

When complex repairs or major rehabilitations are performed, the record plan set should be updated to 

reflect the repairs either by revision to the plan, including identifying the revision number and date in the 

title block and a brief note where the revision occurs in the plans, or by use of supplemental sheets.  

1.3.6 Numbering 

Assign identifying numbers or letters to components during inspections, maintaining consistency with 

bridge plans and prior reports. See Section 4.1.3 of the LADOTD BIM for further information. 

1.3.7 Rating System 

Bridge element condition ratings guide replacement priorities, maintenance planning, and structural 

evaluations. Per the SNBI, components (e.g., deck, superstructure, substructure) receive ratings from 0 

(failed) to 9 (excellent). Elements (e.g., girders, truss members) are rated in Condition States (CS1ςCS4), 

with CS1 indicating good condition and CS4 requiring structural review. Document CS3/CS4 elements with 

photographs, measurements, and locations. 

Table 1-1 shows the codes, conditions, and description from SNBI for component condition rating. A 

complete list of components to be rated can be found in SNBI Section 7.1. A complete list of bridge 

elements to be rated can be found in SNBI 7.2. Bridge elements are identified by element numbers that 

can be found in FHWA ςNHI Publication No. 16-039. 

Mechanical and Electrical items will be coded under the appropriate Movable Bridge Elements (MBEs) 

which are Agency Defined Elements (ADEs). The full list of MBEs can be found in Appendix A. Movable 

bridge elements may overlap disciplines (e.g., motors inspected by mechanical and electrical inspectors), 

necessitating multi-disciplinary evaluations.  
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Table 1-1: SNBI Table 20- Codes and descriptions for component condition ratings.  

Code Condition Description 

N NOT APPLICABLE Component does not exist. 

9 EXCELLENT Isolated inherent defects. 

8 VERY GOOD Some inherent defects. 

7 GOOD Some minor defects. 

6 SATISFACTORY  Widespread minor or isolated moderate defects. 

5 
FAIR Some moderate defects; strength and performance of the 

component are not affected. 

4 
POOR Widespread moderate or isolated major defects; strength and/or 

performance of component is affected.  

3 
SERIOUS Major defects; strength and/performance of the component is 

seriously affected. Condition typically necessitates more frequent 
monitoring, load restrictions, and/or corrective actions. 

2 

CRITICAL Major defects; component is severely compromised. Condition 
typically necessitates frequent monitoring, significant load 
restrictions, and/or corrective actions in order to keep the bridge 
open.  

1 
IMMINENT FAILURE Bridge is closed to traffic due to component condition. Repair or 

rehabilitation may return the bridge to service.  

0 
FAILED Bridge is closed due to component condition, and is beyond 

corrective action. Replacement is required to restore service.  

 

1.3.8 Reports 

The purpose of an inspection report is to record and present in a consistent and logical fashion the findings 

resulting from field work necessary to: 

¶ Evaluate the physical condition of the structure and its components. 

¶ Evaluate the performance of the bridge functional systems. 

¶ Prioritize maintenance and repair needs for distributing budgeted funds and personnel.  

¶ Monitor the condition and performance of components over time. 

See AASHTO MBI 2.7.3 and 2.7.4 for an example list of contents for a movable bridge inspection report. 

See Appendix B for an example inspection report. See LADOTD BIM Chapter 3 for reporting procedures.  
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Chapter 2   

Movable Bridge Overview  

 

2.1 INTRODUCTION 

Movable bridges facilitate traffic over navigable waterways, balancing vehicular and marine needs. Their 

failure disrupts daily routines, causes traffic delays, and impacts businesses. Regular inspections and 

maintenance ensure reliable operation and minimize unscheduled interruptions. 

2.2 PURPOSE OF INSPECTION 

Inspections identify issues affecting structural, mechanical, and electrical systems, enabling proactive 

maintenance to prevent service disruptions. A thorough inspection has four important uses, in order of 

importance:  

¶ To ensure the safety of the public, workers on the bridge, and vessels navigating through the 

bridge. 

¶ To point out areas that need immediate attention to keep the bridge in service 

¶ To provide properly gathered data that will be helpful during future inspections and become part 

of the documentation of the bridge 

¶ To supply inspection documentation that can be used as an asset management tool to prioritize 

bridge repairs, rehabilitations, and replacement projects.  

A well-maintained movable bridge provides years of reliable service despite exposure to harsh 

environments (e.g., dirt, corrosion, wind, and thermal variations). 

Inspectors must be thorough, patient, and analytical, documenting all components and identifying defect 

causes with evidence. They recommend immediate repairs, replacements, or long-term maintenance. 

Effective inspections require dedication, understanding of bridge operation, and curiosity. Inspectors 

contribute to public safety and infrastructure reliability.  

2.3 INSPECTION PROCESS 

Inspections involve thorough field observations compared against original specifications and as-built 

conditions. Experienced inspectors evaluate findings, assign element ratings, and recommend 

maintenance or repairs. Inspections serve three purposes: 

¶ Identify immediate repair needs to maintain service. 

¶ Document conditions for future reference. 
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¶ Develop periodic maintenance programs.  

It is good inspection practice to clean selected areas to allow close inspection for corrosion, damage, 

deterioration, or hidden defects. Debris, vegetation, marine growth, and other items can accumulate and 

obscure problem areas. If the obstruction exceeds the inspection ǘŜŀƳΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ, the District Bridge 

Engineer should be notified so the issue can be addressed prior to the inspection whenever feasible. 

Movable bridges may also have grease buildup near moving elements. It is important to clean areas 

covered in grease in order to inspect the elements. Grease used to lubricate rubbing surfaces is very thick 

and sticky. It may require solvents to thoroughly clean the area. Relubricate any elements requiring 

grease/lubricant after cleaning and prior to operation.  

2.4 MOVABLE BRIDGE FUNCTIONAL SYSTEMS 

Movable bridge operation is separated into seven distinct functional systems defined within AASHTO MBI. 

These systems are defined as support, balance, drive, control, interlocking, navigation guidance, and 

traffic control. These systems include mechanical, electrical, and structural elements, and as such should 

be familiar to inspectors across disciplines. Inspectors should understand the purpose of these functional 

systems and evaluate their operation and individual components within that context. 

This section introduces the systems and element components typical of swing, vertical lift, and bascule 

bridges. Chapters 3, 4, and 5 detail the mechanical, electrical, and structural elements and the 

components that make up these systems and methods of their inspection. Below, each bridge functional 

system is introduced along with some of their typical elements and components. 

2.4.1 Support System 

The support system is comprised of the substructure and superstructure components that ensure span 

stability in all positions. These include elements such as: 

¶ Piers, abutments, trusses, girders, and bearings. 

¶ Rolling tracks, segmental girders, and tread plates. 

¶ Main trunnions, trunnion supports, and trunnion bearings. 

¶ Bascule heel stops and shear locks. 

¶ Lift-span towers and cables. 

¶ Swing-span balance wheels, center bearings, end lifts, end wedges, center wedges, and live load 

shoes.  

2.4.2 Balance System 

The balance system maintains stability during motion using counterweights, balance blocks, or ballast 

systems to minimize drive system loads. 
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2.4.3 Drive System 

The drive system powers span movement, relying on support and balance systems. Components include 

motors, hydraulic pumps, gears, shafts, and brakes. 

2.4.4 Control System 

The control system governs the operation of the movable span and serves as the command interface 

between operator and the movable bridge machinery, allowing the operator to direct the bridge through 

its operational cycle. The control system directs bridge operation via manual, semi-automatic, or 

automatic interfaces, ranging from push buttons to programmable logic controllers (PLCs). 

Manual controls do not have automatic sequencing and may have little interlocking protections to prevent 

operator error. If the operator does not activate controls in the proper sequence, damage to the 

machinery and unsafe conditions may result.  

Semi-automatic and automatic controls have increasing degrees of automation typically with 

corresponding increased logic and interlocking devices which prevent certain types of operator error. 

Semi-automatic controls are typical on Louisiana movable bridges. 

2.4.5 Interlocking System 

Interlocking systems are made up of electromechanical and/or hydraulic components, logic devices, and 

circuitry that regulate operation to prevent out-of-sequence actions that may be hazardous to public 

safety, damage operating machinery, and structure, or both. Interlocking system elements and 

components include: 

¶ Limit switches, relays, detectors, sensors, and wiring that indicate the position or operational data 

of moving parts.  

¶ Cams, levers, plungers, and other mechanical trip mechanisms.  

¶ Internal position detectors in hydraulic pistons.  

¶ {ƻŦǘǿŀǊŜ ŀƴŘ ƘŀǊŘǿŀǊŜ ƛƴ t[/Ωǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ŎƻƴǘǊƻƭΦ 

2.4.6 Navigational Guidance System 

The navigation guidance system facilitates safe vessel passage (AASHTO MBI 1.4.7). 

Some elements and components include: 

¶ Marine radio communication, and NOAA navigation charts. 

¶ Lights, retroreflective panels, fog signals, white/red flags, whistles, and horns. 

¶ Navigation lighting, under clearance and tide gauges, fendering and other pier protection devices.  
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2.4.7 Traffic Control System 

The traffic control system manages vehicle flow using signals, signs, gates, and barriers, ensuring safe 

operation during bridge openings.  

2.5 MOVABLE BRIDGE DESIGN AND OPERATION 

Numerous factors determine movable bridge design, and many distinct types of movable bridges have 

evolved to fit specific needs. Movable bridges are classified into swing span, vertical lift, bascule, and 

pontoon types. Louisiana also has some unique adaptations of the traditional movable bridge types.  

Bridges are categorized as On-System (state-maintained highways) or Off-System (non-state highways, 

possibly on the NHS). The table below lists the total on-system and off-system movable bridges in 

Louisiana.  

Table 2-1: On and off system bridges in Louisiana, as of 2025. 

 ON-SYSTEM OFF-SYSTEM 

BASCULE 7 7 

PONTOON 8 4 

SWING 48 17 

VERTICAL LIFT 35 9 

TOTAL 98 37 

 

2.6 SWING SPAN BRIDGE OVERVIEW 

See AASHTO MBI 1.3.2. 

 

Figure 2-1: Swing span bridge in closed position showing piers and location for operating components. 
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Figure 2-2: Swing bridge in Madisonville over the Tchefuncte River. 

Swing span bridges open by rotating the movable span about a vertical axis so that the span is parallel 

with the navigation channels. When in a closed position (closed to marine traffic), the span is supported 

by three piers. The pivot pier supports the dead weight of the swing span itself. When the span is not 

completely closed, its entire weight rests on the pivot pier. The rest piers stabilize the span and along with 

the pivot pier, support the live load (the weight of vehicular traffic) as it passes over the bridge.  

The machinery used to rotate a swing span is located on the movable span and on the pivot pier. In 

mechanical operation, the final reduction pinion (rack pinion) engages a curved rack rigidly attached to 

the pivot pier. As the pinion rotates, it carries the swing span around the curved rack. 

Swing span bridges can be made with different structural systems, such as steel plate girder, cable stay or 

steel truss. Swing spans can be operated by mechanical, hydraulic drives. 
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Figure 2-3: Symmetrical truss span swing bridge. 
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2.6.1 Symmetrical Swing Span 

Most swing spans are symmetrical about the center (equal distance from center support to each end) of 

the span (axis of rotation).  

 

Figure 2-4: Symmetrical swing span bridge.  
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2.6.2 Bob-Tailed Swing Span 

Non-symmetrical bob-tailed swing spans are used in space-constrained areas, such as bayous. 

 

Figure 2-5: Bob-tailed swing span bridge. 
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2.6.3 Cable Stayed Swing Span   

Cable-stayed swing spans require careful inspection of the cables and the cable stays. 

 

Figure 2-6: Cable stayed swing bridge.  
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2.6.4 Design and Operation 

Swing spans are either center bearing (using a bronze spherical thrust bearing) or rim bearing (using 

tapered rollers). Center bearing designs are simpler and more common, with balance wheels preventing 

tipping. All hydraulic swings are center bearing. Rim bearing designs distribute weight via rollers on a pivot 

pier track.  

When closed, wedges stabilize the span and transfer live loads to piers. To open, traffic is stopped, wedges 

are withdrawn, and the span rotates via a rack-and-pinion system driven by motors or hydraulic cylinders. 

Brakes or valves hold the span in position. 

Although the center of gravity is normally located over the center bearing, the gear tooth reaction 

between the rack and pinion, as well as loading from wind, snow, ice and rain, can provide enough 

imbalance to tilt the span.  

 

Figure 2-7: Center bearing drawing. 
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Mechanical Machinery Arrangements  

Several mechanical machinery arrangements are found on swing span bridges to rotate the spans, but 

they are all similar. Drive systems typically use one or two motors connected to speed reducers via flexible 

couplings. Differentials ensure load sharing between opinions. Hydraulic drives use cylinders for rotation, 

controlled electrically or mechanically. 

The machinery below has one motor and two rack pinions in mesh with the curved rack. The reducer has 

a differential built into it, to provide load sharing between the two rack pinions. This ensures even loading 

of all machinery driving the movable span. On some smaller swing spans, there is a single rack pinion. 

Then, there is no load sharing problem and no need for a differential reducer.  

 

Figure 2-8: Typical drive machinery layout on a swing bridge. 
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Stabilizing Components  

Wedges, end lifts, centering latches, and buffer cylinders stabilize the span. Wedges slide or roll into 

position, driven mechanically or hydraulically, to align and support the span. Centering latches and buffer 

cylinders reduce shock during closure. 

The figure below shows the various components of a mechanically driven wedge. The crank is mounted 

on a shaft supported by bearings attached to the bottom of the span. When the wedge is to be withdrawn, 

the shaft rotates in the direction that will pull the wedge towards the crank.  

 

Figure 2-9: Wedge drive with crank and linkage arrangement. 

The connecting rod that extends from the crank arm to the wedge has a turnbuckle incorporated in its 

design. The turnbuckle adjusts the length of the connecting rod to properly position the wedge in the 

driven position. Lock nuts at each end of the turnbuckle lock it in place after it has been properly adjusted. 

In the figure above, that they are trying to manipulate the wedge to raise the span. The turnbuckle has 

turned to the point where incomplete thread engagement has resulted. Also, only a part of the wedge is 

in contact, increasing the unit pressure on the small area of contact and increasing wear.  
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Figure 2-10: Mechanical wedge and wedge seat. 

In the schematic shown below, a single motor operates all six wedges. The motor drives through a primary 

reducer. The two output shaft extensions of the primary reducer are coupled to longitudinal shafts that 

extend from one end of the span to the other. One worm gear reducer is located at the center of the span 

to operate the two center wedges. There are two more worm gear reducers, one located at each end of 

the span. Each of the three worm gear reducers have two output shaft extensions that are coupled to 

transverse shafts. The transverse shafts will typically drive through one or more gear reductions. The final 

gear reduction drives the crank shaft that actuates the wedge.  

Figure of the wedge drive machinery below only shows the machinery at the center of the span and at 

one end. The machinery at the opposite end of the span is identical to the end of the machinery shown.  
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Figure 2-11: Wedge drive machinery. 

In some cases, rocker type live load shoes that require no operating machinery have been used instead of 

wedges. 

For very wide bridges that require more than two wedges at each end, additional wedges are added. 

These added lifts are driven from the same transverse shaft. The turnbuckles in the connecting rods are 

adjusted to assume uniform motion and loading of the multiple wedges at each end of the span.  
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Figure 2-12: Wedge with hydraulic cylinder drive. 

Many swing spans in Louisiana have hydraulic driven wedges. These consist of a hydraulic cylinder with 

its piston rod directly pinned to the wedge. Supply of hydraulic fluid to the cylinder is achieved by means 

of a motor and pump usually mounted on the movable span in the vicinity of the pivot pier with 

distribution lines to the various cylinders.  

This system offers advantages over the complicated link systems often required on mechanical systemsτ

and the disadvantage of possibly backing out under live loads due to seepage of hydraulic fluid and 

resultant loss of pressure.  

The figure below shows an end roller device utilized on some swing bridges in Louisiana. End rollers 

perform the same function as wedges; however, they operate in a slightly different manner, rolling into 

place rather than sliding. 
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Figure 2-13: Hydraulic roller wedge. 

When a swing span closes, the span alignment with the approach span is obtained by two centering 

latches (except on most hydraulic swing spans), one at each end of the span. Figure below shows the span 

in the closed position. The centering latch has a roller on the bottom end. The latch is mounted on the 

span and can slide up and down between two guides on the span. It is counterweighted to reduce the 

effort required to raise it. The latch pocket is mounted on the rest pier.  

When the centering latch is in the fully lowered position, the wheel rests in the latch pocket. The latch 

pocket prevents the centering latch from moving in either direction. Since the centering latch is attached 

to the span, it also prevents the span from moving.  

When the bridge must be opened, a drive that usually is included in the wedge or live load shoe drive 

system raises the centering latch just enough so that the wheel is clear of the pocket. This will allow the 

span to rotate. The end of the span below must move to the left. When the span moves to the left, the 

roller rolls up the short ramp, over the hump and down the long ramp. As the span is rotated back to the 
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fully closed position, the roller rolls up the long ramp, down the short ramp and drops into the pocket. 

This prevents the span from rotating any farther. The speed for rotation is extremely low at this point; 

otherwise, some high shock loads will be generated in all the centering latch components, as well as the 

structural steel and concrete, on which they are mounted.  

 

 

Figure 2-14: Latchbar operated by hydraulic cylinder. 

Bridges with modern electrical controls have automatic slowdowns programmed to prevent the operation 

from closing at too great of a speed. Some of the older bridges do not and are completely dependent 

ǳǇƻƴ ǘƘŜ ƻǇŜǊŀǘƻǊǎΩ ƧǳŘƎŜƳŜƴǘΦ ¢Ƙƛǎ ŦǊŜǉǳŜƴǘƭȅ ŎŀǳǎŜǎ problems, and the centering devices can be 

damaged. 

One additional safety measure on swing spans to reduce the shock when closing is to mount two 

horizontal buffer cylinders at each end of the span, as shown below. The buffer cylinder is simply a 

pneumatic shock absorber that will help slow the span down when closed at too great of a speed. Since 
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the buffer cylinders are mounted to act on the side of the span, their use eliminates the possibility of 

rotating the span in one direction.  

 

Figure 2-15: End elevation of span showing location of centering latch and buffer cylinder. 

Emergency Hand Drive 

Emergency hand drives allow manual operation during power or motor failures, requiring multiple 

personnel to operate. Inspectors must verify operability, as corrosion can render these systems 

inoperable. 

 The figure below illustrates a typical hand drive found on swing spans. There are two such drives: one to 

operate the wedge machinery and one to operate the main drive machinery to rotate the span. The T-bar 

shown below is at road level. Normally, two or more people are required to turn the T-bar.  
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Figure 2-16: Elevation of manual drive components 

2.7 VERTICAL LIFT BRIDGE OVERVIEW  

Vertical lift bridges raise a horizontal span between two towers, remaining level throughout operation 

(AASHTO MBI 1.3.3). They are either tower drive (machinery at tower tops) or span drive (machinery on 

the span). 

 

Figure 2-17: Tower drive vertical lift with concrete towers and steel plate girders, with two sets of drive machinery.  
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2.7.1 Design and Operation 

Mechanical Machinery Arrangements  

Counterweight ropes connect the span to counterweights via sheaves, balancing the system. The span is 

designed to be slightly heavy to ensure closure during power failures. Drive machinery rotates sheaves to 

raise or lower the span, with electrical synchronization maintaining level operation. 

Figure below shows a general arrangement to depict how the span is attached to the counterweights. The 

heavy lines show the position of the span when closed or fully lowered.  

 

Figure 2-18: Diagram of tower drive vertical lift components.  
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The figure below shows a typical machinery arrangement for a tower drive. One set of machinery, as 

shown, is located at each tower. The drives on the two towers are coordinated electrically to keep the 

span level during operation.  

 

Figure 2-19: Diagram of operating machinery for a tower-drive bridge. 

Another common type of vertical lift bridge that is used in Louisiana has a fixed span between the tops of 

the two towers called tower span. The machinery may be located on the tower span with longitudinal 

shafts extending to the right-angle reducers on the towers. The output shafts of the reducers connect to 

transverse shafts, which rotate the rack pinion, thus rotating the tower sheaves.  
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Figure 2-20: Tower drive vertical lift  bridge operating machinery layout. 

 

 

Figure 2-21: Guide rollers schematic. 
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Guides are provided to prevent the span from excessive swaying during operation. One method of guiding 

is to have guide rollers attached to the span opposed by tracks attached to the towers at all four corners 

of the span. Usually on one end of the bridge, at the lower chords, the guides restrict longitudinal and 

transverse movement. At the other end of the lower chord, as well as at both ends on the upper chord, 

only transverse movement is restricted. This prevents undesirable movements of the span but allows for 

thermal expansion of the structure as seen below. 

Some vertical lift bridges are guided by guide shoes instead of rollers. The shoes slide along the tracks 

rather than roll. The shoes must be lubricated to prevent wear from heavy frictional loads during 

operation. There should be a small amount of space between the guide shoes, or guide rollers, and the 

tracks during operation under no wind conditions, but a small amount of wind pressure will cause the 

guides to contact the tracks.  

 

Figure 2-22: Tracks and guide rollers. 
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Locking Devices 

Lockbars or end latches secure the span when closed, engaging sockets on the fixed structure. Centering 

devices ensure alignment, and buffer cylinders reduce shock. 

Vertical lift bridges will have at least two locking devices, one at each end of the span. Sometimes, there 

will be two at each end of the span to lock it in the closed position. One design used in Louisiana 

incorporates both the live load shoes and centering device. Image below shows a popular type of lock, or 

end latch, used in Louisiana. 

 

Figure 2-23: Vertical lift end latch. 
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Buffer cylinders may be found at each corner of the movable span. The buffers reduce the shock loads 

generated at both ends of travel during operation of the span.  

 

Figure 2-24: Buffer cylinder and live load shoe.  
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Balance Chains 

Balance chains compensate for rope weight shifts during operation, maintaining slight span-heavy 

balance. 

In the figure below the span is raised to the full, open position (shown in the left image.) In this position, 

Ƴƻǎǘ ƻŦ ǘƘŜ ŎƘŀƛƴΩǎ ǿŜƛƎƘǘ ƛǎ ŎŀǊǊƛŜŘ ōȅ ǘƘŜ ǘƻǿŜǊΦ As the span descends and the counterweight rises, the 

counterweight ropes pass over the sheaves, removing their weight from the counterweight side and 

adding their weight to the span side. To compensate for this, the counterweight picks up more of the 

weight of the balance chain until, when the counterweight is in the fully raised position, nearly the entire 

weight of the balance chain has been added to the counterweight, and the span is lowered (shown in the 

right image.) 

 

Figure 2-25: Diagram of vertical lift balance chains.  
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2.8 BASCULE BRIDGE OVERVIEW 

Bascule bridges rotate to provide unlimited vertical clearance (AASHTO MBI 1.3.1.1). Types include 

trunnion, rolling lift, and heel trunnion.  

 

Figure 2-26: Double-leaf bascule bridge. 
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2.8.1 Trunnion Bascule  

Trunnion bascules rotate on horizontal trunnion shafts, with single or double leaves. Counterweights 

balance the span, and live load shoes transfer loads to piers. Drive systems use rack-and-pinion 

mechanisms, with differentials ensuring load sharing. 

 

Figure 2-27: Trunnion bascule bridge. 

The dashed lines in diagram below indicate the outline of the fixed roadway on an approach. The heavy 

lines outline the bascule span, its supports, and some of the operating machinery. Locks are provided at 

the interface between the forward ends of the two bascule leaves and also between the counterweights 

and the fixed structure to provide additional stability.  

 

Figure 2-28: Operating components of a double-leaf bascule bridge. 
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The counterweight is constructed to place the center of gravity of the entire span virtually at the axis of 

rotationτi.e., the center of trunnion shafts. The power required to operate the bridge then must 

overcome friction in the system and imbalance caused by wind, ice, snow etc.  

 

Figure 2-29: Diagram of enclosed drive system.  

The support for the bascule span is especially important. The trunnions that support a trunnion bascule 

are mounted in the main girders on each side of the span, frequently referred to as the bascule girders. 

The entire weight of the span, including the counterweight, is transmitted from bascule girders through 

trunnions, then through the trunnion bearings to the pier. It is imperative that the two trunnions be 

aligned.  

 

Figure 2-30: Diagram of trunnion assemblies. 
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2.8.2 Rolling Lift Bascule 

Rolling lift bascules roll on curved tracks, with machinery on the span engaging fixed racks. 

Counterweights maintain horizontal center of gravity movement. Hydraulic versions eliminate rack-and-

pinion issues. 

 

Figure 2-31: Rolling lift bascule bridge. 

The curved tracks support the entire span. As the pinions rotate in one direction, they provide a horizontal 

force on the span that rolls the span back away from the navigation channel and raises the toe end of the 

span to provide clearance.  

Counterweights are attached to the movable span to locate the center of gravity at the center of the rack 

pinions ς also the center of the curvature of the curved tracks. This results in the center of gravity moving 

only in a horizontal direction so that the only power required is to overcome friction plus the imbalance 

due to wind, rain, and ice.  

Rolling lift bascules can be single or double leaf.  
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The image below illustrates how hydraulic cylinders can be installed on a rolling lift bridge. Notice that no 

rack or rack pinion is required, thus eliminating the problem of poor tooth mesh as the track plates wear. 

Further, cylinders have self-aligning rod end bearings that can ease installation and operation difficulties.  

 

Figure 2-32: Hydraulically operated rolling lift bascule bridge. 

2.8.3 Heel Trunnion Bascule 

Heel trunnion bascules separate the span and counterweight, rotating on distinct trunnions. Drive 

machinery engages racks on operating legs to open or close the span. 

 

Figure 2-33: A heel-trunnion bridge has two fixed trunnions, A and B. The leaf rotates about B, and the 

counterweight rotates around A. Trunnions C and D move as the leaf is raised.  
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The drive machinery is located in the same tower that supports the counterweight. A pinion is mounted 

on each side of the structure, and pinions engage straight racks. In this case, the straight racks are 

mounted on operating legs that are pin connected to each side of the movable span. When the pinions 

rotate in one direction, they produce a pull through the racks to the operating legs, and, in turn, to the 

movable span. This pulls the movable span to an open position. Reversing the direction of rotation of the 

pinions develops a pushing force through the racks to the operating legs, pushing the span closed.  

2.8.4 Stabilizing Components 

Buffer cylinders, live load shoes, span locks, and centering devices stabilize bascule spans, ensuring 

alignment and reducing shock. 

 The figure below shows a typical mounting arrangement. The strike plates are attached to the rest pier.  

 

Figure 2-34: Buffer cylinders on a single leaf bascule.   

Frequently, limit switches are positioned in the vicinity of buffer cylinders and live load shoes. In this 

location, a direct signal may be obtained that assures the bridge tender the span is seated. See below. 
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Figure 2-35: Buffer cylinder and limit switch. 
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2.9 PONTOON BRIDGE OVERVIEW 

Pontoon bridges use a floating span pivoted by winches and wire ropes (LADOTD MBI II-41). Ballast pumps 

adjust span height, and apron ramps facilitate vehicle access. Wire ropes may pose navigation hazards if 

not properly managed. 

 

Figure 2-36: Pontoon bridge. 

The pontoon span should be equipped with ballast pumps. Their purpose is adjustment of the rough span 

height relative to the roadway with changing seasonal waterline/channel depths, when the apron ramps 

can no longer accommodate the difference between roadway and floating pontoon span height. The 

pontoon is caused to rotate by means of electric or hydraulic winches. Their operational wire ropes are 

strung through snatch block anchorages on both sides of the navigable channel and affixed to both sides 

of the pontoon. A small number of pontoon bridges in Louisiana utilize wire ropes routed across the 

navigational channel; these wire ropes must be dropped to the channel bed to permit passage of marine 

traffic. Properly routed these cables will largely remain clear of the navigational channel, but may still 

cause a hazard, when unsecured or in place just below the water surface.  
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Figure 2-37: Electric operational winch of a pontoon bridge.  

 

Figure 2-38: Snatch block and anchorage routing the wire rope cables of a pontoon bridge. 
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2.9.1 Ramps for Pontoons and Ferries 

Counterweighted ramps, raised and lowered by wire ropes, connect pontoon spans or ferries to approach 

spans, aligning with mating pockets for vehicle access. 

 

Figure 2-39: Pontoon bridge apron ramp and machinery towers during operation. 

Vehicular traffic enters and leaves floating pontoon spans by means of these ramps located on the 

approach spans. When a pontoon bridge is to be opened to marine traffic, the ramps are raised, and the 

pontoon may then be pivoted about the pivot pier to open the navigable channel to marine traffic. After 

the pontoon is pivoted back into position and properly aligned, the ramps are then lowered and their ends 

fit into a mating pocket of the pontoon to allow the passage of vehicular traffic.  

Similarly, vehicular traffic enters and leaves ferries by means of these ramps located on the approach 

spans. When the ferry is safely loaded and prepared to depart the ramp is raised, and the ferry may depart. 

After the ferry is moored and in the proper position, the landing ramp is lowered, and its end fit into a 

mating pocket of the ferry to allow vehicles to unload.  
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Chapter 3 

Mechanical Inspection of Movable Bridges  

(Machinery)  

 

3.1 OVERVIEW 

The following section attempts to provide the inspector with a description of the mechanical elements 

typical to movable bridges found in Louisiana, and methods of their inspection. The inspector should 

recognize that these descriptions and methods will often need to be supplemented with resources specific 

to the mechanical element, and bridge being inspected. Thus, it is the responsibility of the inspector to 

seek out and add to tooling, documentation, expertise, training, and additional resources in preparation 

for a successful mechanical inspection.  

3.2 LUBRICATION FITTINGS 

To reduce wear and ensure proper operation of moving components lubrication is required. Many 

mechanical elements on a movable bridge are equipped with fittings so that maintenance personnel can 

properly lubricate them.  

Lubrication fittings are incidental to many Movable Bridge Elements as such they are not given a unique 

ADE designation number, nor an independent Condition State (CS) Rating. Lubrication fittings should be 

inspected as part of their parent element and any notes including deficiencies should be recorded 

underneath the Movable Bridge Element ADE number that they serve. Deficiencies of the lubrication 

fittings should be taken into consideration when determining the Condition State (CS) Rating of their 

parent ŜƭŜƳŜƴǘΦ .Ŝƭƻǿ ŀ ǘŀōƭŜ ƛǎ ǇǊƻǾƛŘŜŘ ƻŦ aƻǾŀōƭŜ .ǊƛŘƎŜ 9ƭŜƳŜƴǘ !59Ωǎ ǘƘŀǘ ƻŦǘŜƴ ƘŀǾŜ lubrication 

fittings.  
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El. No. Element Name El. No. Element Name 
841 Speed Reducers 865 Trunnion-Straight/Curved 

Rack 
843 Shaft Bearings and Shaft 

Couplings 
881 Bridge Specific Equipment 

(Lift) 
844 Brakes 882 Bridge Specific Equipment 

(Swing) 
845 Emergency Drive and 

Back-Up Power 
Systems 

883 Bridge Specific Equipment 
(Pontoon) 

847 Hydraulic Power Units 884 Bridge Specific Equipment 
(Bascule) 

849 Hydraulic Cylinders 
/Motors/Rotary 
Actuators 

885 Barriers - Movable Bridges 

860 Span Locks/Toe 
Locks/Heel Stops/Tail 
Locks 

886 Traffic Warning Gates - 
Movable Bridges 

861 Live Load Shoes 
/Wedges/Strike 
Plates/Buffer Cylinders 

  

 

Grease fittings such as Zerks or button heads are provided on machinery requiring grease. A grease gun is 

used by maintenance personnel, the grease gun mates solidly with the grease fitting and delivers grease 

through lubrication lines, and channeling in the mechanical element to deliver fresh grease to the 

appropriate area between moving machinery surfaces. Relief vents are often installed in these systems 

such that excess grease can be automatically expelled from the machinery, and to prevent seal damage.  

 

Figure 3-1 : Button head and Zerk style grease fittings.  
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Oil lubricants are typically delivered using oil reservoirs or cups, that deliver the oil through lubrication 

lines, and internal channeling to their desired location.  

Routine Inspection of Machinery with Lubrication Fittings: 

¶ Oil reservoirs and cups should be filled appropriately.  

¶ When maintenance personnel use grease fittings such as Zerks and button heads, the grease gun 

ǿƛƭƭ ƻŦǘŜƴ ƭŜŀǾŜ ōŜƘƛƴŘ ŀ ǎƳŀƭƭ ŀƳƻǳƴǘ ƻŦ ƎǊŜŀǎŜ ƻƴ ǘƘŜ ŦƛǘǘƛƴƎΦ ά5Ǌȅέ ƎǊŜŀǎŜ ŦƛǘǘƛƴƎǎΣ ƻǊ ǘƘƻǎŜ 

where the grease is hardened or degraded is a sign that the regular lubrication schedule was not 

maintained.  

Coding Recommendations for Machinery with Lubrication fittings: 

¶ Mechanical elements with lubrication fittings that are broken, missing, or damaged should be 

automatically coded /{о άǇƻƻǊΣέ ŘǳŜ ǘƻ ƭǳōǊƛŎŀǘƛƻƴ ŘŜŦŜŎǘΦ  

3.3 BEARINGS 

Bearings are machinery components that provide the interface between rotating and non-rotating parts. 

In most movable bridge applications, the shaft rotates while the bearing and its housing remain stationary.  

Bearings can be unique Movable Bridge Elements, and they can be incidental to many Movable Bridge 

Elements. 

Bearings used to provide the interface between rotating Movable Bridge Elements, and non-rotating 

parts, are themselves unique Movable Bridge Elements in such cases they are given a unique ADE 

designation number, and each bearing is given an independent Condition State (CS) Rating. These bearings 

should be inspected and any notes including deficiencies should be recorded underneath the Movable 

Bridge Element ADE Number shown below.  

El. No. Element Name 
843 Shaft Bearings and Shaft 

Couplings 
 

Bearings are incidental to many Movable Bridge Elements, in such cases they are not given a unique ADE 

designation number, nor an independent Condition State (CS) Rating. These bearings should be inspected 

as part of their parent element and any notes including deficiencies should be recorded underneath the 

Movable Bridge Element ADE number that they serve. Deficiencies of these bearings should be taken into 

consideration when determining the Condition State (CS) Rating of their parent element. Below a table is 

prƻǾƛŘŜŘ ƻŦ aƻǾŀōƭŜ .ǊƛŘƎŜ 9ƭŜƳŜƴǘ !59Ωǎ ǘƘŀǘ ƻŦǘŜƴ ƘŀǾŜ bearings.  
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El. No. Element Name El. No. Element Name 
841 Speed Reducers 881 Bridge Specific Equipment 

(Lift) 
845 Emergency Drive and 

Back-Up Power 
Systems 

882 Bridge Specific Equipment 
(Swing) 

847 Hydraulic Power Units 883 Bridge Specific Equipment 
(Pontoon) 

849 Hydraulic Cylinders 
/Motors/Rotary 
Actuators 

884 Bridge Specific Equipment 
(Bascule) 

860 Span Locks/Toe 
Locks/Heel Stops/Tail 
Locks 

885 Barriers - Movable Bridges 

865 Trunnion-Straight/Curved 
Rack 

886 Traffic Warning Gates - 
Movable Bridges 

 

Two kinds of bearings are typically used on movable bridges: sleeve bearings and anti-friction or rolling 

element bearings.  

3.3.1 Sleeve Bearings 

A sleeve bearing is a cylindrical metal sleeve that fits with a slight clearance over its associated shaft, 

commonly called the journal. A clearance is provided between the sleeve bearing and shaft for lubricant 

and transfer of heat generated by the friction as the shaft rotates within the bearing.  

 

Figure 3-2: Example of a split block sleeve bearing. 
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Proper radial clearance is important in a sleeve bearing, and it must be sufficient to provide space for the 

lubricant but not so much as to permit excess movement. To determine the original design clearance, it 

is necessary to check the As-Built drawings and specifications. If drawings or specifications are not 

available, a rule of thumb of .001 to .002 inches per inch of shaft diameter is acceptable for shafts up to a 

range of 12" diameter. Thus, for a 4" diameter shaft a clearance of .004 to .008 would be normal.  

Routine Sleeve Bearing Inspection 

¶ Inspect bearing assembly for dirt, foreign material, paint loss, corrosion, and excessive lubricant.  

¶ Inspect bearing pedestal, support, and entire housing exterior for cracking or signs of stress.  

¶ Inspect fasteners, foundation bolts, and nuts for signs of deterioration due to rusting or fatigue, 

note any loose fasteners.  

¶ Inspect bearing for proper lubrication and fittings, note any missing or malfunctioning lubrication 

components.  

¶ Inspect the bearing sleeve to determine if it is damaged and that it is secure in the housing. Check 

the ends for scoring or signs of damage and wear. Also check the shaft where it emerges from the 

bearing for signs of damage and wear.  

¶ Observe the bearing during operation. Note any unusual vibration or noises.  

¶ After an operational cycle and the shaft has stopped rotating, feel the shaft immediately adjacent 

to the bearing. If excessive heat is noted, measure operating temperature with a surface 

pyrometer, thermal imaging camera, or other similar gauge.  

¶ If accessible, use feeler gauges to measure the clearance between the shaft and bearing, this is 

called the journal clearance. Prior to use of feeler gauges, clean this intersection to ensure that 

the tool is not pushing dirt, or foreign material into the gap. Use feeler gages to record journal 

clearance and compare with the original design. Move the feelers around the circumference of 

the shaft to record the point with maximum clearance. The point of maximum wear may not be 

at the top of the bearing in all cases. This should be performed at both ends of the bearing if 

possible.  

Sleeve Bearing Coding Recommendations 

¶ wŀŘƛŀƭ ŎƭŜŀǊŀƴŎŜǎ ƻǾŜǊ Φлрлέ ǎƘƻǳƭŘ ōŜ ŎƻŘŜŘ CS4 άǎŜǾŜǊŜ,έ ŘǳŜ ǘƻ ǿŜŀǊ ŘŜŦŜŎǘΦ  

¶ Metal sleeves that are cracked or loose should also be coded CS4 άǎŜǾŜǊŜ,έ due to damage defect.  

3.3.2 Anti-Friction Bearings 

On many newer bridges, self-aligning ball or roller bearings are now being used. These units contain 

replaceable lubricant seals, as such excess lubrication around where the shaft enters the pillow block may 

be a sign of seal damage or failure. 
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Figure 3-3: A pillow block spherical bearing.  

Anti-friction bearings may have one piece or split housings. Internal clearance measurements are not 

generally taken by inspectors to determine the amount of wear, as very little wear typically occurs with 

the units. Their seals help to prevent the entry of foreign materials and make measurement impractical.  

Routine Anti-Friction Bearing Inspection  

¶ Inspect bearing assembly for dirt, foreign material, paint loss, corrosion, and excessive lubricant.  

¶ Inspect bearing pedestal, support, and entire housing exterior for cracking or signs of stress.  

¶ Inspect fasteners, foundation bolts, and nuts for signs of deterioration due to rusting or fatigue, 

note any loose fasteners.  

¶ Inspect bearing for proper lubrication and fittings, note any missing or malfunctioning lubrication 

components.  

¶ Carefully inspect the seals. Be sure they are in place and functioning properly. Excess lubrication 

passing the seal may indicate seal failure.  

¶ Observe the bearing during operation and note unusual vibration or noises. Any loud noises could 

be a warning of distress and trouble, as anti-friction bearings normally run with little discernible 

noise. 

¶ After an operational cycle and the shaft has stopped rotating, feel the shaft immediately adjacent 

to the bearing, if excessive heat is noted measure operating temperature with a surface 

pyrometer, thermal imaging camera, or other similar gauge.  

Anti-Friction Bearing Coding Recommendations 

¶ Frictionless bearings that show signs of excessive wear, vibrate excessively, make grinding noises 

should be coded CS4 άǎŜǾŜǊŜ,έ due to wear defect. 
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¶ Individual rollers or ball bearings that are not free to roll, where bearing faces are scored or loose, 

or where the bearings running temperature exceeds 200 degrees Fahrenheit should be coded CS4 

άsevere,έ due to operation defect.  

3.3.3 Trunnion Bearings 

Trunnion bearings are used in many types of bascule and vertical-lift bridges, they may be sleeve or anti-

friction type bearings and are usually housed in large split type pillow blocks. The trunnion bearing shaft 

diameters are large typically from 10 to 30 inches depending upon the size of the bridge.  

 

Figure 3-4: Excessive contaminated lubricant of the trunnion bearing of a bascule bridge. CƻŘŜŘ /{о άǇƻƻǊΣέ ŘǳŜ ǘƻ 

lubrication defect as the lubricants exhibit moderate contamination.  

Routine Trunnion Bearing Inspection 

Disassembly is not recommended during routine inspection.  

¶ Inspect bearing assembly for dirt, foreign material, paint loss, corrosion, and excessive lubricant.  

¶ Inspect bearing pedestal, support, and entire housing exterior for cracking or signs of stress. 

Particular attention should be given to areas of high stress concentration such as fillets and bolt 

holes.  

¶ Inspect fasteners, foundation bolts, and nuts for signs of deterioration due to rusting or fatigue, 

note any loose fasteners.  

¶ Inspect bearing for proper lubrication and fittings, note any missing or malfunctioning lubrication 

components.  

¶ Remove lubrication purge plugs and check for moisture and grease condition.  

¶ Observe the bearing during operation. Note any unusual vibration or noises.  
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¶ After an operational cycle and the shaft has stopped rotating, feel the shaft immediately adjacent 

to the bearing, if excessive heat is noted measure operating temperature with a surface 

pyrometer, thermal imaging camera, or other similar gauge.  

Trunnion Bearing Coding Recommendations 

¶ Noises of trunnion bearings during operation should be coded CS3 άǇƻƻǊέ ƻǊ CS4 άǎŜǾŜǊŜέ 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƛƴǎǇŜŎǘƻǊΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ŎŀǳǎŜ ƻŦ ǘƘŜ ƴƻƛǎŜΦ  

¶ Trunnion bearings ǘƘŀǘ άƪƴƻŎƪΣ ǘƘǳƳǇ ƻǊ ōŀƴƎέ ǎƘƻǳƭŘ ōŜ ŎƻŘŜŘ CS4 άǎŜǾŜǊŜ,έ and this should be 

reported to the District Bridge Engineer at the time of the finding. The trunnion bearings 

scheduled for follow up engineering investigation.  

¶ Lack of lubrication, and lubrication passages that are blocked with hardened lubricant or debris 

should be coded CS4 άsevere,έ and this should be reported to the District Bridge Engineer at the 

time of the finding.  

¶ /ƻƴǘŀƳƛƴŀǘŜŘ ƭǳōǊƛŎŀƴǘ ǎƘƻǳƭŘ ōŜ ŎƻŘŜŘ /{о άǇƻƻǊέ ǘƻ /{п άǎŜǾŜǊŜέ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǎŜǾŜǊƛǘȅ 

of contamination.  

¶ Signs of misalignment, support structure distress, excessive deflections of support structures, or 

settlement or movement of bearing supports should be coded CS4 άǎŜǾŜǊŜ,έ and this should be 

reported to the District Bridge Engineer at the time of the finding. The trunnion bearings should 

be recommended for additional specialty inspection.  

3.4 SHAFTS 

Shafts transmit torque from one part to another.  

Shafts can be unique Movable Bridge Elements, and they can be incidental to many Movable Bridge 

Elements.  

Shafts used to transmit torque between movable bridge elements, are themselves unique Movable Bridge 

Elements in such cases they are given a unique ADE designation number, and each shaft is given an 

independent Condition State (CS) Rating. These shafts should be inspected and any notes including 

deficiencies should be recorded underneath the Movable Bridge Element ADE Number shown below.  

El. No. Element Name 
842 Shafts 

 

Shafts are incidental to many Movable Bridge Elements; in such cases, they are not given a unique ADE 

designation number, nor an independent Condition State (CS) Rating. These shafts should be inspected as 

part of their parent element and any notes including deficiencies should be recorded underneath the 

Movable Bridge Element ADE number that they serve. Deficiencies of these shafts should be taken into 

consideration when determining the Condition State (CS) Rating of their parent element. Below a table is 

ǇǊƻǾƛŘŜŘ ƻŦ aƻǾŀōƭŜ .ǊƛŘƎŜ 9ƭŜƳŜƴǘ !59Ωǎ ǘƘŀǘ ƻŦǘŜƴ ƘŀǾŜ ǎƘŀŦǘǎΦ  
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El. No. Element Name El. No. Element Name 
841 Speed Reducers 881 Bridge Specific Equipment 

(Lift) 
844 Brakes 882 Bridge Specific Equipment 

(Swing) 
845 Emergency Drive and 

Back-Up Power 
Systems 

883 Bridge Specific Equipment 
(Pontoon) 

847 Hydraulic Power Units 884 Bridge Specific Equipment 
(Bascule) 

849 Hydraulic Cylinders 
/Motors/Rotary 
Actuators 

885 Barriers - Movable Bridges 

860 Span Locks/Toe 
Locks/Heel Stops/Tail 
Locks 

886 Traffic Warning Gates - 
Movable Bridges 

886 Traffic Warning Gates - 
Movable Bridges 

  

 

 

Figure 3-5: Paint failure and corrosion of a machinery shaft, should be coded CS3 άpoorέ due to moderate corrosion 

defect. 
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Properly designed shafts have few problems; however, cracking is the most common defect, and the 

primary cause of shaft failures.  

 

Figure 3-6: Corrosion and paint failure at intersection of shaft keyway shoulder and key. Shaft coded CS3 άpoorέ 

due to moderate corrosion defect.  

 

Figure 3-7: Shaft keyway with sharp corners, these areas act as stress concentration points and should be closely 

inspected for defects. 
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Routine Shaft Inspection  

¶ Clean and inspect the shaft carefully. Inspect localized areas of high stress such as shoulders and 

keyways. Document cracks, damage, paint loss, and surface corrosion.  

¶ Cracks should be directly measured, documented, and compared to any available previous 

documentation to track propagation rates. Separation of the paint from the shaft along strain 

lines is another indicator for close visual inspection for cracks in those affected areas. 

¶ Thoroughly inspect areas of paint loss, as they can be an indication of underlying areas of high 

stress, and cracking.  

¶ Closely examine sharp cornered keyways for cracks. 

¶ Closely examine the shaft, keyways, key, and connected elements for signs of stress, deformation, 

cracks, damage, or deficiencies. 

¶ Inspect shaft for signs of distortion or twisting. This condition should warrant a /{о άpoor,έ or CS4 

άsevereέ condition rating and closer visual examination for cracks.  

¶ Observe shaft during operation, note any shaft wobble, or visible malfunction.  

¶ Suspected cracks should be documented and recommended for further investigation 

Shaft Coding Recommendations 

¶ ±ƛǎƛōƭŜ ǎƘŀŦǘ ǿƻōōƭŜ ǎƘƻǳƭŘ ōŜ ŎƻŘŜŘ /{о άǇƻƻǊΣέ ǳƴǘƛƭ Ǌǳƴ ƻǳǘ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ǿƛǘƘƛƴ 

limits detailed in the As-Built documentation.  

¶ All cracked shafts should be coded and reported as CS4 άǎŜǾŜǊŜ.έ  

¶ Any shaft deficiency resulting in a CS4 άǎŜǾŜǊŜέ rating should be reported to the District Bridge 

Engineer at the time of the finding. A deficiency report should be made to initiate follow-up 

testing, assessment, and corrective measures including contingency plans in the event of shaft 

failure, that remain in place until the shaft is replaced or repaired.  

3.5 COUPLINGS 

Couplings are used to join shaft ends together for the purpose of transmitting rotary motion and torque 

from one shaft to the next.  

Couplings can be unique Movable Bridge Elements, and they can be unique incidental to many Movable 

Bridge Elements.  

Couplings used to join the ends of Movable Bridge Elements together for the purpose of transmitting 

rotary motion from one Movable Bridge Element to the next are unique Movable Bridge Elements. In such 

cases, they are given a unique ADE designation number, and each coupling is given an independent 

Condition State (CS) Rating. These couplings should be inspected and any notes including deficiencies 

should be recorded underneath the Movable Bridge Element ADE Number shown below.  

El. No. Element Name 
843 Shaft Bearings and Shaft 

Couplings 
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Couplings are incidental to many Movable Bridge Elements; in such cases, they are not given a unique ADE 

designation number nor an independent Condition State (CS) Rating. These couplings should be inspected 

as part of their parent element and any notes including deficiencies should be recorded underneath the 

Movable Bridge Element ADE number that they serve. Deficiencies of these couplings should be taken 

into consideration when determining the Condition State (CS) Rating of their parent element. Below a 

tŀōƭŜ ƛǎ ǇǊƻǾƛŘŜŘ ƻŦ aƻǾŀōƭŜ .ǊƛŘƎŜ 9ƭŜƳŜƴǘ !59Ωǎ ǘƘŀǘ ƻŦǘŜƴ ƘŀǾŜ couplings.  

El. No. Element Name El. No. Element Name 
845 Emergency Drive and 

Back-Up Power 
Systems 

882 Bridge Specific Equipment 
(Swing) 

847 Hydraulic Power Units 883 Bridge Specific Equipment 
(Pontoon) 

849 Hydraulic Cylinders 
/Motors/Rotary 
Actuators 

884 Bridge Specific Equipment 
(Bascule) 

860 Span Locks/Toe 
Locks/Heel Stops/Tail 
Locks 

885 Barriers - Movable Bridges 

881 Bridge Specific 
Equipment (Lift) 

886 Traffic Warning Gates - 
Movable Bridges 

 

3.5.1 Flexible Couplings 

When shafts are installed in the field, there is usually some misalignment, however slight, between the 

machinery components connected by the shaft. Flexible couplings prevent stress buildup in the shaft and 

bearings resulting from misalignment. However, the misalignment correction is minimal, and shafts 

should be aligned as closely as possible when connected with flexible couplings.  

There are a variety of flexible couplings available, and it is recommended that the inspector review the 

manufacturers documentation and maintenance manuals of the couplings in use to review clearance, 

alignment, maintenance, and lubrication specifications prior to coupling inspection. An overview of the 

most common flexible coupling types is provided below.  

Gear Couplings 

These are rugged high torque capacity units and generally used for connecting all shafts after the motor 

shaft in the span drive system.  

A gear coupling consists of two hubs, shrunk and keyed to each of the shafts. The hubs have gear teeth 

machined on the outer diameter. Two flanged sleeves with internal gear teeth fit over the hubs and bolt 

together. The gear teeth on the hubs mesh with the internal teeth on the sleeves. A gear coupling is shown 

in the figure below.  
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Figure 3-8: Cutaway drawing of a gear coupling.  

Chain Couplings 

These are used in applications less heavily loaded than those requiring gear couplings.  

A chain coupling consists of two sprockets, one mounted on each shaft. A short, continuous length of 

double width roller chain is mounted over the sprocket teeth. Power is transmitted from one hub to the 

other through the chain. A chain coupling is shown below in the figure. 

 

Figure 3-9: Chain coupling of a rotary limit switch with no observable defects.  
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Grid Couplings 

These are often used to couple the motors to high-speed shafts in the span drive and span lock systems. 

A grid coupling has the same basic components as gear couplings, with both hubs shrunk and keyed onto 

their shafts. Slots are machined on each hub outer diameter. A spring-type grid is inserted in the slots and 

carries the entirety of the load. A cover with seals protects the grid and keeps lubrication in the coupling. 

A grid coupling is shown below in figure below. 

 

Figure 3-10: Grid coupling with a sleeve half removed for internal inspection, coupling ŎƻŘŜŘ /{о άǇƻƻǊέ ŘǳŜ ǘƻ 

inadequate lubrication.  

Routine Flexible Coupling Inspection 

¶ Inspect exterior of coupling including all seals and gaskets. Document any paint loss, corrosion, 

damage, or cracks.  

¶ Remove a grease fitting or purge plug to inspect internal lubricant condition.  

¶ Inspect and document lubrication seeping through mating surfaces of coupling sleeves and 

flanges. If the coupling has been properly lubricated, the lubricant will only leak between the 

flanges if the gasket is faulty.  

¶ If misalignment is suspected at a gear coupling, use calipers, machinist ruler, or other 

measurement means to measure the hub protrusion at 12:00, 3:00, 6:00, and 9:00 positions.  

¶ Inspect flange bolts for tightness and condition, document any missing, loose, corroded, or 

otherwise damaged hardware. 
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¶ Inspect keys and keyways for signs of movement, stress, or cracking. If there are any indications 

of cracking further investigate using dye penetrant.  

Flexible Coupling Recommendations 

¶ The absence of coupling covers should result in a CS3 άǇƻƻǊέ ŎƻƴŘƛǘƛƻƴ ǊŀǘƛƴƎ ŀƴŘ ŀ 

recommendation for corrective action. 

¶ Fretting corrosion around bolts, and loose coupling hubs should all be coded CS3 άǇƻƻǊΦέ  

¶ Couplings outside of manufacturers recommended alignment should be coded CS3 άǇƻƻǊέ ǘƻ CS4 

άǎŜǾŜǊŜέ ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ƳƛǎŀƭƛƎƴƳŜƴǘΦ 

¶ Signs of distress, lack of proper lubrication, and wear of individual coupling parts should be 

considered CS3 άǇƻƻǊΦέ  

¶ Looseness, cracked keyways, or damage that appears likely to result in failure of the coupling 

should be coded CS4 άǎŜǾŜǊŜΦέ 

3.5.2 Rigid Couplings  

Rigid couplings transmit power from one shaft to another but have no alignment correction capacity. 

There are no moving parts in a rigid coupling, and no lubrication is required.  

 

Figure 3-11: Rigid coupling.  

Routine Rigid Coupling Inspection 

¶ Visually inspect coupling for paint loss, corrosion, damage, and cracks.  

¶ Inspect bolts on flanged couplings for tightness, corrosion, and damage. 

¶ Inspect keys and keyways for tightness and cracking. 

¶ Observe coupling during operation, note any coupling that shows excessive movement or noise. 
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Rigid Coupling Coding Recommendations 

¶ The absence of coupling covers should result in a CS3 άǇƻƻǊέ ŎƻƴŘƛǘƛƻƴ ǊŀǘƛƴƎ ŀƴŘ ŀ 

recommendation for corrective action. 

¶ Fretting corrosion around bolts, and loose coupling hubs should all be coded CS3 άǇƻƻǊΦέ  

¶ Couplings outside of manufacturers recommended alignment should be coded CS3 άǇƻƻǊέ ǘƻ CS4 

άǎŜǾŜǊŜέ ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ƳƛǎŀƭƛƎƴƳŜƴǘΦ 

¶ Signs of distress, lack of proper lubrication, and wear of individual coupling parts should be 

considered CS3 άǇƻƻǊΦέ  

¶ Looseness, cracked keyways, or damage that appears likely to result in failure of the coupling 

should be coded CS4 άǎŜǾŜǊŜΦέ 

3.6 REDUCERS 

Reducers are enclosed gear sets that are mounted with shafts and bearings in dust proof, oil tight sealed 

housings. The assembly is generally referred to as a "speed reducer."  

Speed reducers are unique Movable Bridge Elements as such they are given a unique ADE designation 

number, and each speed reducer is given an independent Condition State (CS) Rating. Speed Reducers 

should be inspected and any notes including deficiencies should be recorded underneath the Movable 

Bridge Element ADE Number shown below.  

El. No. Element Name 
841 Speed Reducers 

 

Reducers enclose gearing and bearings from debris. Their internal components are lubricated through an 

oil bath and/or pump system. Reducer bearings supporting the shafts are typically ball or roller type. Older 

reducers may have sleeve bearings supporting the shafts.  

Reducers have provisions for replenishing the lubricant without disassembly of the unit, and sight gauges 

or dip sticks to allow maintenance and inspection personnel to confirm the lubrication level.  
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Figure 3-12: Reducer sight glass and dip stick.  

Seals are installed around each shaft extension to prevent foreign matter from entering the housing and 

to prevent oil from leaking out. These seals require some lubricant or grease between the seal and the 

shaft to avoid rapid seal wear, as such some small amount of lubricant around the shaft/seal interface is 

normal.  

 

Figure 3-13: Evidence of oil leaking past seals in a primary reducer, should be coded CS3 άpoorέ due to lubrication 

defect. 
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Breathers should be installed to allow clean dry air to move in and out of the housing to prevent a pressure 

differential between the inside and outside of the housing due to temperature changes caused by 

operation, and or ambient conditions. Silica desiccant filters are common and should be replaced when 

the color has changed from blue to pink. Without breathers in place, this pressure differential has the 

potential to rupture shaft seals.  

 

Figure 3-14: Silica breather filter.  

 

Figure 3-15: Internal gearing of a primary reducer.  




































































































































































































































































































































































