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Dismantling Techniques

Lecture #5B - 5C

Ed Wiese
Argonne National Laboratory

ABSTRACT

Most of the dismantling techniques used in a Decontamination and
Dismantlement (D&D) project are taken from conventional demolition practices.
Some modifications to the techniques are made to limit exposure to the workers
or to lessen the spread of contamination to the work area. When working on a
D&D project, it is best to keep the dismantling techniques and tools as simple as
possible. The workers will be more efficient and safer using techniques that are
familiar to them. Prior experience with the technique or use of mock-ups is the
best way to keep workers safe and to keep the project on schedule.

I. INTRODUCTION

Performing D&D work in the nuclear industry provides unique challenges to all of
us. The nuclear industry has more safety rules, more regulations, more public
scrutiny and more costs associated with it than any other industry. The
challenge to all of us is to perform the work as safely as possible, within all
regulations, with the support of the public and within the established budgets.

II. TOOL SELECTION ISSUES

Project Plan

The development of a D&D Project Plan is the critical first step to performing any
D&D work. As a part of that plan you need to know what end result is needed
before deciding on a dismantling technique. What needs to be completed to
satisfy the regulations? Does the D&D plan include dismantling the total
building, or just the interior of the building? Will the building shell be used for
another purpose at the completion of the work? Does the work remove a total
system or just components of a system? Once these questions are answered
some of the choices for dismantling techniques will be eliminated.

The next area to focus on is the type of contamination present. A part of the
Project Plan should include Characterization of the work area. The
characterization will report the nuclides and the levels of contamination present.
The characterization report will also determine if the contamination is loose,



fixed, internal or external. This information can then be used in the selection of a
dismantling technique or the tools that will be best for the D&D work.

After the Characterization Report is complete, the level of worker protection will
be determined. The dismantling technique chosen should take into
consideration the types of personnel protection equipment required to perform
the tasks. Can the dismantling technique be used by a worker in a respirator, or
wearing heavy work gloves? Maybe a portion of the project requires work to be
done remotely. Can other tasks be identified to use the remote equipment?
Remember, the simpler the machine, the more flexible it will be in doing other
work tasks. There are many new machines being developed now with remote
capabilities and robotics. Most of these are focused on only one small task and
are unable to perform other tasks. They may perform one task very well but
once the task is finished, the machine is finished also.

The location of the work to be performed needs to be considered in selecting a
dismantling technique. Questions to consider are; Is the area accessible by the
workers using the technique chosen? Can the required tools be used for a given
space configuration? Is there enough room for the support equipment required
to perform the technique? What is the configuration of the equipment to be
removed? Is it piping or pressure vessels or tanks? Does the equipment need
to be size reduced before it can be removed from its location? When answering
these questions, there may not be just one technique or one piece of equipment
that will work. The best technique or tool may be what is currently available in
inventory or what the workers are most familiar with using.

Energy Isolation

Prior to starting any dismantling operations, all utilities and energy sources
should be disconnected or removed from the work area. This may not be easy
to do if only part of the building is being dismantled. The decision of what to
keep and what to disconnect becomes important. If systems are to remain
energized then the systems need to be clearly identified to the workers. This will
also effect the type of tools used for the dismantling. The level of control
required for the dismantling technique will help decide which tools or methods
will be best to use in a given situation. The safety of the workers and of the
remaining systems becomes very important.

III. METAL CUTTING

Metal cutting can be divided into three categories, each with its own advantages
and disadvantages. The best cutting technique will be the one that can perform
under the broadest range of situations. The following is a partial list of some of
the more common metal cutting tools used in D&D work.



Mechanical Cutting

• nibblers and shears
• mechanical saws
• circular cutters
• abrasive cutters
• wall and floor saws
• diamond wire
• explosive cutting

Thermal

• plasma arc
• oxygen burning
• flame cutting
• thermite reaction lance
• arc saw

Other
• abrasive water jet

Nibblers and Shears

A nibbler is a punch and die cutting tool that operates at a fast cycle rate. The
nibbler removes a small amount of metal with each cycle. Nibblers are available
in a large range of sizes and are used to cut mild steel and stainless steel. They
can cut up to V* inch plate mild steel. Power options are electric, pneumatic air,
or hydraulics. They can be remotely operated or modified for underwater cutting.
Nibblers are an ideal cutting tool when cutting irregular shapes or around
obstacles. The cutting wastes are small metal pieces that are easily cleaned up.
Dust and air borne particles are not a problem. Nibblers do vibrate the pieces
they are cutting and this can be a problem in some situations.

A shear is a two-bladed cutting tool that operates much like a pair of scissors.
The blades of the shear can be straight for in-line cutting or curved for irregular
and circular cuts. The sizes of shears range from small hand held units up to
large excavator mounted units. Power sources can be electric, pneumatic air, or
hydraulic. One of the most common type of pneumatic shears, known as the
jaws of life, is used primarily by emergency response personnel to extricate
victims of automobile wrecks.

Shears work very well in cutting small piping, conduit, and light gauge metal.
The larger hydraulic shears can be used to cut large diameter piping and
structural steel. The best use of shears in D&D work is for demolishing low
buildings or size reducing a large amount of different metals for waste handling.



The drawbacks to shears are that they deform the metal when cutting and they
are difficult to use in confined spaces or where access is limited.

Mechanical Saws

Mechanical saws are the most common industrial tools used in D&D work. They
all use a hardened-steel saw blade with a reciprocating-action to cut the metal.
Most of the portable hand-held tools are electric powered and the larger
stationary units can be electric or pneumatically powered. Mechanical saws are
very useful in a large number of work areas because they don't produce large
amounts of sparks (a low fire hazard) and is it easy to control radioactive
contamination (no fumes or gases).

Advantages to using mechanical saws are; low operating costs, easy to use with
little training required, high cutting speed, selective cuts can be made without
disturbing surrounding equipment, easy containment of contamination and can
be used remotely. Workers can become very familiar with operating the saws
and can use the portable saws in a large number of different work situations
including confined spaces. Replacement parts are readily available and saws
can be easily repaired or replaced. Disadvantages of mechanical saws are that
they cannot cut all metals, blade life is short when cutting harder metals,
vibration occurs when cutting and the thickness of metal they are able to cut is
limited.

Circular Cutters

A circular cutting machine is a self-propelled unit that cuts as it moves around
the outside circumference of a pipe on a track. The machine may be powered
either pneumatically, hydraulically, or electrically. It is held to the outside of the
pipe or component by a guide chain or guide ring that is sized to fit the outside
diameter.

Types of circular cutting machines include the clamshell lathe, hand-operated
hinged cutters and rotary cutters, and manual cutters. The clamshell lathe can
be opened easily at either side or completely split into two separate sections.
This makes set-up simple. The clamshell lathe can be remotely operated once it
is set-up properly. The machines can be hydraulically or pneumatically driven.

Hand-operated hinged cutters and rotary cutters can be used in close quarters.
Both cutters are capable of cutting steel, most stainless steels, and ductile and
cast iron.

The best use of circular cutting machines is for segmenting large diameter pipe
or round vessels. Because the cutting is by mechanical methods, there is little
danger associated with fire hazards and contamination control can be easily



maintained. Manual cutters can be used underwater, in explosive environments,
overhead and in racks of piping. The disadvantages of circular cutting machines
are the set-up time required for use, the large size and weight of the equipment
(especially for large diameter piping) and limited portability of the larger cutting
machines.

Abrasive Cutters

An abrasive cutter is an electric, gas, hydraulic, or pneumatic powered wheel
formed of resin-bonded particles of aluminum oxide or silicon carbide. The
wheels, usually reinforced with fiberglass matting for strength, cut through the
workpiece by grinding the metal away.

The advantages of using an abrasive cutter are; relatively fast cutting speed,
portability of most units and low operating costs. The disadvantages of abrasive
cutters are a continuous stream of sparks produced making it unsuitable for use
near combustible materials and contamination control is very difficult because
the removed particles are very small. A containment system can be installed to
limit the spread of contamination but this also limits the use of the cutter.

Wall and Floor Saws

Wall and floor sawing is a variation of abrasive cutting. The saws are designed
to operate on a flat horizontal or vertical surface, typically concrete. The saws
will cut through steel reinforcing but this wears the cutting blades at a faster rate.
(See Concrete Cutting)

Diamond Wire Cutting

Diamond wire cutting involves a series of guide pulleys that draw a continuous
loop of multistrand wire strung with a series of diamond beads and spacers
through a cut. Although a diamond wire system can cut any material, in
decommissioning projects it is usually used to cut thick, reinforced concrete
slabs or walls. (See Concrete Cutting)

Explosive Cutting

Explosive cutting is a method of segmenting materials using an explosive that is
formed in a geometric shape specially designed and sized to produce the
desired separation of the workpiece. This technique uses directed shock waves,
together with the products of explosive decomposition and metal fragments from
the explosive's sheathing material, to form the primary jet-like cutting action.
This is a potentially dangerous process, and the technique should be left to
experts who specialize in that field.



The explosive cutting technique has limited use in D&D projects. The technique
is used where simultaneous cuts must be made or where other techniques are
simply not feasible or practical. Surrounding structures need to be protected and
the spread of contamination must be controlled.

Thermal Cutting Techniques

There are two types of thermal cutters: flame producers and arc producers. The
more common are the flame producing techniques where a flame is established
by igniting fuel gases. With arc producing techniques, an electrical arc is
established between the tool and the workpiece. In either method the workpiece
is literally melted away.

Plasma Arc Cutting

The plasma arc cutting technique is based on the establishment of a direct
current arc between a tungsten electrode and any conducting metal. The arc is
established in a gas, or gas mixture, that flows through a constricting orifice in
the torch nozzle to the workpiece. The stream of plasma consists of positively
charged ions and free electrons. The plasma is ejected from the torch nozzle at
a very high velocity and, in combination with the arc, melts the contacted
workpiece metal and literally blows the molten metal away.

A typical plasma arc system requires a direct-current power supply of up to 1,000
amps. An automatic plasma arc cutting system would include torch positioning
equipment; torch travel system; air, starting gas, and plasma gas supply
systems; pilot arc high-frequency power supply; plasma arc power supply; and
associated gas flow, arc and mechanical travel controls.

Portable, hand-held automatic plasma cutting systems are available from various
manufacturers as off-the-shelf items. These units use compressed air as the
plasma gas and can be mounted on a track system for accurate cuts.

The plasma arc technique is capable of cutting all metals either in air or under
water. The thickness of the metal that can be cut is reduced underwater.
Operation of a plasma arc system often include the use of a contamination
control envelope for contaminated components. The operating life of a typical
torch assembly is 30 minutes for the nozzle and retaining unit and 3 hours for the
electrode.

Hand-held plasma torches can be used to segment contaminated components
as long as strict contamination control can be achieved. Respirators for torch
operators are required, as are high-volume ventilation systems that draw the
contaminated fumes through HEPA filters. Another method of control is a
fabricated, nonflammable contamination control envelope, similar to a glove box,



in which the cutting is performed. The design of the envelope must allow fresh
air to circulate freely to help filter contaminated fumes.

Oxygen Burning

Oxygen burning, sometimes referred to as oxyacetylene cutting, consists of a
flowing mixture of a fuel gas and oxygen ignited at the orifice of a torch. The fuel
gas can be acetylene, propane, gasoline or hydrogen. In general, a hand-held
torch is used in this process, although the process is readily adaptable to
automated positioning and travel.

Oxygen burning refers to the rapid exothermic oxidation of the metal to be cut.
Accordingly, this process is used with metals that can be cut with an oxygen-
burning torch. In general, these metals include the ferrous metals; steel products
such as sheet, plate, bar, piping, forgings, and castings; and wrought iron
products. An oxygen-burning torch is ordinarily unable to cut aluminum and
other nonferrous or ferrous/high-percent alloy metals, such as stainless steel,
because refractory oxides with high melting-point temperatures are formed
during the process.

Oxygen burning can be accomplished either in air or underwater. Underwater
cutting is somewhat more difficult to accomplish because there is greater heat
loss in an aqueous environment.

The principal application of oxygen burning in D&D work would be for the general
disassembly of structural carbon steel members such as beams, columns and
supports. Because the process is so widely known, skilled workers who handle
the equipment are readily available. Moreover, the equipment is inexpensive to
obtain and maintain and is quickly and easily set-up. In hazardous
environments, the torch can be mounted on a remotely operated positioner to
reduce the potential for exposure to workers.

Arc Saw Cutting

The arc saw is an extension of nonconsumable melting electrode technology. It
is a circular, toothless saw blade that cuts any conducting metal without physical
contact with the workpiece. The cutting action is achieved by maintaining a high-
current electric arc between the blade and the material being cut. The blade can
be made of any electrically conductive material such as tool steel, mild steel, or
copper with equal success.

Although rotation of the blade is essential to operation, rotational speed is not a
critical parameter: 300 -1800 rpm is acceptable. Blade rotation effects removal
of the molten metal generated by the arc in the kerf of the workpiece and cools



the blade. The arc saw can operate underwater or in air with water spray. The
depth of cut is limited by blade diameter.

The advantages of the arc saw are that it is capable of cutting any electrically
conductive material. High conductivity materials such as stainless steels, high-
alloy steels, aluminum, copper, and inconel, can be cut rapidly and cleanly at
rates independent of material strength and ductility. Carbon steel cuts are most
difficult to make because slag buildup in the kerf impedes the cutting rate.
Magnesium, titanium, and zirconium can be cut with this process, although the
arcing will produce some hydrogen gas, which can cause small localized
ignitions or detonations.

Arc saw cutting can be performed in air with a water spray or underwater. A
major disadvantage to both applications is the space required to accommodate
the blade diameter. Drawbacks associated with the in-air method include a
rougher cut and the production of significant amounts of smoke and noise. The
only drawback associated with the underwater method is the potential for murky
water during the cutting action, which makes it difficult for the operator to see the
work.

Other Metal Cutting Techniques

These techniques use a cutting action that is not mechanical or thermal. The
technique uses pressurized water and an abrasive to erode the material away.

Abrasive Water-Jet Cutting

The abrasive water-jet cutting technique involves the use of highly pressurized
water, as high as 55,000 psi. The water is pressurized by a hydraulically driven
intensifier pump. The water flows through a chamber where it is mixed with an
abrasive. The most common abrasive is crushed garnet. This mixture of water
and abrasive is then forced through a wear-resistant nozzle with a small orifice,
which focuses the abrasive jet stream at the component being cut. The
pressurized jet stream exits the orifice at extremely high velocities, producing
erosion that yields a clean cut with minimal kerf.

The abrasive water-jet technique can cut virtually all materials. Because it is
nonthermal, it does not create any fire hazards. Different types of abrasives are
used for different materials. Crushed garnet is used for the majority of cutting. In
special cases quartz sand, corundum, or silica carbide are used but they are
very hard and decrease the operating life of the nozzle.

Abrasive water-jet cutting generates large quantities of water and used grit that
must be collected during a D&D project. It is possible to recycle the water, but
such a recycling effort requires an ultra-pure filtration system with sufficient



capacity to support operations. Without an ultra-pure filter, the cylinders of the
intensifier pump will become scored more quickly, making the generation of the
necessary high pressure virtually impossible. Also, the abrasives may wear
away the recycling system piping components, which could lead to leakage of
contaminants. The cost of the filtration system adds to the high cost of the
intensifier, making the overall process fairly expensive. Added to the expense is
the treatment or disposal of the large quantities of water and grit generated.

SUMMARY TABLE FOR METAL CUTTING

Technique

Nibblers

Shears

Mechanical Saws

Circular Cutters

Abrasive Cutters

Wall and Floor
Saws

Diamond Wire
Cutting
Explosive Cutting

Plasma Arc

Oxygen Burning

Arc Saw

Abrasive Water*-Jet

Application

plate mild steel
stainless steel
small piping to
structural steel

piping, conduit,
work in confined
spaces

large diameter pipe
and round vessels

piping, conduit,
limited access
areas
reinforced concrete

used to cut
irregular shapes
simultaneous cuts,
tall structures
any conducting
metal
general
disassembly of
ferrous metals,
steel products
any conducting
metal

all materials

Advantages

remote operated,
underwater cutting
large range of sizes

low spark
production and
easy control of
contamination
low fire hazard,
easy control of
contamination
fast cutting speed,
portability, low
costs
low fire hazard,
fast cutting

can cut almost any
material
fast action

cuts all metals in
air or underwater
inexpensive, can
be remotely
operated, worker
familiarity
rapid cutting, cuts
high alloy metals,
used underwater

no fire hazards,
can cut almost any
material

Disadvantages

vibration,
thin gauge metal
deforms metal and
limited
accessibility
blade life is short
cannot cut all
metals

set-up time, large
size and weight,
limited portability
continuous sparks,
contamination
control
expensive blades,
uses water for
cooling
need access to both
sides, set-up
safety, control of
contamination
sparks, control of
contamination
unable to cut
aluminum, control
of contamination

significant
amounts of smoke
and noise, space
requirements
large amounts of
water and grit
produced

Comments

ideal for cutting
around obstacles
ideal for size
reduction of all
types of metals
most common tool
used in D&D

can be used
underwater or in
explosive areas
very portable and
cost effective

better suited for
concrete floors or
slabs
mainly used for
thick concrete
limited use in
D&D
an alternative to
oxygen burning
little training
required for use,
very common tool

cuts best
underwater, need
space for blade
clearance
not recommended
for general D&D
work



IV. CONCRETE CUTTING AND DEMOLITION TECHNIQUES

Nearly every D&D project will require the demolishing of concrete structures.
Some of these structures have become activated as a result of neutron
bombardment; others have become contaminated from leaking radioactive
process fluids during the operation of the facility. These structures range from
heavily reinforced, massive concrete, such as the biological shield in a reactor, to
lightly reinforced or nonreinforced floors and walls. Biological shields, which are
highly activated, present the most difficult demolition task because of the high
radiation dose rate.

Many of the demolition techniques used in the decommissioning of nuclear
facilities have been adapted from the conventional demolition industry. It should
be noted that it may be advantageous to decontaminate the surfaces of a
structure if the structure is to be converted to other uses.

Mechanical Techniques

• controlled blasting
• wrecking ball- wrecking slab
• controlled demolition
• expandable grout
• rock splitter
• pavement breaker
• wall and floor saws
• diamond wire
• abrasive water jet

Mechanical Demolition Techniques

Mechanical demolition describes techniques that demolish structures using
mechanical forces and/or actions. These techniques either crush, pulverize, or
break apart reinforced and nonreinforced concrete. The mechanical actions are
driven electrically, pneumatically, or hydraulically.

Controlled Blasting

Controlled blasting is ideally suited for demolition of massive or heavily
reinforced, thick concrete sections. The process consists of drilling holes in the
concrete, loading them with explosives, and detonating using a delayed firing
technique. The delayed firing increases fragmentation and controls the direction
of material movement. Delayed firing also reduces the vibration impact on
adjacent structures. Each borehole fractures radially during the detonation. The
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radial fractures in adjacent boreholes form a fracture plane. The detonation
wave separates the fractured surfaces.

Controlled blasting results in a rapid bulk removal rate, and the maximum depth
or thickness for which it is effective is limited only by the drilling depth
achievable. It produces moderate vibration, shock, and noise when appropriate
controls are used and a moderate amount of dust with the use of a fog spray.

Wrecking Ball or Wrecking Slab

The wrecking ball is typically used for demolishing nonreinforced or lightly
reinforced concrete structures less than 3-ft-thick. The equipment consists of a
2-5 ton ball or flat slab suspended from a crane boom. The preferred method is
to raise the ball with a crane 10-20 ft above the structure and release the cable
brake, allowing the ball to drop onto the target surface. The flat slab is used in
the same way and offers the advantage of being able to shear through steel
reinforcing rods as well as concrete.

The wrecking ball or slab is recommended for nonradioactive concrete structures
less than 3 feet thick. Controlling the release of dust during demolition would be
virtually impossible because of the access needed for the crane to drop or swing
the ball or slab. Therefore, this technique is not recommended for radioactive or
contaminated concrete.

Controlled Demolition

Controlled demolition refers to the use of various attachments mounted on an
excavator or suspended by cable to disassemble a structure. Basic
attachments, which operate off a hydraulic system, include such items as
concrete pulverizers, shears, grapples, and rams. This technique is not suited
for contaminated concrete because of the difficulty in controlling airborne
contamination. It is recommended that spraying or misting water before and
during breaking activities will help control airborne contamination.

Concrete pulverizer jaws

Concrete pulverizer jaws are capable of crushing the concrete and then
separating the rebar and embedded steel beams from the rubble.

Shears

Shears are used for clean-cutting steel plate and structural steel. For D&D work,
shears are used to dismantle above and below ground structures and tanks and
to cut separated rebar and concrete.
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Grapplers

Grapplers are a versatile tool and can be used in a wide range of activities such
as demolition, scrap recycling, loading rebar and crushed concrete. They can
also be used to lift large concrete slabs. Grapplers are used as an alternative to
loaders and buckets as tools for demolition cleanup.

Rams

Rams are air powered or hydraulic tools similar to a pavement breaker or
jackhammer but much larger. Rams are mounted on a backhoe or other heavy
equipment and used to break concrete structures and slabs. Rams cannot be
suspended by cable. Operating costs for the ram can be high during the course
of a demolition project because of high wear rates and maintenance.

Expansive Grout

Expansive grout is a material used to fracture concrete. The material, which is
similar in property to portland cement, is mixed with water and poured into
predrilled holes where it is allowed to cure. As it cures, it expands, cracking the
workpiece so it can be removed.

The compound works against the tensile strength of concrete, usually between
200 to 425 psi. This nonexplosive, vibration-free process may be used to crack
concrete of any size, reinforced or nonreinforced, provided it has a free face in
which it may expand. The extent and direction of cracking is controlled by hole
spacing, hole depth, and hole diameter. As the material hydrates, it expands,
with the result that cracks are first initiated, propagated, and widened. The
fractured burden may be removed by demolition hammer, jackhammer, paving
breaker, or backhoe. Any reinforcing in the concrete must be cut separately.
The material has the same hazardous material classification as portland cement;
so storage, handling, and disposal requirements are similar. Dust control
measures are required during the drilling and removal phases.

The compound can be used to remove any massive concrete structure, either
reinforced or nonreinforced. If it is used with reinforced concrete, however, the
holes should be located along the plane of reinforcing so the fractured surface
will expose the reinforcing. This method can also be used for segmenting
vitrified blocks, fracturing concrete slabs, and vibration-free removal of thin slabs.
Removal rates vary based on application but can approach those of controlled
blasting on large jobs.
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Rock Splitter

The rock splitter is a method for fracturing rock or concrete by hydraulically
driving a wedge-shaped plug between two expandable guides (called feathers)
into a predrilled hole until tensile stresses are high enough to cause the rock or
concrete to fracture. The hydraulic supply system operates at approximately
7,000 psi and has an automatic pressure relief valve. The hydraulic supply
system may be powered by air pressure, gasoline engine, or electric motor.

Concrete may be separated at the fracture line using a backhoe-mounted ram or
a jackhammer. Any reinforcing must be cut before separation is possible. For
heavily reinforced concrete, additional holes and fractures may be necessary to
expose the reinforcing for cutting.

Pavement Breaker

Paving breakers remove concrete by mechanically fracturing localized sections
of the surface. Fracturing is caused when the hardened tool steel bit impacts the
workpiece. The bit is driven in a reciprocating motion by either a compressed-air
or hydraulic-fluid pressure source.

Paving breakers are recommended for use on floors to remove small areas that
are inaccessible to heavy equipment. They may also be used after controlled
blasting to expose reinforcing for cutting. Dust control for contaminated concrete
may be accomplished using water or fog sprays.

Wall and Floor Saws

Wall and floor sawing generally is used when disturbance of the surrounding
material must be kept to a minimum. A diamond or carbide wheel is used to
abrasively cut a kerf through the concrete. The blades can be used to cut
through reinforcing rods, although the rods increase wear of the blade diamonds.
The blade is rotated by an air or hydraulic motor. Dust produced by the abrasive
cutting is controlled using a water spray. For contaminated concrete, the water
and cuttings would have to be collected and handled properly. The abrasive
blade produces little vibration, shock, smoke, or slag and is relatively quiet.

Diamond Wire Cutting

Diamond wire cutting uses a series of guide pulleys that draw a continuous loop
of multistrand wire strung with a series of diamond beads and spacers through a
cut. One of the major benefits of the wire saw is the flexibility of its pulley
system, which allows it to cut unusual configurations. This flexibility also allows
easy and safe cutting in difficult access areas without moving obstructions. The
wire saw also lends itself to remote cutting hazardous, radioactive, or underwater
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environments. Little noise and vibration are created, so the integrity of the
surrounding structure is not affected. Water is used for cooling, lubricating and
removing cutting particles from the kerf. The water and particles must be
collected and disposed of properly in a D&D project.

SUMMARY TABLE FOR CONCRETE CUTTING

Technique

Controlled Blasting

Wrecking Ball

Wrecking Slab

Concrete Pulverizer
Jaws

Grapplers

Rams

Expansive Grout

Rock Splitter

Pavement Breaker

Floor Saws

Wall Saws

Diamond Wire

Application

massive or heavily
reinforced sections
nonreinforced
concrete

lightly reinforced
concrete

breaking reinforced
concrete

demolition, moving
reinforced concrete

used for thick or
reinforced concrete
any concrete

rock or concrete

any concrete

flat concrete
surfaces

horizontal smooth
surfaces

any material, any
shape

Advantages

rapid bulk removal,
maximum thickness
safe method for
structures

can shear reinforcing
rods

breaks concrete and
separates rebar

can lift large concrete
slabs, no need to cut
rebar
good for high density
concrete
nonexplosive,
vibration-free
nonexplosive,
vibration-free
used in small
confined areas

reinforced concrete
slabs

produces little
vibration, smoke or
slag, used on
reinforced concrete
walls
cuts unusual
configurations, little
noise or vibration

Disadvantages

moderate vibration,
shock, noise, dust
dust control, only
nonreinforced
concrete
dust control

dust control, limited
thickness of concrete

cannot be used for
small pieces, dust
control
dust control, not
accessible to all areas
reinforcing cut
separately
reinforcing cut
separately
slow, labor intensive

uses water for dust
control, flat surfaces
only

set-up time, surface
must be smooth, uses
water for blade
cooling

uses water for
cooling, set-up time

Comments

must use fog spray
to control dust
not recommended
for contaminated
concrete
not recommended
for contaminated
concrete
requires dust
control for
contaminated
concrete
alternative to
loaders and buckets

more productive
than manual labor
alternative to
controlled blasting
alternative to
expansive grout
used where heavy
equipment can't
access
reinforcing wears
blade quickly,
water needs to be
collected
reinforcing wears
blade quickly,
water needs to be
collected

need access to both
sides of object
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V. CONCLUSION

I have discussed various mechanical and thermal dismantling, segmenting, and
demolition techniques that can be used in a decommissioning project. I have
attempted to include the most common techniques currently being used for D&D
work but there are many more being developed for future use. As more and
more people become involved in D&D activities there will be more techniques
developed and refined. It is, and will continue to be, a changing field with many
opportunities for growth.
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