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Trenching Safety is intended for personnel who
work on trenching projects or must enter trenches
in the course of other work.

The manual explains

« causes of injury and death related to trenching
+ reasons for cave-ins

+ three methods of protection against cave-ins
» other trenching hazards and safeguards

« emergency procedures.

The information will help workers to identify

trenching hazards and recognize the protection
required.



Each year, Ontario averages 3 to 4 fatalities and
about 350 lost-time injuries in the sewer and
watermain industry.

Fatalities

A significant number of deaths and injuries in sewer
and watermain work are directly related to trench-

ing.
Trenching fatalities are mainly caused by cave-ins.

Death occurs by suffocation or crushing when a
worker is buried by falling soil.

Injuries

The following are the main causes of lost-time inju-
ries in the sewer and watermain industry:

* material falling into the trench

+ slips and falls as workers climb on and off equip-
ment

* unloading pipe

* handling and placing frames and covers for man-
holes and catch basins

» handling and placing pipe and other materials

» being struck by moving equipment

» falls as workers climb in or out of an excavation
+ falling over equipment or excavated material

+ falling into the trench

» exposure to toxic, irritating, or flammable gases.

Again, many of these injuries are directly related to
trenching.

Regulations

Supervisors and workers in the sewer and
watermain industry must be familiar with the
"Excavations" section of the Regulations for Con-
struction Projects under the QOccupational Health
and Safety Act.

Itis important to understand, for instance, the terms
"trench" and "excavation." Simply stated, an exca-
vation is a hoie left in the ground as the result of
removing material. A trench is an excavation in
which the depth exceeds the width (Figure 1).

The "Excavations" section identifies the various
types of soils and specifies the type of shoring and
timbering to be used for each. This section is re-
printed in this manual as Appendix A.

The regulations also spell out the requirements for
trench support systems that must be designed by a
professional engineer.



Soil properties often vary widely from the top to the
bottom and along the length of a trench.

Many factors such as cracks, water, vibration,
weather, and previous excavation can affect trench
stability (Figure 2). Time is also a critical factor.
Some trenches will remain open for a long period,
then suddenly collapse for no apparent reason.

Figures 3 shows the typical causes of cave-ins.

The main factors affecting trench stability are soil
type, moisture, vibration, surcharge, previous exca-
vation, existing foundations, and weather.

Soil Type

Type of soil determines the strength and stability of
trench walls.

The regulations describe four general types of soil
from dry, dense, and hard (Type 1) to wet, muddy,
and unable to supportitself (Type 4). See Appendix
C.

Identifying soil types requires knowledge, skill, and
experience. Even hard soil may contain faults in
seams or layers that make it unstable when exca-
vated.

Supervision must be aware of the soil types to be
encountered during a job and plan protection ac-
cordingly.

Moisture Content

The amount of moisture in the soil has a great effect
on soil strength.

Once a trench is dug, the sides of the open excava-
tion are exposed to the air. Moisture content of the
soil begins to change almost immediately and the
strength of the walls may be affected.

The longer an excavation is open to the air, the
greater the risk of cave-in.

R W

‘;g”*‘?:"./ﬂ
iant'sh,b'ri'ngﬁ’«;g.fi

o

‘

High water table




Vibration

Vibration from various sources can affect trench
stability.
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Often trench walls are subject to vibration from
vehicular traffic or from construction operations
such as earth moving, compaction, pile driving, and
blasting. These can all contribute to the collapse of
trench walls.

Surcharge

A surcharge is an excessive load or weight that can
affect trench stability.

For instance, excavated soil piled next to the trench
can exert pressure on the walls. Placement of spoil

piles is therefore important. Spoil should be kept as
far as practical from the edge of the trench. Mobile
equipment and other material stored close to the
trench also add a surcharge that wili affect trench
stability.

One metre from the edge to the toe of the spoil pile
is the minimum requirement (Figure 4). The dis-
tance should be greater for deeper trenches.

Previous Excavation

Old utility trenches either crossing or running paral-
lel to the new trench can affect the strength and
stability (Figure 5).

Soil around and between these old excavations can
be very unstable. At best it is considered Type 3 soil
-- loose, soft, and low in internal strength. In some
unusual circumstances it may be Type 4 -- wet,
muddy, and unable to support itself.

This kind of soil will not stand up unless it is sloped
or shored.



Existing Foundations

Around most trenches and excavations there is a
failure zone where surcharges, changes in soil con-
dition, or other disruptions can cause collapse.

When the foundation of a building adjacent to the
trench or excavation extends into this failure zone,
the result can be a cave-in (Figure 6). Soil in this
situation is usually considered Type 3.

Weather

Rain, melting snow, thawing earth, and overflow
from adjacent streams, storm drains, and sewers all
produce changes in soil conditions. In fact, water
from any source can increase the rate of seepage
and reduce soil cohesion (Figure 7).

Don’t make frozen soil an excuse for heavier load-
ing or reduced shoring. Frost extends to a limited
depth only.

There are three basic methods of protecting work-
ers against trench cave-ins:

+ sloping
« trench boxes

» shoring.

Most fatal cave-ins occur on small jobs of short
duration such as service connections and excava-
tions for drains and wells. Too often people think
that these jobs are not hazardous enough to require
safeguards against collapse.

Unless the walls are solid rock, never enter a trench
deeper than 1.2 metres (4 feet) unless it is properly
sloped, shored, or protected by a trench box.
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Sloping

One way to ensure that a trench will not coflapse is
to slope the walls.

Where space and other requirements permit slop-
ing, the angle of slope depends on soif conditions
(Figures 8, 9, and 10).




For Type 1 and 2 soils, cut trench walls back at an
angle of 1 to 1 (45 degrees). That's one metre back
for each metre up. Walls should be sloped to within
1.2 metres (4 feet) of the trench bottom (Figure 8).

For Type 3 soil, cut walls back at a gradient of 1 to
1 from the trench bottom (Figure 9).

For Type 4 soil, slope the walls at 1 to 3. That's 3
metres back for every 1 metre up from the trench
bottom (Figure 10).

Aithough sloping can reduce the risk of cave-in, the
angle must be sufficient to prevent spoil not only
from sliding back but from exerting too much pres-
sure on the trench wall (Figure 11).

Sloping is commonly used with shoring or trench
boxes to cut back any soil above the protected zone.
It is also good practice to cut a bench at the top of
the shoring or trench (Figure 12).

If sloping is to be used above a trench box, the top
portion of the cut should first be sloped 1 to 1. Then
the box should be lowered into the trench (Figure
13).

Trench Boxes

Trench boxes are not usually intended to shore up
or otherwise support trench walls. They are meant
to protect workers in case of a cave-in. They are
capable of supporting trench walls if the space
between the box and the trench wall is backfilled
and compacted.

Design drawings and specifications for trench
boxes must be signed and sealed by the
professional engineer who designed the system
and must be kept on site by the constructor.

Boxes are normally placed in an excavated but
unshored trench and used to protect personnel. A
properly designed trench box is capable of with-
standing the maximum lateral load expected at a
given depth in a particular soil condition.

Trench boxes are commonly used in open areas.
Trenches near utilities, streets, and buildings may
require a shoring system.

As long as woarkers are in the trench they should
remain inside the box and leave only when the box
is being moved. A ladder must be set up in the
trench box at all times.

7



Excavation should be done so that the space be-
tween the trench box and the excavation is mini-
mized (Figure 14). The two reasons for this are

1) allowing closer access to the top of the box and

2) limiting soil movement in case of a cave-in.
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Shoring

Shaoring is a system which "shores" up or supports
trench walls to prevent movement of soil, under-
ground utilities, roadways, and foundations.

Shoring should not be confused with trench boxes.
A trench box provides worker safety but gives little
or no support to trench walls or existing structures
such as foundations and manholes.

The two types of shoring most commonly used are
timber and hydraulic. Both consist of posts, wales,
struts, and sheathing.

Figures 15 and 16 identify components, dimen-
sions, and other requirements for timber shoring in
some typical trenches.

"Hydraulic shoring" means prefabricated strut
and/or wale systems in aluminum or steel. Strictly
speaking, these may not operate hydraulically.
Some are air-operated or manually jacked. Design
drawings and specifications for prefabricated
shoring systems must be kept on site.

One major advantage of hydraulic shoring over
some applications of timber shoring is safety during
installation. Workers do not have to enter the trench
to install the system. Installation can be done from
the top of the trench.

Most hydraulic systems are

+ light enough to be installed by one warker

8

* gauge-regulated to ensure even distribution of
pressure along the trench line

» ableto "pre-load" trench walls, thereby using the
soil's natural cohesion to prevent movement

« easily adapted to suit various trench depths and
widths.
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Wherever possible, shoring should be installed as
excavation proceeds. If there is a delay between
digging and shoring, no one must be allowed to
enter the unprotected trench.



All shoring should be installed from the top down
and removed from the bottom up.

Access/Egress

Whether protected by sloping, boxes, or shoring,
trenches must be provided with ladders so that
workers can enter and exit safely (Figure 17).
Ladders must

+ be placed within the area protected by the shor-
ing or trench box

+ be securely tied off at the top

+ extend above the shoring or box by at least 1
metre (3 feet)

* be inspected regularly for damage.

Ladders should be placed as close as possible to
the area where personnel are working and never
more than 7.5 metres (25 feet) away.

Anyone climbing up or down must always face the
ladder and maintain 3-point contact. This means
that two hands and one foot or two feet and one
hand must be on the ladder at all times.

Maintaining 3-point contact means hands must be
free for climbing. Tools and materials should not be
carried up or down ladders. Pumps, small compac-

tors, and other equipment should be lifted and low-
ered by methods that prevent injury from
overexertion and falling objects.

Inspection

Inspection is everyone's responsibility. Whatever
the protective system, it should be inspected regu-
larly.

Check hydraulic shoring for leaks in hoses and
cylinders, bent bases, broken or cracked nipples,
and other damaged or defective parts (Figure 18).

Check timber shoring befare instaliation. Discard
damaged or defective lumber. After installation, in-
spect wales for signs of crushing. Crushing indi-
cates structural inadequacy and calls for more
struts (Figure 19).

Inspect trench boxes for structural damage, cracks
in welds, and other defects (Figure 20). During use,
check the box regularly and often to make sure that
it is not shifting or settling much more on one side
than the other. If it is, leave the trench and ask the
supervisor to check for stability.

Check ground surface for tension cracks which may
develop parallel to the trench at a distance one-half
to three-quarters of the trench depth (Figure 21). If
cracks are detected, alert the crew and check all
protective systems carefully.



Check areas adjacent to shoring where water may
have entered the trench. A combination of water
flow and granular soils can lead to undermining of
the trench wall. Such conditions have caused fatal-
ities.
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Finally, make sure that tools, equipment, material,
and spoil are kept at least 1 metre (3 feet) back from
the edge of the trench to prevent falling objects from
striking workers.

Summary

Sloping, trench boxes, and shoring are meant to
protect workers from the hazards of cave-ins.

The method chosen must meet the specific require-
ments of the job at hand. Depending on application,
one method may be better suited to certain condi-
tions than another.

Whatever the system, inspect it regularly to make
sure that it remains sound and reliable.

REMEMBER

Never enter a trench more than 1.2 metres
(4 feet) deep unlessiitis sloped, shored, or
protected by a trench box.




The risk of cave-inis notthe only hazard in trenching.
Injuries and deaths are also related to six other major
areas:

« personal protective equipment

» utilities underground and overhead

+ materials handling and housekeeping
+ heavy equipment

+ traffic control

+ confined spaces.

Personal Protective Equipment

Personal protective equipment is an important de-
fence against certain types of injury.

Injuries from falling and flying objects, for instance,
can be reduced by wearing hard hats and eye pro-
tection.

Everyone on a construction project must wear Ca-
nadian Standards Association (CSA)-certified
Grade 1 safety boots as indicated by the CSA logo
onagreentriangular patch and a CSA-certified class
B hard hat (Figure 22).

Under the wet, muddy conditions often encountered
in trenching, rubber safety boots may also be re-
quired.

Eye protection is strongly recommended to prevent
injuries from construction operations such as chip-
ping and drilling and site conditions such as dust.

Personnel exposed for long periods to noisy equip-
ment should wear hearing protection.

Work in confined spaces such as manholes and
valve chambers may require respiratory protection
against hazardous atmospheres.

Data sheets on eye, hearing, and respiratory protec-
tion are available from the Construction Safety As-
sociation of Ontario.
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Underground Utilities

Locates

Services such as gas, electrical, telephone, and
water lines must be iocated by the utility before
excavation begins. In some cases, the lines must
be supported (Figure 23). If the contract does not
specify the method of support, contact the utility for
requirements.

Existing utility lines may require support.

11



Utilities offer a free service for locating and marking
underground services with labelled stakes, flags,
and/or paint. Utilities should use these methods to
indicate the centre line of the underground service
(Figure 24) and provide a diagram of locate infor-
mation.

Have existing
utilities located
before excavating.

!

Figure 24

After being located and marked by the utility, ser-
vices should be exposed first by hand digging, then
by excavating equipment (Figure 25).

‘Services should be
‘exposed first by
hand digging, then
by machine.

Procedures are outlined in Guidelines for Excava-
tion in the Vicinity of Gas Lines (Appendix B). Sim-
ilar procedures are used for locating buried
electrical lines.
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Breaks

Breaks in electrical, gas, and water services can
cause serious injuries, even deaths. Hitting an un-
derground electrical line can result in electrocution
while hitting a gas line can cause an explosion. A
broken water line can release a sudden rush of
water, washing out support systems and causing a
cave-in.

Cutting telephone lines can create a serious prob-
lem if emergency calls for police, fire, or ambulance
are required.

In the event of gas line contact, call the gas com-
pany immediately. The company will check the line
and close down the supply if necessary.

If a leak is suspected, people in the immediate area
should be told to evacuate. Where service to a
building or home has been struck, people inside
should be advised to leave doors and windows
open; shut off appliances, furnaces, and other
sources of ignition; and vacate the premises until
the gas company declares it safe to return.

Construction personnel should take two precau-
tions.

1) Put out smoking materials and shut off other
sources of ignition such as engines and equip-
ment.

2) Leave the trench immediately. Gas can collect
there.

Overhead Powerlines

Equipment such as an excavator or backhoe must
not be moved closer than one boom length to an
overhead powerline of more than 750 volts unless
a signalperson is stationed to warn the operator
when any part of the machine, boom, or load ap-
proaches the minimum distance specified in the
regulations.

If equipment touches a high-voltage line, the oper-
ator should take the following precautions.

1) Stay on the machine. Don’t touch equipment
and ground at same time. Touching anything in
contact with the ground could be fatal.

2) Keep others away. Warn them not to touch the
load, load lines, boom, bucket, or any other part
of the equipment (Figure 26).



3)

4)

Get someone to call the local utility to shut off
power.

If possible, break contact by moving the ma-
chine clear of the wires.

5)

Otherwise do not move the machine until the
utility shuts down the line and confirms that
power is off.

If an emergency such as fire forces you to leave
the machine, jump clear (Figure 27). Never step
down. If part of your body contacts the ground
while another part touches the machine, current
will travel through you.

Jump with feet together and shuffle or hop away
in small steps. Don’ttake big steps. With voltage
differential across the ground, one foot may be
in a higher voltage area than the other. The
difference can kill you (Figure 28).

Special precautions are required for casualties in
contact with live powerlines or equipment.

1)

3)

4)

Never touch the casualty or anything in contact
with the casualty.

if possible, break contact. Use a dry board,
rubber hose, or dry polypropylene rope to move
either the casualty or the line. An object can
sometimes be thrown to separate the casualty
from the wire.

Call emergency services -- in mest cases am-
bulance, fire department, and utility.

Provide first aid once the casualty is free of
contact. If the casualty is not breathing, begin
artificial respiration immediately (mouth-to-
mouth is most efficient) or CPR. Apply cold
water to burns and cover with clean dressing.

13



Figure 28

Materials Handling

Many lost-time injuries in trenching involve materi-
als handling. Moving rock and soil, lifting pipe and
manhole sections, laying down bedding material, or
lowering pumps and compactors into the trench can
all be hazardous.

Pipe

Trucks should always be on level ground when pipe
is unfoaded. Pipe should be chocked or staked
before tie-downs are released. These measures wil!
reduce the risk of sections rolling off the truck.

Plastic and small diameter pipe is often banded with
metal straps. Take care cutting the straps. They are
under tension and can fly back and hit you.

Personnel often injure fingers and hands when lay-
ing and joining sections of pipe. While sections are
suspended from hoisting equipment, keep hands
away from slings or chokers in tension. When guid-
ing and pushing sections together by hand, never
curl fingers around ends or flanges.

As pipe is placed along the trench, each section
should be blocked or set so that it cannot roll and
cause injury.

Back injuries can occur when small-diameter pipe
is being homed into position (Figure 29). The worker
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pushing the bar should place his feet directly in front
of the pipe with one foot ahead of the other.

Large-diameter pipe should be placed with pipe
pullers (Figure 30).

Bedding Material

Personnel shovelling bedding material in the trench
are usually working in a confined area where foot-
ing is muddy and uneven.

The result can be overexertion or slips and falls
leading to back and other injuries. Mechanical
equipment can significantly reduce this hazard. For
instance, bedding material can be put in the exca-
vator bucket with a front-end loader, then spread
evenly along the trench bottom.

Rigging
Rigging is essential to safe, efficient materials han-
dling since pipe, manhole sections, and equipment



Figure 31
Dead end

STEP 1 ¢

Apply first clip one base width from dead end of
rope. U-bolt is placed over dead end and live end
rests in clip saddle. Tighten nuts evenly to
recommended torque.

Apply second clip as close o loop as possible.
U-boltis over the dead end. Turn nuts firmly but do
not tighten.

STEP 3
- Apply all other clips. Space equally between first
two and 6-7 rope diameters apart.

Tension
STEP 4

Apply tension and tighten all nuts to recommended
torque.

STEPS
Check nut torque after rope has been in operation.

are lowered into the trench by cranes or other
hoisting devices.

Rigging these loads properly can prevent injury.

Inspect slings and rigging hardware regularly and
replace any damaged or worn devices.

Nylon web slings -- Damage is usually easy to
spot: cuts, holes, tears, worn or distorted fittings,
frayed material, broken stitching, heat burns. Dam-
aged web slings should be replaced.

Wire rope slings -- Inspect for broken wires, worn
or cracked fittings, loose seizings and splices, flat-
tening, and corrosion. Knots or kinks indicate that
wire rope slings are permanently damaged and
should not be used.

Damage most often occurs around thimbles and
fittings. Don’t leave wire rope lying on the ground
for any length of time in damp or wet conditions.

Eyes in wire rope slings should be fitted with thim-
bles. To make an eye with clips, put the U-bolt
section on the dead or short end of the rope and the
saddle on the live or long end (Figure 31). Remem-
ber -- never saddle a dead horse.

At least three clips are required for wire rope up to
5/8" diameter and four are required for wire rope
greater than 5/8", up to and including 7/8" diameter.

Avoid binding the eye section of wire rope slings
around corners. The bend will weaken the splice or
swaging.

When using choker hitches, do not force the eye
down towards the load once tension is applied.

Chain Slings -- Inspect for elongated links. A badly
stretched link tends to close up (Figure 32).

Figure 32
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Look for bent, twisted, or damaged links that can
result when chain has been used to lift a load with
unprotected sharp edges.

Inspect for cracks. Although sometimes hard to
detect, cracks always indicate that the chain should
be removed from service. Also look for gouges,
chips, cuts, dents, peen marks, and corrosive wear
at points where links bear on each other.

Rigging Tips

« Wherever possible, lower loads on adequate
blockage to prevent damage to slings.

+ Keep hands away from pinch points when slack
is being taken up.

» Stand clear while the load is being lifted and
lowered or when slings are being pulled out
from under it.

* Use tag lines to control swinging, swaying, or
other unwanted movement of the load.
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Housekeeping

Accident prevention depends on proper house-
keeping at ground level and in the trench.

At the top of the trench, sections of pipe, unused
tools and timber, piles of spoil, and other material
must be kept at least 1 metre (3 feet) away from the
edge.

The slips and falls common on excavation projects
can be reduced by cleaning up scrap and debris.
Trenches should also be kept as dry as possible.
Pumps may be required.

Proper housekeeping is especially important
around ladders. The base and foot of the ladder
should be free of garbage and puddles. Ladders
should be tied off at the top, placed in protected
areas (Figure 33), and inspected regularly for dam-
age.

Heavy Equipment

Excavators, backhoes, and other heavy equipment
can cause injuries and fatalities to operators and
personnel on foot.

Operators

Improperly climbing on and off equipment has
caused injuries to operators for many years. The
best prevention is to maintain 3-point contact (Fig-
ure 34).

Equipment should be fitted with steps, grabs, and
rails that are repaired or replaced when damaged.



Operators have also suffered serious injuries when
equipment upsets because of soil failure near exca-
vations (Figure 35), improper loading on floats, or
inadvertently backing into excavations.

td push

‘Try to push backill intc
* excavation rather {
- dumping it

Truck Drivers .

When there is no signalperson, truck drivers should
follow some basic precautions when backing up.

Ground Rules for Truck Drivers

Get out and walk around the equipment. If the
path of travel is clear, back up immediately.

Sound the horn at least twice to warn anyone in
the area that you are going to move.

Use mirrors to check for personnel at the sides
or rear of the vehicle.

Back up with clearance on your side.

Use four-way flashing hazard lights.

Stop immediately if anyone disappears from
view behind you. Don’t move until you see the
person again. If necessary, get out and check.
When other equipment is backing up in the same

area, remain in your cab if possible. Otherwise
you risk being backed over too.

Dark areas indicate operator's blind spots on common construction equipment.

o

Figure 36
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Workers on Foot

Personnel on foot are frequently struck by machine
attachments such as excavator buckets and bull-
dozer blades when they stand or work too close to
operating equipment, especially during unioading
and excavation.

Workers on foot are also injured and killed by equip-
ment backing up.

Ground Rules for Workers on Foot

« Beware of common operator blind spots (Figure
36).

+ Stay alert to the location of equipment around
you.

* Avoid entering or standing in blind spots.

+ Always remain visible to the operator. Make eye
contact to ensure that you are seen.

Never stand behind a backing vehicle.

+ Remember - The operator may be able to see
you while you are standing but not when you
kneel down or bend over.

Ground Rules for Signalpersons

Wear blaze orange or red reflective fluorescent
safety vest.

+ Use standard hand signals (Figure 37).

Stand where you can see and be seen.

Stay in full view of the operator and the intended
path of travel.

* Know where the operator’s blind spots are.

» Warn other workers to stay clear of equipment.

Signalpersons

In heavily travelled or congested work areas, a
signalperson may be necessary to direct equipment
and prevent injuries and deaths caused by vehicles
backing up.

Traffic Control

On trenching projects along public roadways, the
construction crew must be protected from traffic.
Regulations specify the following methods for pro-
tecting personnel:

+ traffic control persons (TCPs) using signs
(Figure 38)

* warning signs
< barriers
« lane control devices

+ flashing lights or flares.

/. direction

Figure 37
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Supervisors must train TCPs on site and explain the
nature of the project, where construction equipment
will be operating, and how public traffic will flow.
TCPs must wear a blaze orange or red reflective
fluorescent safety vest.

Training must also include the proper use of the
STOP/SLOW sign, where to stand, how to signal,
and communication with other TCPs.

After presenting this information, the supervisors
must give TCPs written instructions in a language
they can understand.

Confined Spaces

Confined spaces are workplaces where entry and
exit are limited and where dangerous equipment,
work, or atmospheres may pose a hazard to work-
ers.

In the sewer and watermain industry, confined
spaces can be locations such as trenches, excava-
tions, manholes, valve chambers, pump stations,
and catch basins. The atmosphere in these spaces
may be

« toxic

+ oxygen-deficient

* oxygen-enriched

« explosive.

Sewage not only smells bad but can create danger-
ous atmospheres. Decaying waste releases haz-
ardous gases such as hydrogen sulfide and
methane. The bacteria in sewage are nat only a
source of infection but can also consume oxygen
and leave the atmosphere oxygen-deficient.

Other sources of contamination can include

+ fumes from welding or patching compounds
* chemicals from waste disposal sites

* engine exhaust

+ propane or other explosive gases that are heav-
ier than air and collect in the bottom of the trench

+ leaks from underground storage tanks

+ decomposing material in landfill sites.

Protecting the health and safety of personnel starts
with some basic steps.

+ Where the atmosphere in a confined space may
be hazardous, regulations require that air quality
be tested by a person trained to use the appro-
priate testing equipment.

* Where tests indicate safe air quality, workers
may be allowed to enter the confined space.
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Where tests indicate a hazardous level of fumes,
vapours, gases, or oxygen, entry must not be
allowed until the space has been adequately
ventilated and subsequent tests indicate that the
air is safe to breathe.

- Worker in harness:
attached to lifeline
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+ Where possible, mechanical venting should be
continued in any confined space containing haz-
ardous levels of fumes, vapours, gases, or oxy-
gen, even after venting has corrected the hazard.
The space must also be continuously monitored
while personnel are working there.

* In situations where ventilation has removed a
hazard, workers entering the space should still
wear rescue harnesses attached to individual
lifelines (Figure 39). A worker should also be
posted at the entrance prepared, equipped, and
trained to provide rescue in an emergency. For
rescue situations, workers entering the space
should also wear supplied-air respirators (Figure
40).

Hydrostatic Testing

Hydrostatic testing involves entry into a confined
space such as a manhole or valve chamber. The
procedures listed above should be followed.

Testing new lines can be very hazardous if compo-
nents break or plugs let go. For that reason, addi-
tional precautions are required.

When testing watermains, ensure that all lines,
elbows, and valves are supported and equipped
with thrust blocks. Otherwise the line could come
apart under test pressure.

Arrange watermain testing so that lines are pressur-
ized when no one is in the manhole or valve cham-
ber.

For sewer line testing, all requirements for entering
confined spaces apply.

Ensure that plugs are secure. No one should be in
a manhole when the upstream line is being filled.
Plugs that are not properly installed can let go,
causing injury and letting a manhole fill quickly,
depending on the size of the line.

Flooding is another reason why no one should be
in amanhole without a rescue harness and a worker
outside ready and prepared for an emergency.



General

Emergency telephone numbers -- ambulance, fire,
police, local utilities, senior management, Ministry
of Labour -- should be posted in the field office for
quick reference.

If someaone is serigusly injured, take the following
steps.

1) Protect the area from hazards.

2) Prevent further injury to the casualty.
3) Administer first aid.

4) Call an ambulance or rescue unit.

5) Have someone direct the ambulance or rescue
unit to the accident scene.

All projects must have a person qualified and certi-
fied to provide first aid.

Cave-ins

it is natural to try to rescue casualties caught or
buried by a cave-in. But care must be taken to
prevent injury and death to rescuers, whether from
a further cave-in or other hazards.

The following procedures may be suitable, depend-
ing on conditions.

1) To get down to the casualty, use a tarpaulin,
fencing, plywood, or similar material that can
cover the ground and will ride up over any
further cave-in.

2) Sometimes a further cave-in can be prevented
by placing a backhoe bucket against the sus-
pected area or excavating it.

3) Rescue workers should enter the trench with
ropes and wear rescue harnesses if possible.

4) To prevent further injury, remove the casualty
by stretcher whenever possible. Tarps or lad-
ders can be used as a makeshift stretcher.

5) Stabilize the casualty.

Breathing -~ Ensure that the casualty is breathing.
if not, open the airway and start artificial respiration
immediately. Mouth-to-mouth is the most efficient
method.

Bleeding -- Control external bleeding by applying
direct pressure, placing the casualty in a comfort-
able position, and elevating the injured part if pos-
sible.

Unconsciousness -- This is a priority because it
may lead to breathing problems. An unconscious
person may suffocate when left lying face up. If
injuries permit, unconscious persons who must be
left unattended should be placed in the recovery
position (Figure 41).
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EXCAVATIONS
Interpretation and Application

222. Inthjs Part,

*‘engineered support system’’ means an excavation or trench shoring
system, designed for a specific project or location, assembled in place
and which cannot be moved as a unit;

““hydraulic support system’’ means a systern capable of being moved as
a unit, designed to resist the earth pressure from the walls of an
excavation by applying a hydraulic counterpressure through the struts;

‘*prefabricated support system’ means a trench box, trench shield or
similar structure, composed of members connected to each other and
capable of being moved as a unit, and designed to resist the pressure
from the walls of an excavation but does not include a hydraulic
Support system;

“pressure’’, in relation to a walt of an excavation, means the lateral
pressure of the earth on the wall calculated in accordance with
generally accepted engineering principles and includes hydrostatic
pressure and pressure due to surcharge. O, Reg. 213/91, 5. 222,

223. 'This Part applies to all excavating and trenching operations.
O. Reg. 213/91, 5. 223.

Entry and Working Alone

224. Noperson shall enter or be permitted to enter an excavation that
does not comply with this Part.  O. Reg. 213/91, 5. 224,

225. Work shall not be performed in a trench unless another worker
is working above ground in close proximity to the trench or to the means
of accesstoit.  O. Reg. 213/91, 5. 225.

Soil Types

226.—{1) For the purposes of this Part, soil shall be classified as
Type 1, 2, 3 or 4 in accordance with the descriptions set out in this
section.

(2) Type 1 soil,

(a) is hard, very dense and only able to be penetrated with diffi-
culty by a small sharp object;

(b) has alow natural meisture content and a high degree of internal
strength;

(c) has no signs of water seepage; and
{d) canbe excavated only by mechanical equipment.
(3) Type 2 soil,

(a) is very stiff, dense and can be penetrated with moderate
difficulty by a small sharp object;

{b) has a low to medium natural moisture content and a medium
degree of internal strength; and

(¢) has a damp appearance after it is excavated,
(4) Type 3 sail,

(a) is stiff to firm and compact to loose in consistency or is
previously-excavated soil;
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(b) exhibits signs of surface cracking;

(c) exhibits signs of water seepage;,
(d) ifitis dry, may run easily into a well-defined conical pile; and
{e) has a low degree of internal strength.
(5) Type 4 s0il,
(a) issoftto very soft and very loose in consistency, very sensitive
and upon disturbance is sigpnificantly reduced in natural

strength;

(b} runs easily or flows, unless it is completely supported before
excavating procedures;

(¢) has almost no internal strength;,
(d) is wet or muddy; and

(e) exerts substantial fluid pressure on its supporting system.
0. Reg. 21391, 5. 226.

227.—(1) 'The type of soil in which an excavation is made shall be
determined by visual and physical examination of the soil,

(a) at the walls of the excavation, and

(b) within a horizontal distance from each wall equal to the depth
of the excavation measured away from the excavation.

(2) Thesoil in which an excavation is made shall be classified as the
type described in section 226 that the soil most closely resembles.

(3) Ifanexcavation contains more than one type of soil, the soit shall
be classified as the type with the highest number as described in section
226 among the types present.  O. Reg. 213/91, 5. 227.

Precautions Concerning Services
228.—(1} Before an excavation is begun,

{a) gas, electrical and other services in and near the area to be
excavated shail be accurately located and marked; and

(b) if a service may pose a hazard, the service shall be shut off and
disconnected,

(2) Theemployer whois responsible for the excavation shall request
the owner of the service to locate and mark the service.

{3) If aservice may pose a hazard and cannot be shut off or discon-
nected, the owner of the service shall be requested to supervise the
uncovering of the service during the excavation.

{4) Pipes, conduits and cables for gas, electrical and other services
in an excavation shall be supported to prevent their failure or breakage.
. Reg. 213/91, 5. 228.

Protection of Adjacent Structures

229—(1) If an excavation may affect the stability of an adjacent
building or structure, the constructor shall take precautions to prevent
damage to the adjacent building or structure.

(2) A professional engineer shall specify in writing the precautions
required under subsection {1).



(3) Such precautions as the professional engineer specifies shall be
taken. O. Reg. 213/91, 5. 229.

General Requirements

230. Every excavation that a worker may be required to enter shall
be kept reasonably free of water. O. Reg. 213/91, 5. 230.

231. Anexcavation in which a worker may work shall have a clear
work space of at least 450 millimetres between the wall of the excavation
and any formwork or masonry or similar wall. O.Reg. 213/91,5.231.

232.—(1) The walls of an excavation shall be stripped of loose rock
or other material that may slide, roll or fall upon a worker.

(2) The walls of an excavation cut in rock shall be supported by rock
anchors or wire mesh if support is necessary to prevent the spalling of
loose rock.  O. Reg. 213/91, 5. 232.

233.—(1) A level area extending at least one metre from the upper
edge of each wall of an excavation shall be kept clear of equipment,
excavated soil, rock and construction material,

(2) The stability of a wall of an excavation shall be maintained
where it may be affected by stockpiling excavated soil or rock or
construction materials.

(3) No person shall operate a vehicle or other machine and no
vehicle or other machine shall be located in such a way as to affect the
stability of a wall of an excavation.

(4) If a person could fall into an excavation that is more than 2.4
metres deep, a barrier at least 1.1 metres high shall be provided at the top
of every wall of the excavation that is not sloped as described in clauses
234 (2) (e), (fy and (g). O. Reg. 213/91, s. 233.

Support Systems

234.—(1) The wallsof anexcavation shall be supported by a support
system that complies with sections 235, 236, 237, 238, 239 and 241.

(2) Subsection (1) does not apply with respect to an excavation,
(a) thatis less than 1.2 metres deep;
(b) that no worker is required to enter;

(c) that is not a trench and with respect to which no worker is
required to be closer to a wall than the height of the wall;

(d) thatis cut in sound and stable rock;

(e) made in Type 1 or Type 2 soil and whose walls are sloped to
within 1.2 metres of its bottom with a slope having a minimum
gradient of one horizontal to one vertical;

(A made in Type 3 soil and whose walls are sloped from its bottom
with a slope having a minimum gradient of one horizontal to
one vertical;

(g) madein Type 4 soil and whose walls are sloped from its bottom
with a slope having a minimum gradient of three horizontal to
one vertical; or

(h) that is not a trench and is not made in Type 4 soil and with
respect to which a professional engineer has given a written
opinion that the walls of the excavation are sufficiently stable
that no worker will be endangered if no support system is used.

(3) The opinion in clause (2) (h) shall include details of,

(a) the specific project and the location thereon;

(b) any specific condition for which the opinion applies; and

(¢) the frequency of inspections.

(4} The constructor shall keep on the project a copy of every opinion
given by a professional engineer for the purpose of clause (2) th) while
the project is in progress.

(5) The professional engineer who gives an opinion described in
clause (2) (h}, or a competent worker designated by him or her, shall
inspect the excavation to which the opinion relates as frequently as the
opinion specifies. 0. Reg. 213/91, 5. 234,

235.—(1) Subject to subsection (2). a support system shall consist
of,

(a) timbering and shoring that meets the requirements of subsection
238 (2), if no hydrostatic pressure is present in the soil, and tf
the width and depth of the excavation are equal to or less than
the width and depth indicated in the Table to section 238,

{b) aprefabricated support system that complies with sections 236
and 237;

{(c) ahydraulic support system that complies with sections 236 and
237, or

(dy an engineered support system that complies with section 236.

(2) Where the excavation is a trench and the depth exceeds six
metres or the width exceeds 3.6 metres, the supportsystem shall consist
of an engineered supportsystem designed for the specific location and
project. O.Reg. 213/91, 5. 235.

236.—(1) Every prefabricated, hydraulic or engincered support
systern shall be designed by a professional engineer.

(2) Every prefabricated, hydraulic or engineered support system
shall be constructed, instailed, used and maintained in accordance with
its design drawings and specifications.

(3} The design drawings and specifications for a prefabricated,
hydraulic or an engineered support system,

(a) shall indicate the size of the system and the type and grade of
materials of which it is to be made;

(b) shall indicate the maximum depth and the types of soil for
which it is designed;

(c) shall indicate the proper positioning of the system in the
excavation, including the maximum allowable clearance
between the walls of the support system and the walls of the
excavation;

(d) shall indicate how to install and remove the system; and

(e) shall be signed and sealed by the professional engineer who
designs the system.

(4) In addition to the requirements of subsection (3), the design
drawings and specifications for a hydraulic support system,

(a) shall indicate the minimum working pressure required for the
system; and

(b) shall require the use of a device to ensure the protection of
workers if a loss of hydraulic pressure occurs in the system.

(5) Before a variation from the design drawings and specifications
for a prefabricated, hydraulic or an engineered support system is
permitted, the variation shall be approved in writing by a professional
engineer.

(6) If the soil conditions on a project differ from those assumed by
the professional engineer in designing a prefabricated, hydraulic or an
engineered support system, a professional engineer shall modify the
design drawings and specifications for the actual soil conditions or shall
approve the support system for use in the actual soil conditions,
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(7) The constructor shall keep the design drawings and specifications
for a prefabricated, hydraulic or an engineered support system at a
project while the system is on the project.

(8) The constructor shall file with the Director of the Construction
Health and Safety Branch two copies of the design drawings and
specifications for an engineered support system before it is used on the
project.  O. Reg. 213/91, s, 236,

237.—(1) Subject to subsection (2),

(a) no prefabricated or hydraulic support system shall be used in
Type 4 soil;

(b) thespace between the walls of a prefabricated support system
and the walls of the excavation shall be restricted to the
minimum clearance required for the forward progression of
the support system; and

(¢) the walls of a hydraulic support system shall touch the walls
of the excavation.

(2) A prefabricated or hydraulic support system may be used for
repairing underground pipe breaks if the system,

(a) meets the requirements of section 236;

(b) has four side walls;

(c) is designed for a maximum depth of 3.6 metres;
{d) is not used at a greater depth than 3.6 metres;

(e) is designed to resist all hydrostatic and earth pressures found
in Type 3 and Type 4 soils;

(f) is installed so as to extend to the bottom of the excavation;

(g) isinstalled sothatthe wallsofthe system touch the walls ofthe
excavation; and

(h) is not pulled forward after being installed in the excavation.

(3) Belore a support system is used as described in subsection (2),
the constructor shall submit two copies of its design drawings and
specifications to the office of the Ministry of Labour nearest to the
project.

238.—(1) In this section,

“cleat’” means a member of shoring that directly resists the downward
movement of a wale or strut;

““ofc”” means the maximum distance measured from the centre of one
member of sheathing, wale or strut to the centre of the adjacent
member of sheathing, wale or strut;

**post’’ means a vertical member of shoring that acts as a spacer between
the wales;

10 millimetres gap’” means that the space between two adjacent
members of sheathing is a maximum of ten millimetres.

(2) Timbering and shoring referred to in clause 235 (1) (a) for the
walls of an excavation with a depth and located in a soil type described
in Column ! of the Table to this section shall meet the corresponding
specifications set out in Columns 2 to 4 of the Table.

(3) Every piece of sheathing referred to in the Table to this section
shall be made of sound Number | Grade spruce and,

(a} shall be placed against the side of the excavation so that it is
vertical;

(b} shall be secured in place by wales; and

(¢) shall be driven into the soil and firmly secured in place if the
excavation is made in Type 3 or 4 soil.

(4) Every strut referred to in the Table 1o this section shall be made
of sound number | structural grade spruce and,

EXCAVATION SHORING AND TIMBERING (METRIC SIZES)

COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4
STRUTS
EXCAVATION SOIL SHEATHING
DEFTH TYPE WIDTH OF EXCAVATION AT STRUT LOCATION | STRUT SPACING WALES
1.8 mlo 36 m up o 1.8 m Vertical Horizontal
gf()!e?s ] 50 mm x 260 mm al 1.2 m oft 200 mm x 200 mm 150 mm x 150 mm | 12 m *24m * 200 mm x 200 mm
2 50 mm x 200 mm at 1.2 m ofc 200 mm x 200 mm 150 mm x 150 mm | 1.2 m *24m * 200 mm x 200 mm
3 50 mm x 200 mm at 10 mm gap 200 mm x 200 mm 200 mm X 200 mm | 1.2 m 24 m 250 mm x 250 mm
3 75 mm x 200 mm al 10 mm gap 250 mm x 250 mm 200 mm x 200 mm | 12 m 24 m 300 mm x 300 mm
g‘éefm 10 45 m i 50 mm x 200 mm with 10 mm gap 200 mm ¥ 200 mm 150 mm x 120 mm | 12 m 24 m 200 mm x 200 mm
' ’ 2 50 mm x 200 mm with 10 mm gap 200 mm x 200 mm 200 mm X 200 mm | 1.2 m 24 m 250 mm x 250 mm
3 50 mm x 200 mm wilh 10 mm gap 250 mm x 250 mm 250 mm x 250 mm | 1.2 m 24 m 250 mm x 250 mm
Over
J0mtod0m 4 75 mm x 200 mm with 10 mm gap 300 mm x 300 mm 300 mm x 300 mm | 1.2 m 24 m 300 mm x 300 mm
?\éermweﬂm 1 50 mm x 200 mm with 10 mm gap 200 mm x 200 mm 200 mm x 200 mm 12 m 24 m 200 mm x 200 mm
} ’ 2 50 mm x 200 mm with 10 mm gap 250 mm x 250 mm 250 mm x 250 mm [ 12 m 24 m 250 mm x 250 mm
3 50 mm x 200 mm with ¥0 mm gap 300 mm x 300 mm 300 mm x 300 mm 12m 24 m 300 mm x 300 mm

* NOTE: For excavations to 3.0 m deep in soil types 1 and 2, the wales can be omitted if the struts are used at 1.2 m horizontal spacings.
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(a) shall be placed in the excavation so that it is horizontal and at
right angles to the wales;

(b) shall be cut to the proper length and held in place by at least
1wo wedges driven between the strut and the wales; and

(c) shall be cleated with cleats that extend over the top of the strut
and rest on the wales or that are attached securely to the wales
by spikes or bolts.

(5) Every wale referred to in the Table to this section shall be made
ot sound number | structural grade spruce and,

(a) shall be placed in the excavation so that it is parallel to the
bottom, or proposed bottom, of the excavation; and

(b) shall be supported by either cleats secured to the sheathing or
posts set on the wale next below it or, if it 15 the lowest wale, on
the bottom of the excavation.

239.—(1) A support systerm for the walls of an excavation shall be
instalted,

(a) progressively in an excavation in Type 1, 2 or 3 soil; and
(b) in advance of an excavation in Type 4 soil, if practicable.

(2) A support system for the walls of an excavation shall provide
continucus support for it.

(3) No support system for the walls of an excavation shall be
removed until immediately before the excavation is backfilled.

(4) A competent person shall supervise the removal of a support
system for the walls of an excavation. O. Reg. 213/91, 5. 239.

240. If a support system is used for the walls of an excavation, a
ladder for access to or egress from the excavation shall be placed within
the area protected by the support system. O. Reg. 213/91, s. 240.

241.—(1) A support system for the walls of an excavation shall
extend at least 0.3 metres above the top of the excavation unless
otherwise permitted or required by this section.

(2) Ifanexcavationis located where there is vehicular or pedestrian
traffic and if the excavation will be covered when work on or in it is not
in progress, the support system for the walls of the excavation shall
extend at least to the top of the excavation.

(3) If the upper portion of the walls of an excavation are sloped for
the soil types as described in clauses 234 (2) (e), (f) and (g) and the
lower portion of the walls are vertical or near vertical, the walls shall be
supported by a support system which extends at least 0.5 metres above
the vertical walls. O. Reg. 213/91,s. 241.

242.—(1) A metal trench-jack or trench-brace may be used in place
of a timber strut,

{(a) ifthe allowable working load of the trench-jack or trench-brace
is equal to or greater than that of the timber strut; and

(b) if the size of the replaced timber strut is shown on the trench-
jack or trench-brace.

(2) The atllowable working load of a metal trench-jack or trench-
brace shall be determined by a professional engineer in accordance with
good engineering practice and shall be legibly cast or stamped on the
trench-jack or trench-brace.

(3) No metal trench-jack or trench-brace shall be extended beyond
the length used to establish its maximum allowable working load.

(4) Every metal trench-jack or trench-brace, when it is used,
(a) shall be placed against the wales in such a way that the load
from the wales is applied axially to the trench-jack or trench-

brace; and

(b) shall be adeguately supported so that it does not move out of
position. . Reg. 213/91, 5. 242,
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Prior to excavation the contractor responsible forthe
work must contact the gas company involved or the
"Before You Dig" service in the area and request
locates of the gas lines in the area or areas where
excavation will be taking place.

The surface locate provided by the gas company
should indicate, using labelled stakes, flags and/or
paint marks, the centre line of the gas line in the
vicinity of the proposed excavation.

The excavator should not work outside of the area
covered by the locate stakeout information without
obtaining an additional stakeout.

Locate stakeout accuracy should be considered to
be 1 metre on either side of the surface centre line
locate unless the locate instructions specifically indi-
cate other boundary limits.

Where the gas line cannot be located within the
locate stakeout limits, the gas company should be
contacted to assist with the locate.

Mechanical excavation equipment should not be
used within the boundary limits of the locate without
first digging a hole or holes using the procedure
below to determine the gas line’s exact centre line
and elevation.
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Test holes should, in general, be excavated by one
of the following methods:

(a) machine excavation immediately outside the
boundary limits and then hand digging laterally until
the gas line is found; or

(b) (i) hand excavation perpendicular to the centre
line of the locate in cuts of at least 1 foot in depth;

(ii} mechanical equipment being used carefully can
then be used to widen the hand-dug trench to the
depth of the hand-dug excavation;

(iii) repeat steps (i) and (ii) until the pipeline is lo-
cated.

Centre line locates should be provided and test
holes dug where

(a) alignment changes are identified by gas com-
pany representatives, or

(b) changes in elevation are identified by gas com-
pany representatives.

Where gas pipelines may need support or where
they may shift because of disturbance of surround-
ing soil due to excavation, guidelines for excavation
and support should be obtained from the gas com-

pany.



The foreman or supervisor must be knowledgeable
about soil types found on a project. This includes an
awareness that soil types and conditions can
change over very short distances. It is not unusual
for soil to change completely within 50 metres or for
soils to become saturated with moisture over even
smaller distances.

While many people classify soil as good, mediocre,
and bad, the Regulations for Construction Projects
set out four soil types.

Type 1

Itis hard to drive a pick into Type 1 soil. Hence, itis
often described as "hard ground to dig." In fact, the
material is so hard, it is close to rock.

When excavated, the sides of the excavation appear
smooth and shiny. The sides will remain vertical with
no water released from the trench wall.

If exposed to sunlight for several days, the walls of
Type 1 soil will lose their shiny appearance but
remain intact without cracking and crumbling.

If exposed to rain or wet weather, Type 1 soil may
break down along the edges of the excavation.

Typical Type 1 soils include "hardpan," consolidated
clay, and some glacial tills.

Type 2

A pick can be driven into Type 2 soil relatively easily.
It can easily be excavated by a backhoe or hand-ex-
cavated with some difficulty.

In Type 2 soil, the sides of a trench will remain
vertical for a short period of time (perhaps several
hours) with no apparent tension cracks. However, if
the walls are left exposed to air and sunlight, tension
cracks will appear as the soil starts to dry. The soil
will begin cracking and splaying into the trench.

Typical Type 2 soils are silty clay and less densetills.

Type 3

Much of the Type 3 soil encountered in construction
is previously excavated material. Type 3 soil can be
excavated without difficulty using a hydraulic back-
hoe.

When dry, Type 3 soil will flow through fingers and
form a conical pile on the ground. Dry Type 3 soil will
not stand vertically and the sides of the excavation
will cave in to a natural slope of about 1 to 1 depend-
ing on moisture.

Wet Type 3 soil will yield water when vibrated by
hand. When wet, this soil will stand vertically for a
short period. It dries quickly, however, with the vibra-
tion during excavation causing chunks or solid slabs
to slide into the trench.

All backfilled or previously disturbed material should
be treated as Type 3. Other typical Type 3 soil
includes sand, granular materials, and silty or wet
clays.

Type 4

Type 4 soil can be excavated with no difficulty using
a hydraulic backhoe. The material will flow very
easily and must be supported and contained to be
excavated to any significant depth.

With its high moisture content, Type 4 soil is very
sensitive to vibration and other disturbances which
cause the material to flow.

Typical Type 4 material includes muskeg or other
organic deposits with high moisture content, quick-
sand, silty clays with high moisture content, and leta
clays. Leta clays are very sensitive to disturbance of
any kind.
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Background

Are there regulations which set out require-

ments for trenching projects?

Yes No

The major cause of fatalities in the trenching
industry is

List three causes of lost-time injuries in the
trenching industry.

1)
2)

3)

Which diagram best illustrates a trench?

Causes of Cave-ins
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List three causes of cave-ins.

1)
2)

3)

List three sources of vibration.

1)

2)

3)

E Trench wall stability will change as the trenchis
exposed to the weather.

True _ . False

B} rreviously excavated soil, such as that found
around existing utilities or used for backdill, is
usually less stable.

True ___ False ___

B Surcharge puts additional pressure on trench
walls.

True False

Protection Against Cave-ins

n The basic methods of protecting workers from
cave-in are:

The angle of slope for trench walls depends on
conditions.

True __ False __



Which illustration shows the minimum sloping
requirements for an unprotected trench in good
soil conditions ?

Trench boxes are usually notintended to support
the trench walls.

True ___ False ___

El The major advantage of hydraulic shoring is that
workers can install it without having to enter the
trench.

True ___ False

ﬂ Dimensions and components of timber shoring
change according to soil conditions and the
depth of the trench.

True ___ False ___

List two components of timber shoring that
should always be inspected.

1)
2)

EJ Ladders must be placed within the area pro-
tected by the shoring or trench box.

True ___ False __
El what sign on the ground surface next to the

trench would indicate that the trench wall is
becoming less stable?

Other Hazards and Safeguards

List three hazards, other than cave-in, that can
occur on trenching projects.

1)

Underground utilities should first be located by
the utility company, then exposed by hand dig-
ging before using excavation equipment.

True ___ False ___

Workers should stay well back from machines
operating near overhead powerlines.

True False ___

What should you do if the machine strikes over-
head powerlines?

a) Operator

b) Worker

What is the main injury likely to result during
materials handling?

Workers on foot may be injured or killed by
equipment backing up.

True False ___

29



30

List three ground rules for signalpersons.
1)
2)

3)

List three ground rules for personnel working near
operating vehicles and heavy equipment.

1)
2)

3)

Regulations tor traffic control require that TCPs
be given instruction in a language they under-
stand.

True ___ False _

A manhole is a confined space.

True ___ False ___



