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INTRODUCTION: GIANTS OF THE
EARTH

When you picture a dump truck, you
likely imagine a standard vehicle hauling
gravel on a construction site. Now, wipe
that image from your mind, because the
biggest dump truck in the world is a
machine of almost incomprehensible
scale. These aren't just trucks; they are
mobile mountains, engineering marvels
designed for one purpose: moving

massive amounts of earth in the world's
largest mining operations. For decades,
manufacturers have competed to build
the largest, most powerful haul trucks,
pushing the boundaries of metallurgy,
tire technology, and diesel engineering.
This article delves deep into the titans of
the mining world, exploring which
vehicle currently holds the title of the
biggest dump truck in the world, how it
operates, and why these colossal
machines are essential to modern
civilization.

The demand for coal, copper, gold, and
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iron ore drives the need for ever-larger
equipment. A standard dump truck can
carry 20 to 40 tons, but the ultra-class
trucks we will discuss can carry over 400
tons in a single load. To put that in
perspective, one of these trucks can
carry the weight of nearly seven fully
loaded M1 Abrams tanks, or roughly 250
Toyota Camrys. Understanding the scale,
engineering, and purpose of the biggest
dump truck in the world offers a
fascinating glimpse into the extremes of
industrial design.

WHAT CONTENDERS EXIST FOR
THE BIGGEST DUMP TRUCK IN
THE WORLD?

There is a fierce rivalry between two
major manufacturers: BelAZ (Belarus)
and Caterpillar (USA). For many years,

the title has swung back and forth.
However, as of the current market, the
undisputed champion is the BelAZ
75710. Let us look at the primary
contenders that define this category of
ultra-class haul trucks.

The BelAZ
75710: The
Reigning
Champion

The BelAZ 75710 is currently
recognized by Guinness World
Records as the largest dump truck in
the world. Manufactured by OJSC BelAZ
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in Belarus, this truck is a statement of
brute force. Its key specifications are
staggering:

* Payload Capacity: 450 metric
tons (496 short tons).

e Gross Vehicle Weight:
Approximately 810 tons (when
fully loaded).

e Engine: Two MTU DD 16V4000
diesel engines, each producing
2,300 horsepower (combined
4,600 hp).

e Top Speed: 40 mph (64 km/h)
when loaded.

* Tires: Eight 59/80R63 tires, each
standing nearly 13 feet tall.

What makes the BelAZ 75710 unique is
its use of dual rear axles with eight
tires (four per side). This "twin-engine,

twin-axle" design helps distribute the
immense weight and provides better
traction in soft mine floors. The truck
uses an electro-mechanical drive system
where the diesel engines generate
electricity to power electric motors in the
wheels, eliminating the need for a
traditional mechanical transmission.

The Caterpillar

798 AC: The
American Titan

While BelAZ holds the record for
payload, the Caterpillar 798 AC is a
heavy contender in the operational
efficiency category. While its rated



payload is slightly lower (around 372
metric tons), the Cat 798 AC is known for
its reliability, fuel efficiency, and global
support network. It features a powerful
AC electric drive system and a single
massive engine (the Cat C175-16). Many
mining companies prefer Caterpillar
because of the availability of parts and
service, a critical factor when a truck
costs millions of dollars and downtime
costs tens of thousands per hour.

The Komatsu
980E-4 and

Liebherr T 284

Other significant players include the
Komatsu 980E-4 and the Liebherr T
284. The Komatsu 980E-4 has a payload
capacity of around 400 tons and is
known for its robust AC drive system.
The Liebherr T 284, designed in
Switzerland, offers a payload of
approximately 300 tons but is praised for
its fuel efficiency and modular design.
While these are not the absolute biggest
dump truck in the world by payload, they
are among the most technologically
advanced.

ENGINEERING MARVELS: HOW
ARE THEY BUILT?

Building the biggest dump truck in the
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world is not simply a matter of scaling up
a standard design. Every single
component must be custom-engineered
to withstand forces that would destroy
regular equipment.

The Structure
and Frame

The frame of these trucks, typically
made of high-strength low-alloy (HSLA)
steel, is a box-section structure that can
flex without breaking. The dump body
itself is reinforced with heavy steel
plating and often lined with rubber or
composite liners to absorb the impact of
falling rocks. The frame alone can weigh
over 100 tons. Welding these frames
requires specialized techniques to

prevent cracking under the immense
stress of hauling a 400-ton load over
uneven terrain.

Power and
Propulsion

As noted, the biggest dump trucks rarely
use a mechanical drive. Instead, they
utilize diesel-electric powertrains. A
large diesel engine turns a generator
(alternator), which produces electricity.
This electricity is sent to electric motors
located in the rear wheel hubs. This
design offers several advantages:

1. Torque Management: Electric
motors provide instant, massive
torque without a clutch.



2. Regenerative Braking: When
going downhill, the electric motors
act as generators, slowing the
truck and dissipating heat through
massive resistor grids (often seen
as a large "radiator" on the back of
the cab). This saves brake wear
and fuel.

3. Simplicity: Fewer moving parts
than a complex multi-gear
mechanical transmission.

Tire Technology:
The Achilles'

Heel

Tires are arguably the most critical and
expensive consumable on the biggest
dump truck in the world. A single tire for
a BelAZ 75710 costs over $40,000.
These tires are not rubber; they are
complex engineered composites of
rubber, steel, and fabric. They must
handle loads of over 100 tons per tire
while dealing with extreme heat (up to
200°F) generated by friction on the haul
road.

Mine sites spend millions annually on tire
management, using specialized
machines to monitor tire pressure and
temperature in real-time. A tire failure
on a truck this size is catastrophic,
potentially causing explosions or fires.
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THE HUMAN ELEMENT: DRIVING A
MINING GIANT

One might think driving the biggest
dump truck in the world requires the
strength of a bodybuilder. In reality, it
requires the finesse of a computer
gamer. The cab of these trucks is
surprisingly comfortable and high-tech.
Operators sit in air-ride seats with
joysticks rather than steering wheels
(though some older models retain a
wheel).

Key challenges for operators
include:

e Blind Spots: Despite the elevated
cab, the operator cannot see
directly behind or directly in front
of the truck immediately. Cameras

and radar systems are critical.

e Inertia: A fully loaded truck takes
over 300 feet to stop from just 20
mph. Operators must anticipate
stops far in advance.

e Road Conditions: Haul roads
must be meticulously maintained.
A single pothole can cause
structural damage or roll the truck.

Modern trucks are increasingly adopting
autonomous haulage systems (AHS).
Companies like Caterpillar (Cat
Command) and Komatsu (FrontRunner)
have been running driverless trucks in
mines for years. These autonomous
trucks are safer, more efficient, and can
run 24/7 without operator fatigue. The
biggest dump truck in the world, the
BelAZ 75710, is currently primarily



manned, but autonomous retrofits are
being developed.

WHERE ARE THESE TRUCKS
USED?

You will not find the biggest dump truck
in the world on a highway or a local
construction site. These machines are
purpose-built for open-pit mining. They
operate in some of the most remote and
harsh environments on the planet:

e Diamond Mines in Russia: Used
to haul kimberlite ore.

¢ Coal Mines in Wyoming and
Australia: Moving overburden
(the dirt on top of the coal seam).

e Copper Mines in Chile and
Peru: Hauling copper ore from the
bottom of massive pits.

e Oil Sands in Canada: Hauling tar
sands material to extraction
plants.

The logistics of getting a BelAZ 75710 to
a mine site is a challenge in itself. The
truck is delivered in partially
disassembled components (the frame,
the dump box, the wheels) on
specialized flatbed trucks or by rail.
Assembly takes weeks and requires
heavy lift cranes.

ECONOMIC AND ENVIRONMENTAL
IMPACT

Owning and operating the biggest dump
truck in the world is an exercise in high
finance and environmental
management.
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The Cost of
Moving Earth

A single BelAZ 75710 costs between $10
and $15 million. However, the cost per
ton moved is lower than using two 200-
ton trucks. This economy of scale is the
primary reason these giants exist. They
reduce the number of trucks needed, the
number of drivers required, and the fuel
consumption per ton. Fuel efficiency is a
major selling point; these trucks typically
achieve only 0.3 to 0.5 miles per gallon,
but they are moving hundreds of tons
per trip.

Environmental
Concerns

These trucks are massive emitters of
CO2 and particulate matter. A single
truck can burn over 100 gallons of diesel
per hour. Mining companies are under
increasing pressure to reduce their
carbon footprint. This has led to
innovation:

e Hybridization: Using the battery
from regenerative braking to assist
the diesel engine.

 Trolley Assist: Running the
electric motors from overhead
wires on steep uphill sections,
allowing the diesel engine to shut



off or idle down.

e Battery-Electric Haul Trucks:
Companies like Caterpillar and
Komatsu are developing fully
electric haul trucks that can be
charged rapidly. These are
expected to be a major part of the
future of mining.

THE FUTURE OF ULTRA-CLASS
HAULAGE

Will we see a dump truck bigger than the
BelAZ 757107 The answer is complex.
The physics of scale becomes
challenging. Larger trucks require larger
tires, and tire manufacturers are
struggling to produce reliable tires for
loads beyond 500 tons. Furthermore, the
weight of the truck itself becomes a
parasitic load.

10

Instead of a single record-breaking truck,
the future trend is toward optimization.
The biggest dump truck in the world of
tomorrow might not be bigger, but
smarter. We will see:

e Fully Autonomous Fleets:
Trucks communicating with each
other and the loading shovel to
optimize routes.

e Zero-Emission Powertrains:
Hydrogen fuel cells and massive
battery packs replacing diesel
generators.

 Digital Twins: Software models of
the truck predicting maintenance
failures before they happen.

CONCLUSION

The title of "biggest dump truck in the
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world" is more than just a trivia fact; it is
a testament to human ambition and
engineering prowess. The BelAZ 75710,
with its 450-ton payload, stands as the
current king of this mechanical jungle.
These machines are the unsung
workhorses of the modern economy,
providing the raw materials for our
infrastructure, technology, and energy.
As we look to the future, the focus will
likely shift from sheer size to
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sustainability and intelligent automation.
However, for now, standing next to a
BelAZ 75710—feeling the ground shake
as it passes, its tires towering twice the
height of a person—is to witness one of
the most impressive feats of industrial
engineering on the planet. While we may
push the limits of scale further, the
legacy of these iron giants will remain a
highlight of the industrial age.



