Musculoskeletal hazards and controls

CIVIL CONSTRUCTION
Photocopy this profile and distribute it as widely as possible!
Musculoskeletal disorders (MSDs), such as chronic back pain or shoulder problems, often take time to
develop. Forceful exertion, awkward positions, hand-arm and whole-body vibration, contact stress, and
repetitive tasks can add up over time to produce an MSD.
This profile can help you identify and control MSD hazards in your job. We recommend that you add the
best practices outlined here to your company’s health and safety program. The hazards in a particular job,
however, may be different than the ones on this profile, so evaluate the risks of your particular activities.
In general, when implementing controls, consider the following ergonomic principles:
1. Use handling equipment when possible. The most effective intervention to control the risk of
developing an MSD is to eliminate or reduce the frequency of lifting, carrying, pushing, and pulling. Use
material-handling equipment such as carts, dollies, pallet jacks, or manual forklifts.
2. Don’t lift a load from the floor. Lifting from the floor or below standing knuckle height can expose
your back to significant stresses and reduce your lifting capacity. Avoid this procedure by storing
objects above standing knuckle height and below standing shoulder height.
3. Avoid working on the floor. Constantly working on the floor can result in injuries to your back, hips,
and knees because it usually requires kneeling and bending your back forward. When possible, raise
the work height by using a workbench.
4. Minimize work above your shoulder. High lifting or constant reaching above the shoulder level is
harmful for three reasons.
1. Your muscle strength is reduced because most of the muscle work is performed by your shoulders
and arms instead of by the bigger muscles in your back and legs.
2. Your shoulder and arm muscles fatigue more quickly than your back and leg muscles because of
reduced blood flow.
3. Lifting or removing an object from a high shelf can be dangerous because you could drop the object.
5. Move smaller weights often or get help. Smaller weights put less stress on your back than larger
weights, even if the frequency of lifting is increased.
6. Exercise programs. Consider exercise programs. They help to prevent MSDs and promote general
good health.
7. Minimize vibration exposure. Vibration can be transmitted from work processes—such as operating
hand-held power tools (hammer drills, chipping guns, jackhammers)—into workers’ hands and arms.
Frequent exposure to moderate and high-intensity hand-arm vibration can lead to permanent health
problems.
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8. Lighten your load. Plan what you’re going to do. Carry only the tools or equipment you will need.
Wear a tool belt that fits properly and distribute the tools and materials evenly.
9. Practice good housekeeping. Pick up debris and garbage to prevent slips, trips, and falls. Good
housekeeping allows you and your equipment to get closer to your work. Whenever possible, use
shovels to pick up materials or use a gripping device to assist carrying wooden planks and plywood.
10. Use proper lifting techniques. Lift materials with your legs, do not bend over and lift with your back,
and keep the load close to your body. Before starting work, consider stretching and performing warmup exercises. See the "Back Care" chapter in IHSA’s Construction Health and Safety Manual (M029).
11. Protect yourself. Actively assess the job and implement controls before starting work tasks to avoid
overexertion and awkward postures. Avoid prolonged contact with hard surfaces and sharp edges.
Wear kneepads, gloves, shoulder pads, or cushioned insoles in your shoes for comfort and protection.
Use boots that have:

•

a durable, yet flexible material in the soles

•

soles that are stiff enough to prevent rebar from digging into the bottoms, yet flexible enough to
walk comfortably (steel or fiberglass shanks provide added support)

•

a snug fit around the calf of the leg to ensure additional comfort. Taping the tops of boots to pant
legs can help prevent mud from getting inside boots.

•

insoles with impact-absorbing material to cushion the heel and ball of the foot. Adding insoles
that absorb perspiration or wearing socks with “wicking” capabilities will reduce moisture inside
the boots.

•

insoles that fit properly. Buy insoles that match your boot size or go one size larger. You can use
scissors to trim some insoles to custom fit your boot. The arch should fit the shape of your foot’s
arch—not too high or too low. It should flex slightly when you move and not be so stiff that it’s
uncomfortable.

•

a semi-rigid arch support that will help create a better fit and allow for a more stable stance.

Equipment operators
Operates heavy equipment such as bulldozers, asphalt spreaders, dump trucks, graders, mobile cranes,
packers, rubber tire backhoes, rubber tire compactors/rollers, forklifts, skid steers, mini backhoes, and farm
tractors

Tasks
► Visually inspects machine
prior to operation
► Oils and lubricates machine
on a fixed schedule
► Climbs ladder to access
equipment
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What can happen
(Hazards/Risks)
► Neck and back injuries
due to neck and back
rotation while operating
heavy equipment
► Risk of lower-back injuries
due to prolonged sitting
and high level of wholebody vibration

W317

Potential Controls
► Maintain equipment in sound working order. A
good suspension system and correct tire pressure
will help reduce vibration.
► Whenever possible, use specially designed
cushions with vibration-reducing material.
► Reduce travel speed over rough terrain such as
shale or rock.

Civil Construction
Equipment operators cont'd
Tasks
► Reads route plans for info
on surface that will be
prepared
► Operates heavy equipment

What can happen
(Hazards/Risks)
► Stooping and crouching
while performing machine
inspection and general
cleaning

► Reports any malfunctions
in machine operation
to foreman in order to
arrange for repairs

Potential Controls
► Retrofit equipment with seats incorporating
hydraulic dampers and shock absorbers specifically
built to reduce whole-body vibration.
► When purchasing new equipment, consider
vibration-dampening seating systems and shockabsorption systems.
► Try to get out of your vehicle every one to two
hours for a few minutes to stand, stretch, and give
your body a break from vibration.

► Cleans cab and track
rollers at the end of each
shift

► Whenever possible, avoid any heavy lifting
immediately after prolonged sitting. Take a few
minutes to walk around until your back regains its
structural integrity.
► Avoid driving with a wallet in your back pocket.
This may exert unnecessary pressure over your
sciatic nerve and put your spine out of alignment.
► Practice good sitting posture by maintaining the
natural curve in your lower back. If necessary, use
a roll or cushion between your lower back and the
seat.
► Avoid sitting in one position for long periods.
Change position by arching your back to reduce
muscle tension.
► Operators working on heavy equipment should
dismount safely. Never jump down from equipment.
This causes shock loads on the spine and can lead to
injury.

Benchman
Creates benches and steps inside concrete pipes and forms seams at concrete pipe junctions

Tasks
► Climbs down into concrete
pipes
► Shovels and trowels
ready-mix concrete to
form benches inside pipes

3

What can happen
(Hazards/Risks)

Potential Controls

► Use mechanical equipment (cranes, forklifts,
► Overexertion due to heavy
backhoes) when lifting and moving heavy objects.
manual material handling
such as lifting manhole
► Consider using mechanical equipment or get help
covers, carrying ready-mix
from another worker when handling heavy objects.
concrete, and using a sledge
hammer
► Limit loads containing multiple pieces of material
whenever possible.
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Benchman cont'd
Tasks
► Breaks off excess concrete
from preformed pipes after
fitting
► Smoothes, seals, and
finishes concrete seams
with ready-mix concrete

What can happen
(Hazards/Risks)
► Back and knee injuries
due to awkward postures
while climbing into or
exiting pipes, working
inside concrete pipes, and
performing trowel and
shoveling work.

Potential Controls
► Use a cart to transport materials.
► Place heavy materials close to the work location to
reduce carrying distance.
► Whenever possible, consider job rotation.

Cement workers

Finishes concrete for curbs, sidewalks, and bridge decks

Tasks
► Performs form work
► Pours ready-mix concrete
► Trowels ready-mix
concrete to smooth, seal,
and finish surfaces

What can happen
(Hazards/Risks)
► Shoulder and back injuries
due to lifting and carrying
tools and concrete forms
► Back and knee injuries due
to bending at the waist and
crouching or kneeling while
toweling

Potential Controls
► Use mechanical equipment (cranes, forklifts,
backhoes) when lifting and moving heavy objects.
► Use mechanical equipment or get help from
another worker if one piece of material is greater
than what you can safely handle. Consider the
weight of item, lifting location, posture, and
ergonomics.
► Use a cart to transport materials.
► Place heavy materials close to the work location to
reduce carrying distance.
► Whenever possible, consider job rotation.
► Use sawhorses or a workbench when cutting.
► Whenever possible, store heavy materials no lower
than standing knee height.
► When removing or stripping forms, consider using
a tool that can act as a leverage (similar to a pry
bar) to help remove forms without overexerting the
shoulders and back.
► When removing excess concrete, use a mechanical
arm support to hold the breaker tools. The external
arm support can be attached to a scaffold or a pole
provided by the manufacturer. An external arm
support can reduce static forceful exertion and
hand-arm vibration when working with the hand
tools.
► Use a single- or twin-engine motorized screed to
help level concrete.
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Cement workers cont'd
Tasks

What can happen
(Hazards/Risks)

Potential Controls
► Regularly rotate between screeding and other
tasks.
► Rotate between hand trowelling and other tasks.
Use powered trowels where possible to reduce
hand trowelling.
► Attach pulley systems to mobile carts to assist
in manual handling and positioning of heavy
equipment. This will reduce the amount of force
needed to lift, position, or operate tools or
equipment.
► Change positions (sit or kneel with kneepads) when
working at or near ground level.
► Train workers to use good body positioning when
rodding and spreading concrete (e.g., a wide stance
is more stable and powerful and is easier on the
back).
► When pulling a screed rod or a rake, using a stance
with one foot in front of the other is less awkward
than when the feet are closer together. Back
bending is reduced and balance is better.
► Shoulder pads should be used when a heavy
item cannot be transported with a cart or other
transport device. Carrying heavy objects on the
shoulder often causes excessive pressure to be
applied over a small area. Wearing shoulder pads
can reduce contact stress to the shoulder.
► Select the right tool. Lightweight tools, such as
titanium hammers, can help reduce fatigue and
increase productivity. A stake and nail-removing
tool can also reduce physical exertion and increase
productivity. Choose tools that fit your hand and
are appropriate to the task.
► When lifting heavy or lengthy objects, consider
lifting the object using a walk-up/tilt-up technique
or slide material when possible.
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Heavy civil, sewer and watermain, and utility workers
Tasks
► Chips concrete
► Assists in the installation of
pipes
► Operates power tools (gaspowered, air-powered, and
electrical)
► Directional boring

What can happen
(Hazards/Risks)
► Awkward postures (bending
and kneeling) due to cutting
and nailing materials,
assembling forms below
knee level, and working in
tight spaces
► Heavy lifting and carrying
of metal forms, shoring
materials, steel, and wood
columns

Potential Controls
► Plan ahead to minimize material handling.
► Use mechanical equipment (cranes, forklifts,
backhoes) when lifting and moving heavy objects.
► Use mechanical equipment or get help from another
worker if one piece of material is greater than what
you can safely handle. Consider the weight of item,
lifting location, and posture.
► Use a cart to transport materials.

► Overexertion of wrists,
arms, and shoulders from
using hand tools (wrenches,
hammers, pry bars) to
remove forms

► Place heavy materials close to the work location to
reduce carrying distance.

► Contact stress of the
shoulders and knees from
carrying large objects on
the shoulder and kneeling
on the ground to construct
forms and guardrails

► Whenever possible, consider job rotation (e.g.,
rotate to perform deck support installation for part
of the day).

► Repetitive motion of the
wrists and arms due to
hammering

► Consider using pre-assembled, engineer-approved
guardrail systems instead of building wood
guardrails and posts at the jobsite.

► Use sawhorses or a workbench to cut plywood.
► Use a screw gun with a handle extension to secure
sheeting.
► Whenever possible, store heavy materials (plywood,
gang forms) no lower than standing knee height.
► When removing or stripping forms, consider using
a leverage tool (pry bar) to help remove forms
without overexerting the shoulders and back.
► Use teamwork, whenever possible, to remove large
wall forms located on the ceiling.
► When removing excess concrete, use a mechanical
arm support to hold the breaker tools. The external
arm support can be attached to a scaffold or a pole
provided by the manufacturer. An external arm
support can reduce static forceful exertion and
hand-arm vibration when working with the hand
tools.
► Shoulder pads should be used when a heavy item
cannot be transported with a cart or other transport
device. Carrying heavy objects on the shoulder
often causes excessive pressure to be applied over
a small area. Wearing shoulder pads can reduce
stress to the shoulder.
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Heavy civil, sewer and watermain, and utility workers cont'd
Tasks

What can happen
(Hazards/Risks)

Potential Controls
► Select the right tool. Lightweight tools, such as
titanium hammers, can help reduce fatigue and
increase productivity. A stake and nail-removing
tool can also reduce physical exertion and increase
productivity. Choose tools that fit your hand and
are appropriate to the task. Consider the following
designs:

• low vibration and weight
• a comfortable handle that provides a good grip,
(e.g., rubber or spongy-type grips)

• appropriate-sized grips that are designed to be
used by either hand

• a power grip for heavy work and a pinch grip for
fine work

• a neutral wrist posture
• torque reduction and low kickback, where
possible

► Ensure tools are clean and not greasy. This will
make them easier to handle.
► If you do a lot of cutting, use a power-cutting tool.
► Use proper PPE such as anti-vibration gloves when
working with powered hand tools.
► When lifting heavy or lengthy objects, consider
lifting the object using a walk-up/tilt-up technique
or slide material when possible
► Erects and dismantles
scaffold

► Heavy material handling of
scaffold frames and planks

► Place heavy materials close to the work location to
reduce carrying distance.

► High forceful exertion while
assembling/dissembling
scaffold systems (climbing,
bending, pulling/pushing,
drilling, hammering,
carrying, prying, wrench
tightening, and kneeling)

► Use mechanical equipment (cranes, forklifts,
backhoes) when lifting and moving heavy objects.
► Use mechanical equipment or get help from
another worker if one piece of material is greater
than what you can safely handle. Consider the
weight of item, lifting location, and posture.
► Manually lift or carry one frame at a time and
one plank at a time. Install cleats on the plank to
prevent slips and make it easier to carry materials.
► Keep planks clean (eliminate mortar, ice, mud, etc.).
► Consider using lighter alternative scaffold materials
(e.g., aluminum tube scaffold).
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Heavy civil, sewer and watermain, and utility workers cont'd
Tasks

What can happen
(Hazards/Risks)

Potential Controls
► Use additional worker(s) for lifting wet or heavy
planks where appropriate.
► Use stacking brackets to stack frames standing up
for manual lifting where possible. (The lifting limit
is greater above knee level.)
► Use engineer-designed guardrail posts instead of
building at the jobsite. This reduces repetition and
awkward postures and increases productivity.

Shoring and forming
► Constructs footing form
► Constructs wall and
grade beam formwork
► Constructs column
formwork
► Erects shoring
► Constructs slab
formwork
► Constructs stair
formwork
► Installs embedded steel
► Dismantles/maintains
formwork

► Awkward postures
(bending and kneeling)
due to cutting and nailing
materials, assembling
forms below knee level,
and working in tight
spaces
► Heavy lifting and carrying
of metal forms, shoring
materials, steel, and wood
columns
► Overexertion of wrists,
arms, and shoulders
from using hand tools
(wrenches, hammers, pry
bars) to remove forms
► Contact stress of the
shoulders and knees from
carrying large objects
on the shoulder and
kneeling on the ground
to construct forms and
guardrails
► Repetitive motion of the
wrists and arms due to
hammering

► Plan ahead to minimize material handling.
► Use mechanical equipment (cranes, forklifts,
backhoes) when lifting and moving heavy objects.
► Use mechanical equipment or get help from
another worker if one piece of material is greater
than what you can safely handle. Consider the
weight of item, lifting location, and posture.
► Use a cart to transport materials.
► Place heavy materials close to the work location
to reduce carrying distance.
► Consider using pre-assembled, engineer-approved
guardrail systems instead of building wood
guardrails and posts at the jobsite.
► Whenever possible, consider job rotation (e.g.,
rotate to perform deck support installation for part
of the day).
► Use sawhorses or a workbench to cut plywood.
► Use a screw gun with a handle extension to secure
sheeting.
► Whenever possible, store heavy materials
(plywood, gang forms) no lower than standing
knee height.
► When removing or stripping forms, consider using
a leverage tool (pry bar) to help remove forms
without overexerting the shoulders and back.
► Use teamwork, whenever possible, to remove large
wall forms located on the ceiling.
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Heavy civil, sewer and watermain, and utility workers cont'd
Tasks

What can happen
(Hazards/Risks)

Potential Controls
► When removing excess concrete, use a mechanical
arm support to hold the breaker tools. The external
arm support can be attached to a scaffold or a pole
provided by the manufacturer. It can reduce static
forceful exertion and hand-arm vibration when
working with the hand tools.
► Shoulder pads should be used when a heavy
item cannot be transported with a cart or other
transport device. Carrying heavy objects on the
shoulder often causes excessive pressure to be
applied over a small area. Wearing shoulder pads
can reduce contact stress to the shoulder.
► Select the right tool. Lightweight tools, such as
titanium hammers, can help reduce fatigue and
increase productivity. A stake and nail-removing
tool can also reduce physical exertion and increase
productivity. Choose tools that fit your hand and
are appropriate to the task.

Mechanic
Tasks
► Drives repair truck to work
site
► Diagnoses mechanical
defects with equipment
(may be performed in
conjunction with the
operator)
► Repairs equipment using
hand and power tools

What can happen
(Hazards/Risks)
► Overexertion injuries due to
manual material handling of
power tools, hand tools, and
construction equipment
► Awkward postures such
as bending, kneeling,
crouching, and working
above the shoulder level
while operating power or
hand tools, and performing
manual repairs

► Use adjustable creepers when working under the
vehicle. Creepers can support the upper body
when reaching to perform repair tasks. An angleadjustable creeper will support the upper torso
and bring the worker closer to the repair area.
Maintaining a natural posture will diminish the risk
of injury.
► If repair work can be done while seated, use an
elevating creeper. This will help the employee work
on vehicles on the lift or from the ground in a more
neutral position if the lift cannot be raised further.
► Use topside or knee creepers when repairing the
front and side of the vehicle. Knee creepers allow
the employee to maintain a neutral position and get
closer to the task.

► Tests repaired equipment
to make sure repairs were
done properly (may be
performed in conjunction
with the operator)

► Use a mechanical lifting device when removing
tires.

► Keeps a log of repairs
performed
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Potential Controls

► Use tool trays to avoid reaching postures. Workers
will be more productive when the tools they need
are in easy reach.
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Mechanic cont'd
Tasks

What can happen
(Hazards/Risks)

Potential Controls
► Position the vehicle to be repaired in such a way
that workers can work in a standing position.
► A sit/stand chair may be beneficial for employees
working overhead.
► Height adjustable carts are recommended for
transporting large tires. Some tasks can be
performed on the carts. The height of carts can be
adjusted to reduce heavy lifting when loading and
unloading.
► Use a lightweight, low-vibration impact wrench
with enough torque to remove all lug nuts instead
of a breaker bar.
► Use a seated lug-nut-removal station to reduce the
need for workers to kneel and squat on the floor
during disassembly.
► Kneepads will reduce the stress on the knees when
working near the ground.

Pipe layer
Installs and maintains all kinds of pipes, including sewer and gas lines

Tasks
► Unchains pipes that have
been lowered by crane
► Manually adjusts laid
pipe with pry bars
► Digs around or adds fill
to laid pipe to ensure the
pipe is supported
► Watches to ensure dig is
to the proper grade for
excavator operator

What can happen
(Hazards/Risks)
► Overexertion injuries due
to lifting and carrying
concrete blocks and pipes
made of various materials
► Push and pull forces when
using a pry bar to adjust
pipes
► Repetitive shovelling

Potential Controls
► Use mechanical equipment (cranes, forklifts,
backhoes) when lifting and moving heavy
objects.
► Consider using mechanical equipment or get
help from another worker when handling heavy
objects.
► Use a cart to transport materials.
► Limit loads containing multiple pieces of material
whenever possible.
► Place heavy materials close to the work location
to reduce carrying distance.

► Inspects and secures
plastic piping to mainline

► Whenever possible, consider job rotation.
► Train all new workers on the proper use of pry
bars.
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Pipe layer cont'd
What can happen
(Hazards/Risks)

Tasks

Potential Controls

► Opens hoppers lowered
by crane to release
gravel and dirt to fill in
laid pipe
► Shovels and backfills
with shovels and tamps
► Watches and sets leveler
to ensure all piping is on
grade
► Accesses/egresses
trenches

Rakeman/Shovelman
Clears asphalt from curbs, moves overspread onto paving surface, and fills holes or gaps in paving surface

Tasks
► Walks behind spreader
► Rakes joints together or
rakes asphalt to grade
► Clears spread asphalt
off of curbs and edges
asphalt at curb

What can happen
(Hazards/Risks)

Potential Controls

► Repetitive lifting, bending,
and twisting when
shoveling and raking

► Use lightweight rakes and shovels whenever
possible. (Rakes and shovels with fibreglass poles
are lighter than wood poles.)

► Work fatigue due to heat
stress

► Avoid overextending the arms and back when
raking and shovelling. Using a twisting motion
can put stress on the spine.
► Rely on your legs, not your arms, when raking.
Most of your raking power should come from
walking backwards.

► Shovels loose asphalt
into holes in asphalt laid
by spreader

► Add a “D-handle” to the rake pole to promote an
upright working posture.
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