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In the domain of heavy infrastructure and geotechnical engineering, the efficiency of soil compaction determines 

the structural integrity of the entire project. The BOMAG BW156 and BW177 series, particularly the D-3, DH-3, 

and PDH-3variants, represent a pivotal advancement in single drum roller technology. These machines are

engineered to provide high-density compaction for a variety of soil types, ranging from granular materials like sand

and gravel to cohesive soils like clay and silt. This guide provides a deep-dive technical analysis of the engineering

principles, service protocols, and operational mechanics that define these series.

1. Technical Taxonomy: Understanding the BW156 and BW177 Nomenclature

BOMAG utilizes a specific alphanumeric system to designate the capabilities of its machinery. For a senior 

technician or fleet manager, understanding these distinctions is critical for both procurement and operational 

planning. The BW156 and BW177designations refer to the weight class and drum width, while the suffixes indicate

specific drivetrain and drum configurations.

•  D (Standard): Smooth drum configuration, primarily utilized for non-cohesive soils and sub-base layers. It 

features a standard hydrostatic drive system.

•  DH (High Gradeability): Equipped with a high-torque drive system. These models are designed for steep 

gradients and challenging terrain where traction is the limiting factor.

•  PDH (Padfoot High Gradeability): Features a drum with wedge-shaped 'feet.' This configuration is essential for 

cohesive soils (clay), where the padfeet penetrate the soil to provide 'kneading' action and break down the moisture-

induced bonds.

Table 1: Technical Specification Comparison (Series 3)



Feature / Model BW156 D-3 BW156 PDH-3 BW177 D-3 BW177 PDH-3

Operating Weight 
(kg)

~6,800 ~8,100 ~7,400 ~8,700

Drum Width (mm) 1,500 1,500 1,685 1,685

Compaction Force 
(kN)

135 / 90 135 / 90 135 / 90 135 / 90

Static Linear Load 
(kg/cm)

23.5 N/A 25.1 N/A

Gradeability (with/
without vib.)

45% / 48% 55% / 60% 45% / 48% 55% / 60%

2. Core Engineering Principles: The Physics of Compaction

Compaction is the process of increasing soil density by packing particles closer together and reducing air voids. 

The BOMAG single drum rollers achieve this through a combination of static weight and dynamic vibration. The 

dynamic component is generated by an internal exciter system located within the drum.

2.1 The Exciter System Mechanics

The exciter system consists of an eccentric weight rotating within the drum. This rotation creates a centrifugal force

that is transmitted through the drum shell into the ground. The force is calculated using the following mathematical

model:

F = m * r * &omega;²

Where: F = Centrifugal Force m = Mass of the eccentric weight r = Eccentricity (distance from the center of rotation 

to the center of gravity of the mass) &omega; = Angular frequency (2&pi;f, where f is the vibration frequency)

BOMAG's engineering in the BW156/177 seriesoptimizes these variables to provide dual-stage vibration.

Technicians can toggle between high amplitude (for deep compaction layers) and low amplitude (for surface

finishing), ensuring the machine remains versatile across different project phases.

2.2 Hydrostatic Drive and Travel Power

Unlike traditional mechanical drives, these rollers utilize a hydrostatic drive system. A variable displacement 

hydraulic pump is driven by the Cummins diesel engine. This pump supplies pressurized oil to hydraulic motors

located in the rear axle and the drum. This 'all-wheel-drive' approach is fundamental for maintaining constant

speed, which is crucial for uniform compaction density.

3. Maintenance and Service Protocols: A Comprehensive Guide

To maintain operational uptime and maximize the lifespan of the BW156 and BW177 series, a rigorous 

maintenance schedule is required. The Service Training PDFmaterials emphasize several critical areas often

overlooked during routine inspections.

3.1 The Exciter System and Lubrication

While the exciter system is described as "virtually maintenance-free," it relies on a specific oil bath for cooling and 



lubrication. The oil levels must be checked at the intervals specified in the Operation and Maintenance Manual.

Contamination of this oil can lead to bearing failure, which is a high-cost repair event.

3.2 SAHR Brake Systems

The SAHR (Spring Applied Hydraulic Released)brakes are a hallmark of BOMAG safety engineering. These

brakes are automatically applied by powerful springs when hydraulic pressure drops or when the engine is turned

off. This ensures the machine stays stationary on inclines. Service training involves testing the release pressure of

these brakes to ensure the seals within the brake housing have not degraded.

3.3 The Importance of the Feather Key

As noted in the technical documentation (Fig. 3 of the service training), specific mechanical interfaces such as the 

feather key require meticulous attention. During disassembly of the drive components: Clean and examine: The 

feather key must be free of burrs or deformations.Deburr: Any sharp edges caused by torque stresses must be 

smoothed to prevent stress concentrations.Lubrication:Use high-pressure grease on the outer rim and seating

surfaces to prevent seizing.

4. Troubleshooting Diagnostic Framework

When operational issues arise, such as a loss of travel power or insufficient vibration, a systematic diagnostic 

approach is necessary. The DTr 4 Service Trainingmethodology provides a roadmap for troubleshooting common

failure modes.

Case Study: Insufficient Travel Power

If the machine fails to reach its maximum rated speed or lacks the torque to climb gradients, the following sequence

should be followed:

1.  Check Engine RPM: The hydraulic pump's output is directly proportional to engine speed. If the Cummins 

engine is under-revving due to a clogged fuel filter or faulty governor, the hydraulic system will underperform.

2.  Hydraulic Pressure Testing: Connect a pressure gauge to the test ports on the travel pump. Measure the 

charge pressure and the high-pressure loop. If the charge pressure is below 20 bar, the pump may be cavitating.

3.  Brake Drag: Ensure the SAHR brakes are fully releasing. A faulty solenoid valve can prevent full hydraulic 

pressure from reaching the brake chamber, causing the brakes to 'drag' and consume power.

4.  Internal Leakage: Perform a case drain flow test on the hydraulic motors. Excessive flow in the drain line 

indicates internal wear, requiring a motor rebuild.

Table 2: Diagnostic Matrix for Vibration Issues



Symptom Potential Cause Corrective Action

No Vibration Electrical Solenoid Failure Check continuity of the exciter valve 
coil.

Intermittent Vibration Hydraulic Oil Temperature Ensure oil viscosity is appropriate for 
ambient temp.

Excessive Noise Exciter Bearing Wear Analyze oil for metallic debris; replace 
bearings.

One-Sided Compaction Broken Buffer Blocks Inspect rubber isolators for tearing or 
dry rot.

5. Engine Integration: The Cummins Power Plant

The BW156D-3 and BW177D-3models are typically powered by Cummins four-cylinder diesel engines. These

engines are selected for their high torque-at-low-RPM characteristics, which is ideal for the heavy-duty cycles of

soil compaction. Maintenance access is a key design feature, with the hood opening wide to allow technicians to

reach the fuel system, oil filters, and cooling stack easily.

Technical specifications for the Cummins integration include: Direct Injection: Enhances fuel efficiency and cold-

start reliability.Water Cooling: A heavy-duty radiator with a wide fin pitch is used to prevent clogging in dusty 

construction environments.Maintenance Access:All daily check points are grouped on one side of the engine to

encourage operator compliance with maintenance schedules.

6. Advanced Features: Smart Line and Easy Operation

The "Smart Line" generation of BOMAG rollers emphasizes ergonomics and simplified control. For the BW156 and 

BW177, this means a reduced number of switches and a more intuitive dashboard. Easy Operationis not just a

marketing term; it refers to the integration of the vibration control into the travel lever. This allows the operator to

maintain focus on the drum edge and the surrounding environment, increasing safety on busy job sites.

Technically, the Smart Line includes: Integrated Diagnostic LEDs: Providing immediate feedback on system 

health.Optimized Visibility: The tapered rear frame and low engine profile allow the operator to see the rear tires 

and the immediate surroundings without standing up.Mechanical Vibration Decoupling:The operator's platform

is mounted on heavy-duty rubber buffers, reducing the transfer of vibration from the drum to the human body,

thereby reducing operator fatigue.

7. Geotechnical Application Field Guide

Applying the correct roller to the correct soil type is essential for project success. Using a smooth drum (D-3) on

wet clay will result in 'slippage' and poor compaction, while using a padfoot (PDH-3) on dry gravel may result in

over-loosening of the surface.

7.1 Compaction of Non-Cohesive Soils

For sand and gravel, the BW177D-3 should be used in High Frequency / Low Amplitudemode. High frequency

helps 'shake' the particles into their tightest possible configuration. The static linear load (kg/cm) of the drum is the

primary driver of density here.



7.2 Compaction of Cohesive Soils

For clay, the PDH-3is the required tool. The pads create high-pressure contact points that penetrate the soil. This

breaks the surface tension of the water trapped between clay particles, allowing the moisture to redistribute and the

particles to move closer together. This is often followed by a pass from a smooth drum roller to 'seal' the surface

against rain.

8. Environmental and Operational Sustainability

Modern construction sites are increasingly regulated for noise and emissions. The Series 3 machines, while older 

than the current Series 5, still maintain high efficiency due to their optimized hydraulic circuits. To ensure 

sustainability: Bio-Degradable Oils: Many BW156 models can be retrofitted with bio-hydraulic fluids for use in 

environmentally sensitive areas (near water sources).ECOMODE:Operators should be trained to use the engine's

throttle settings effectively. Running at full RPM when not vibrating is a primary source of fuel waste.

The BOMAG BW156 and BW177 series 3 rollers remain a benchmark for reliability in the used and rental markets.

Their robust construction, centered around the hydrostatic drive and Cummins engine, provides a platform that, if

maintained according to the service training materials, can exceed 10,000 operational hours. The integration of

maintenance-free components like the exciter bearings and SAHR brakes reduces the total cost of ownership,

while the specific technical workflows for checking feather keys and hydraulic pressures ensure that when repairs

are needed, they are performed with engineering precision. By understanding the mechanical nuances of the D,

DH, and PDH variants, project managers can ensure that the right compaction energy is applied to the soil,

resulting in stable, long-lasting infrastructure.
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