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In the domain of civil engineering and infrastructure development, the integrity of the foundation determines the
longevity of the structure. Soil compaction is a critical process in ensuring this integrity, and BOMAG has
established itself as a global leader in compaction technology. The BOMAG BW series, specifically the BW 156,

BW 177, and BW 216, represents a sophisticated lineage of single drum rollers designed to handle diverse soil
types and demanding site conditions. This technical analysis explores the engineering principles, operational
mechanics, and maintenance protocols of these machines, providing a comprehensive resource for engineers, fleet
managers, and service technicians.

1. Technical Classification and Model Nomenclature

BOMAG utilizes a specific nomenclature system that conveys essential technical characteristics of the machine.
Understanding these suffixes is vital for selecting the correct equipment for a specific geotechnical application. The
models mentioned in technical documentation, such as the BW 156 D-3 or the BW 177 PDH-5, follow a structured
logic:

e D (Smooth Drum): Designed primarily for non-cohesive soils such as sand, gravel, and crushed rock. These
drums provide high surface pressure and a smooth finish.

e PD (Padfoot Drum): These rollers feature wedge-shaped protrusions (pads) that penetrate cohesive soils
(clay, silt). The pads exert a kneading effect, breaking up soil clumps and allowing moisture to escape.

¢ H (High Gradeability): Models equipped with a heavy-duty drive system designed for steep gradients. These
machines feature enhanced torque and traction control.

e DH/PDH: A combination of heavy-duty drive systems with either smooth (DH) or padfoot (PDH) drum
configurations, optimized for extreme terrains.

Table 1: Weight Class and Application Matrix



Model Series Weight Class (Tons) Primary Application Ideal Soil Type

BW 124/ 145 3.0-5.0t Landscaping, Trenching Sand, Gravel

BW 177 /179 7.0-9.0t Road Construction, Mixed Soils, Silt
Parking Lots

BW 213/ 216 12.0-16.0t Highway Embankments, Cohesive Soils, Rock Fill
Dams
BW 219/ 226 19.0-26.0t Large Scale Earthworks Heavy Clay, Deep Layers

2. Engineering Mechanics of Soil Compaction

The effectiveness of a BOMAG single drum roller is not merely a product of its static weight but its dynamic
compaction force. The core mechanism involves a rotating eccentric weight inside the drum, driven by a
hydrostatic motor. This creates a centrifugal force that is transmitted to the soil as vibration.

The Physics of Vibration

Compaction is achieved by reducing the air voids between soil particles. When the drum vibrates, it temporarily
overcomes the internal friction of the soil. The particles then rearrange into a more densely packed state under the
weight of the roller. The two key variables are Amplitude (the vertical distance the drum moves) and Frequency
(how many times per minute the drum oscillates).

Formula for Compaction Energy

The total force exerted on the ground can be modeled as:
F_total =W_static + (m *r * <"e

Where:W_static: The static weight of the drum module.m: Mass of the eccentric weight.r: Distance of the center of
gravity of the eccentric weight from the axis of rotation.<Angular frequency (2< b’'a

3. Component Analysis: BW 156, 177, and 179 Systems

Technical service manuals for the BW 156 D-3 and BW 177 PDH-3highlight a modular construction that facilitates
both performance and serviceability. Key systems include:

Hydrostatic Drive System

BOMAG rollers utilize a closed-loop hydrostatic drive. The diesel engine (often Deutz or Cummins) drives a variable
displacement axial piston pump. This pump provides high-pressure oil to the hydraulic motors located in the drum
and the rear wheels. The DH and PDH variantsincorporate a specialized differential lock or a high-torque motor
configuration to manage slopes of up to 60%.

The Exciter System

The exciter system is the heart of the compaction process. In the BW 156/177 series, the exciter is a single-shaft
system or a dual-amplitude system. By changing the direction of rotation of the eccentric weight (or by moving
internal weights), the operator can toggle between high amplitude (for deep compaction) and low amplitude (for
surface finishing).



BOMAG ECOMODE and Smart Line

The "Smart Line" and "Easy Operation" features mentioned in technical training refer to the automation of engine
RPM. ECOMODEmMmonitors the power demand and adjusts the engine speed accordingly. This can reduce fuel
consumption by up to 30% compared to machines running at a constant high idle. This system also reduces noise
emissions, a critical factor in urban construction zones.

4. Detailed Technical Specifications Comparison

Selecting between models like the BW 156 and the BW 177 requires a granular look at their mechanical
capabilities. The following table provides a comparison based on technical service data.

Table 2: Technical Comparison of Mid-Range Single Drum Rollers



Feature BW 156 D-3 BW 177 D-5 BW 216 DH-3
Operating Weight (kg) ~6,500 ~7,500 ~16,000
Drum Width (mm) 1,500 1,688 2,130

Static Linear Load (kg/cm) 23.3 25.2 51.2
Vibration Frequency (Hz) 30/40 281738 30/36
Amplitude (mm) 1.60/0.80 1.90/0.95 1.80/0.95
Engine Power (kW) 55 55.4 119

5. Maintenance and Service Protocols

According to the BW156 - 177D-3 Service Training PDF, adherence to a strict maintenance schedule is the only
way to prevent catastrophic hydraulic failure. The complexity of the hydrostatic systems means that even minor
contamination can lead to significant downtime.

Routine Service Intervals

1. Daily/10-Hour Check: Visual inspection of hydraulic hoses for leaks, checking engine oil levels, and cleaning
the cooling fins.

2. 50-Hour Initial Service: This is a critical stage for new or rebuilt machines. It involves changing the hydraulic
oil filters and tightening the drum mounting bolts.

3. 500-Hour Service: Replacement of fuel filters, engine oil change, and checking the tension of the drive belts.
The vibration buffer (rubber mounts) should be inspected for cracks or delamination.

4. 1000-Hour/Annual Service: Changing the hydraulic oil and the exciter oil. The exciter oil is crucial as it
lubricates the high-speed bearings of the eccentric weight.

Critical Torque Specifications

A common failure point in single drum rollers is the loosening of the drum drive bolts due to constant vibration.
Technicians must use a calibrated torque wrench to ensure the following (typical values for BW177):

e Drum Drive Mounting Bolts: 400 Nm
¢ Wheel Nut Torque: 550 Nm
e Exciter Housing Bolts: 210 Nm

6. Soil Compaction Technology: EVIB and Terrameter

Modern BOMAG rollers often feature the BOMAG Terrameter (BTM). This system uses an accelerometer mounted
on the drum to measure the soil's reaction to the vibration. The data is processed into an EVIB value (MN/m?),
which correlates to the soil's stiffness.

Understanding the EVIB Value

The EVIB value provides real-time feedback to the operator. As the soil becomes more compact, its stiffness
increases, and the EVIB value rises. Once the value plateaus (stops increasing between passes), the operator
knows that maximum compactionhas been achieved. This prevents "over-compaction,” which can actually break
down the soil structure or damage the machine through excessive vibration kickback.



7.Troubleshooting Common Operational Failures

Technicians often encounter specific failure modes in the BW series. Identifying these early can save thousands in
repair costs.

Case Study: Loss of Vibration Performance

Symptom: The roller moves correctly, but the vibration is weak or intermittent. Diagnostic Steps:Check the

Exciter Pressure: Use a pressure gauge at the test port. If the pressure is below 250 bar, the hydraulic pump or
motor may be worn.Inspect the Vibration Valve: The solenoid valve that engages the vibration may have an
electrical fault. Measure the resistance of the solenoid coil (typically 20-30 Ohms).Check Exciter Oil Level:Low oll
in the exciter housing can cause the bearings to overheat, leading to increased friction and reduced frequency.

Case Study: Poor Gradeability (Machine stalls on slopes)

Symptom: The machine fails to climb a standard 30% grade despite being a "DH" model.Diagnostic Steps:Verify
Charge Pressure: In a hydrostatic system, charge pressure (usually 25-30 bar) is required to keep the main loop
primed. Low charge pressure causes the main pump to de-stroke under load.Check the Brake Release:If the multi-
disc brakes are not fully releasing due to a hydraulic blockage, the machine will fight its own braking system.

8. Environmental and Operational Safety

Operating a 16-ton machine like the BW 216 requires strict safety protocols. The technical manuals emphasize the
importance of the ROPS (Roll-Over Protective Structure) and the FOPS (Falling Object Protective Structure).
Furthermore, the use of articulated steering provides high maneuverability, but operators must be aware of the
"crush zone" in the center pivot when the machine is turning.

Noise and Vibration Mitigation

Long-term exposure to Whole-Body Vibration (WBV) is a health risk for operators. BOMAG addresses this by using
high-performance rubber-metal buffers between the drum and the frame, and between the frame and the operator's
cabin. Maintenance of these buffers is not just a mechanical necessity but a safety requirement.

9. Strategic Implications for Project Management

From a management perspective, the choice between a BW 156 and a BW 177 depends on the volume of material
and the layer thickness required by the project specifications. Using a machine that is too light will result in an
excessive number of passes, wasting fuel and labor. Conversely, using a heavy BW 216on a thin layer of sand can
cause over-compaction and damage to underground utilities.

By utilizing the service training documentation and operating manuals, fleet managers can implement a
predictive maintenance strategy. This involves oil analysis and vibration monitoring to identify wear before a
component fails. In the competitive landscape of modern construction, the high availability and efficiency of
BOMAG rollers provide a significant advantage in delivering stable, long-lasting infrastructure.

The evolution of the BOMAG single drum roller series—from the early D-3 models to the advanced PDH-5 versions
—showcases a commitment to engineering excellence. By integrating hydrostatic precision, intelligent compaction
control, and robust mechanical design, these machines remain the benchmark for soil compaction globally.
Whether it is a small trenching job requiring a BW 124 or a massive dam project necessitating a BW 226, the
technical fundamentals remains the same: controlled energy transfer to achieve maximum soil stability.
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