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In the global landscape of infrastructure development, the efficiency of earthworks and asphalt paving is
fundamentally dependent on the quality of compaction. BOMAG, a global leader in compaction technology, has
engineered a diverse range of machinery designed to meet the rigorous demands of modern construction sites.
From the BW 138 AD-5 tandem vibratory roller to the BW 124 PDH-5 single drum roller, these machines
represent a pinnacle of mechanical engineering. However, the operational success and longevity of such high-
performance equipment are strictly tied to the rigorous application of operating instructions and maintenance
protocols. This technical guide provides an exhaustive analysis of BOMAG compaction equipment, detailing the
mechanical principles, operational safety, and preventative maintenance frameworks essential for site managers
and operators.

1.Theoretical Framework: The Physics of Compaction

Compaction is the process by which the volume of a mass of material (soil, gravel, or asphalt) is reduced through
the application of mechanical force, thereby increasing its density and load-bearing capacity. BOMAG machines
utilize two primary methods of force application: Static Linear Load and Dynamic Force (Vibration/Oscillation).

The Role of Centrifugal Force
In vibratory rollers like the BW 100 ADM-5, the dynamic force is generated by internal eccentric weights rotating at
high speeds within the drum. The magnitude of this force is governed by the following physical relationship:

F = m &times; r &times; &omega;&sup?2;

Where:F is the centrifugal force.m is the mass of the eccentric weight.r is the eccentricity (distance from the axis of
rotation).&omega; is the angular velocity (frequency).

By modulating the frequency and amplitude, operators can tailor the compaction energy to the specific material
properties, ensuring optimal Proctor Density without causing aggregate crushing or over-compaction.

2.Technical Breakdown: Tandem vs. Single Drum Rollers

BOMAG's product line is strategically divided into categories based on the application surface and material type.
Understanding the mechanical differences between these series is crucial for equipment selection.

Tandem Vibratory Rollers (e.g., BW 138 AD-5, BW 900-2)

These machines feature two smooth steel drums, both of which are usually driven and equipped with vibratory
units. They are primarily utilized for asphalt compaction. The BW 138 AD-5, for instance, is designed for medium-
sized construction projects, offering a balance between maneuverability and high surface coverage. Key features
include integrated water sprinkler systems to prevent asphalt pick-up and articulated steering for precise tracking.

Single Drum Rollers (e.g., BW 124 PDH-5, BW 211 PD-4)

Single drum rollers are the workhorses of soil and sub-base compaction. The BW 124 PDH-5(where PD stands for
Padfoot) is specifically engineered for cohesive soils with high clay content. The padfoot design penetrates the sail



to provide deep-kneading action, facilitating the expulsion of air and water from the soil matrix. In contrast, smooth
drum variants (D-series) are optimized for granular materials like sand and gravel.

3. Comparison Matrix: BOMAG Machine Specifications

The following table provides a technical comparison of prominent BOMAG models based on operational data found
in standard service manuals.



Model Type Operating Working Width Engine Power Primary
Weight (kg) (mm) (kW) Application

BW 100 ADM-5 Tandem Roller 1,650 1,000 15.1 Pathways,
Repair works

BW 138 AD-5 Tandem Roller 4,500 1,380 33.3 Asphalt Roads,
Parking lots

BW 124 PDH-5 Single Drum 3,360 1,200 34.0 Cohesive Soil,
Trenching

BW 211 PD-4 Single Drum 12,500 2,130 99.0 Large Scale
Embankments

BW 900-2 Tandem Roller 1,200 900 15.0 Light

Landscaping

4. Comprehensive Maintenance Protocols

To ensure the "long-term performance" mentioned in BOMAG service documentation, maintenance must be
viewed as a proactive rather than reactive discipline. BOMAG manuals categorize maintenance into specific hourly
intervals.

Daily and Pre-Operational Checks

¢ Fluid Levels: Check engine oil, hydraulic fluid, and coolant levels. Low hydraulic levels can lead to cavitation in
the hydrostatic drive system.

e Water Sprinkler System: Ensure nozzles are clear and filters are clean, especially on tandem rollers (BW 138
AD-5) to prevent asphalt adhesion.

e Scrapers: Adjust drum scrapers to ensure they are clearing debris effectively without causing excessive
friction.

e Safety Systems: Verify the function of the Emergency Stop, seat contact switch, and travel lever neutral
interlocks.

Periodic Technical Service Intervals

1. 50 Operating Hours: First oil change for the vibratory bearings and engine (break-in period). Check tension
of the V-belt.

2. 250 Operating Hours: Clean the cooling fins of the radiator. Replace engine oil and fuel filters. Check the
articulated joint for play.

3. 500/1000 Operating Hours: Change hydraulic oil and high-pressure filters. Inspect the vibration-damping
rubber buffers. If these buffers harden or crack, the vibration energy is transferred back into the chassis rather than
the ground, leading to structural fatigue.

5. Operational Guide: Safe and Efficient Execution

The Operating Instructions are not merely suggestions; they are legal and safety requirements for construction
site personnel. Operating a machine like the BW 211 PD-4requires an understanding of gradeability and center of
gravity.

Startup and Shutdown Procedures



Always start the engine from the operator's seat with the travel lever in the neutral position. Before shutting down,
allow the engine to idle for several minutes (especially turbo-charged models) to allow the temperature to stabilize,
preventing thermal stress on the engine block and turbocharger bearings.

Compaction Technigues on Slopes

When operating on gradients, the following rules apply:

e Always drive straight up or down the slope; never drive across it (transverse) to avoid roll-overs.

e Ensure the vibratory unit is turned OFF when traveling at high speeds or on hard, non-compactable surfaces.

e Maintain the heavier drum (usually the one with the engine/drive unit) on the downhill side when possible for
better traction.

6. Troubleshooting and Failure Mode Analysis

Technical personnel must be able to diagnose issues based on machine feedback. Below are common failure
modes and their technical solutions.

Case Study: Loss of Vibration Frequency

Symptoms: The machine moves normally, but the drum fails to vibrate or vibrates at a reduced frequency.
Diagnosis: This often points to a fault in the hydrostatic vibration circuit. Check the solenoid valve on the vibratory
pump. If the electrical signal is present, the issue may be internal wear in the exciter shaft bearings or a drop in
charge pressure.Solution:Measure the hydraulic pressure at the test port. If it falls below the specified bar rating
(e.g., 250 bar), the pump requires recalibration or replacement.

Case Study: Articulated Joint Noise

Symptoms: A knocking sound when steering.Diagnosis: Loose mounting bolts or worn bushings in the articulated
joint. This component handles the high-frequency vibrations of the drums while allowing the chassis to pivot.
Solution: Tighten bolts to the specific torque value (Nm) found in the Service Repair Manual. Use high-
performance molybdenum grease for lubrication.

7. Safety Regulations and Compliance

BOMAG manuals place heavy emphasis on ROPS (Roll-Over Protective Structures) and FOPS (Falling Object
Protective Structures). Altering these structures (drilling, welding) voids the safety certification. Furthermore,
operators must ensure that the manual is always stored in the designated tool compartment to be "close at hand"
for emergency reference, as stipulated in the BW 138 AD-5 and BW 124 PDH-5 documentation.

8. Strategic Synthesis: The Lifecycle of Compaction Excellence

Integrating BOMAG machinery into a construction fleet requires more than just capital investment; it requires a
commitment to the engineering standards set by the manufacturer. The transition from theoretical knowledge of soil
mechanics to the practical application of tandem or single drum rollers is bridged by the rigorous study of the
Operating and Maintenance Instructions. By adhering to the 1,000-hour service cycles, utilizing the correct
amplitude settings, and ensuring operator safety via standardized protocols, firms can maximize their Return on
Investment (ROI) and ensure the structural integrity of the roads and foundations they build.

As technology evolves, including the advent of Intelligent Compaction (IC), the fundamental principles found in
the classic manuals for models like the BW 900-2 or BW 100 ADM-5remain the bedrock of the industry. Precision,
maintenance, and safety are the three pillars that keep construction projects on schedule and within technical



specifications. For the modern technical writer and site engineer, the manual is not just a book; it is the blueprint for
operational longevity.
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