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Buried alive: 
W k i tiWorker, rescuer, victim

April 2, 2009

Session SCH506
Presented by Chris Caito

Trench CollapseTrench Collapse

Worker
To

Rescuer
To 

Victim

What is the goal of this What is the goal of this 
presentation?presentation?
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5 years ago, I hoped that my 5 years ago, I hoped that my 
presentation would somedaypresentation would somedaypresentation would someday presentation would someday 

save someone’s life.save someone’s life.

Incidents are nearly 100% Incidents are nearly 100% 
preventablepreventable

Taking precautions
Knowing the laws

A human life is not A human life is not 
expendable!expendable! StatisticsStatistics

About an average of 84 U.S. workers die in 
trench related accidents each year.
Many more are seriously injuredMany more are seriously injured.
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StatisticsStatistics

Open-trenching had the highest number of 
OSHA safety violations of all heavy construction 
industries for the period 1999–2000, 
• The highest number of safety violations in the 
utility, communications and power line 
construction industries for this period, and
• The highest number of violations of all U.S. 
occupations for non-compliance to OSHA safety 
training and education requirements.

Definition Of A TrenchDefinition Of A Trench

A narrow excavation that is deeper than it is 
wide.
No more than 15 feet wide at the bottomNo more than 15 feet wide at the bottom.
Walls want to and will eventually fail.

A CaveA Cave--in Isin Is

Soil or rock that suddenly falls or slides into 
an excavation.
Sufficient quantity to entrap, bury, injure, or q y p y j
immobilize.
Soil gravitates downward, pressure pushes 
soil inward toward the trench.
Bottom third of wall typically fails first.
Soil above the collapsed lower wall follows.
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Incident SettingIncident Setting

Location: Sunbury, Ohio
Date: April 8, 1980
Time of day: early afternoonTime of day: early afternoon
Weather conditions: overcast, cool
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WorksiteWorksite

In an existing village street right-of-way.
Trench being dug to replace existing 
sanitary sewer line in same locationsanitary sewer line in same location.

Worksite As It Appears TodayWorksite As It Appears Today

OSHA 29 CFR 1926OSHA 29 CFR 1926
Requires responsible person.

Acts as a safety officer at the worksite.
Monitors trench wall conditions and other potential safety hazards.
Is trained in soil-type recognition and the proper procedures for 
trench safety.

Our jobsite had no one acting as safety officer.j g y
Education for the workers.

To be able to recognize the hazards and know proper procedures for 
safe operation.

The workers on our jobsite had no formal training.
– Level of training/knowledge of the business operator is 

unknown.

Soil TypesSoil Types
(29 CFR 1926.652 B)(29 CFR 1926.652 B)

Type A (most stable) – dense and heavy 
clay.
Type B – silt sandy loam medium clayType B silt, sandy loam, medium clay.
Type C (least stable) – gravel, loamy sand, 
soft clay.
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Soil Classification Soil Classification 
(29 CFR 1926.652 B)(29 CFR 1926.652 B)

I would estimate the soil we were working 
in to be type A and B.
It was previously disturbed soilIt was previously disturbed soil.
From grade level to about 10 ft. Depth was 
dirt.
Below the 10 ft. Level was rock.
Trench was about 5-6 ft. Wide at the floor.

Excavation InspectionsExcavation Inspections
Inspections are to be conducted before work 
starts, throughout the shift, and after a 
rainstorm.
Excavations are inspected forExcavations are inspected for.
– Evidence of possible cave-ins.
– Indications of  failure of protective systems.
– Potential hazardous atmosphere.

If hazardous condition found, workers are 
removed.

Benched Benched 
Unsupported/unshieldedUnsupported/unshielded Benched Benched -- ShieldedShielded
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Water AccumulationWater Accumulation
Workers can and have drowned in the water 
at the bottom of a trench.
– A cave-in involving an area where there is 

accumulated water adds more insult to injury.
P ti d t b t k fProper precautions need to be taken for 
excavations with water in them.
– A special shoring or shield system may be 

needed.
– A water removal system is needed.

Hazardous AtmospheresHazardous Atmospheres
Excavations near sewers, landfills, 
hazardous substances storage area.
Atmosphere needs to be tested when the 

h i d h 4 ftrench is deeper than 4 ft.
Ventilation or appropriate PPE.
Rescue and emergency equipment needs to 
be available.

Adjacent StructuresAdjacent Structures

Excavations might endanger stability of 
buildings, walls, or other structures.
Sidewalks pavement undermined and notSidewalks, pavement undermined and not 
supported can collapse on workers below.
Unstable or undermined structures need 
shoring or bracing to prevent collapse.
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Illustrates Rise In ElevationIllustrates Rise In Elevation

Incident Occurred In This AreaIncident Occurred In This Area

EventsEvents

Work had been progressing for several days.
Two men working in the trench to set the pipe, 
one man on top placing the “O” ring on the pipe, 
greasing it, and placing it on the rigging to be 
lowered into the trench and one man operating the 
excavator.
Dump trucks were delivering gravel for  fill.
– The trucks were traveling parallel to the trench and 

backing up to the edge to dump the gravel.

Causes Of Soil DistressCauses Of Soil Distress

Nearby vibrating machinery.
Nearby heavy, moving loads.
Seeping water or rainSeeping water or rain.
Hot, dry weather.
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Events (Cont.)Events (Cont.)

There were several yards of open trench at a 
time between the excavator and where the 
trench had been backfilled.
The spoil pile was on the right edge of the 
pavement.

Falling Soil Or EquipmentFalling Soil Or Equipment
Protect workers from loose rock/soil that 
may fall from an excavation face.
– Scaling to remove loose soil.

U t ti b i d h h i– Use protective barricades, such as shoring or 
shields.

Protect workers from material or equipment 
that could fall into the excavation.
– Keep material/equipment 2 ft. from the edge.
– Use retaining devices.

Sometimes Sometimes 
despite our despite our 

best efforts to best efforts to 
prevent them, prevent them, 
accidents still accidents still 

happen.happen.

Events (Cont.)Events (Cont.)

One of the contractors, who was  hauling 
gravel, had mechanical trouble with his 
truck. He decided to work on site as a 
laborer while his truck was being repaired.
The business owner/main contractor was 
running the excavator and his son and I 
were working as general labor.
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The IncidentThe Incident

Neil (truck driver) and I were working that 
afternoon in the trench.
We had just finished setting a section of j g
pipe and were walking out of the trench.
Neil was behind me carrying a 12’ 2”x 4” 
being used as a story pole for the laser.
I heard a noise behind me and turned to see 
Neil being buried up to his chest.

Mechanism of InjuryMechanism of Injury

Soil weighs 125 lbs. Per cubic foot.
A worker can be crushed by soil, rock, or an 
objectobject.
Suffocation – even if the victim’s head is 
not buried, soil prevents chest expansion.
Immobilized by the soil’s suction effect.

The Incident (Cont.)The Incident (Cont.)

The dirt and story pole had Neil pinned 
against the side of the trench.
At this point I was still un-trapped and hadAt this point, I was still un trapped and had 
the ability to escape.

The Incident (Cont.)The Incident (Cont.)

Decision Time!
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The Incident (Cont.)The Incident (Cont.)

A dire life life-threatening event has taken 
place.
There is one victimThere is one victim.
The potential for these incidents to generate 
multiple victims escalates.

The Incident (Cont.)The Incident (Cont.)

The situation can just keep getting worse as 
workers and bystanders get involved.
Depending on how many persons becomeDepending on how many persons become 
involved and when a secondary or tertiary 
collapse takes place can determine the total 
number of victims.

The Incident (Cont.)The Incident (Cont.)

Should  workers and or bystanders get 
involved?
The answer is yes They should just beThe answer is yes. They should just be 
smarter than I was about how they get 
involved in a situation such as what I 
experienced.

The Incident (Cont.)The Incident (Cont.)
I switched from worker to rescuer.
– I broke the rules: I should have exited the 

trench to assess the situation.
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The Incident (Cont.)The Incident (Cont.)

– I could not leave Neil behind – he looked 
directly at me and said “help me.”

The Incident (cont.)The Incident (cont.)

Bob (the business owner and excavator 
operator) came down into the trench.
His son Randy jumped into the trenchHis son, Randy, jumped into the trench 
from above.
I sent Bob out to call for the fire and EMS 
departments.

The Incident (cont.)The Incident (cont.)

WHAT’S GOING ON HERE?

The Incident (Cont.)The Incident (Cont.)

I turned around to go after Neil when a 
secondary collapse took place.
In the secondary collapse Randy was in aIn the secondary collapse, Randy was in a 
standing position,buried to his waist.
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The Incident (Cont.)The Incident (Cont.)

I saw Neil disappear under the dirt and 
shortly afterward, I was hit in the back by 
the collapsing trench wall.p g
The dirt started to knock my hard hat off. I 
grabbed it and held it over my face, trying 
to ride the collapsing dirt down and control 
my fall.

The Incident (cont.)The Incident (cont.)

The situation suddenly went from one 
victim to three.

The Incident (Cont.)The Incident (Cont.)

The hard hat protected my face from most 
of the dirt.
I was able to sweep away most of the dirtI was able to sweep away most of the dirt 
that was filtering in around my mouth and 
nose.

The Incident (Cont.)The Incident (Cont.)

At this point, I remember hearing Randy 
screaming.
Bob came back into the trench and gotBob came back into the trench and got 
Randy out. I seem to remember him pulling 
some of the dirt off of me.
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The Incident (Cont.)The Incident (Cont.)

The weight of the dirt was overwhelming.
– I tried several times to push up and out of the 

dirt without success.
– I was having extreme trouble breathing from 

the weight on me.
– I tired quickly and began to relax, further 

causing my breathing to be more shallow.
Very soon after, there was another cave-in 
and I was buried under more dirt.

The Incident (Cont.)The Incident (Cont.)

I was being squeezed so hard that I was 
about to vomit.
– I knew if that happened, I would not survive.I knew if that happened, I would not survive.
– At this point, I made my peace with god and 

waited to die.
– I lost consciousness soon afterward.

The Incident (Cont.)The Incident (Cont.)

The next thing I knew, there were 
firefighters in the trench digging me out.
– I had tremendous pain in my legs to the pointI had tremendous pain in my legs to the point 

that I was convinced that they were broken.
– This turned out to be what we now know as 

crush syndrome.

The Incident (Cont.)The Incident (Cont.)

I was being placed on a backboard for 
removal. 
– I instructed the firefighters to place me face 

d i d did idown as I was going to and did vomit.
After a few minutes in the back of the 
medic, my mind began to clear.
I was transported to the hospital and was 
released after about an hour of observation.
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The Incident (Cont.)The Incident (Cont.)

Neil was declared dead at the scene.
His body was recovered about 90 min. After 
the start of the incidentthe start of the incident.

The Incident (Cont.)The Incident (Cont.)

I managed to survive without any 
permanent ill affects.
At this point I retired from the excavationAt this point, I retired from the excavation 
business.

ObservationsObservations

I was told that I was completely covered by 
the dirt.
– I was found when someone bent over to pick upI was found when someone bent over to pick up 

a glove in the dirt and found my hand in it.

Observations (Cont.)Observations (Cont.)

My rescuers broke all of the rules.
– They broke the rules and saved my life!
– They did what they had to do.They did what they had to do.

No training or equipment caused them to take huge 
chances.

– Proper training and equipment minimizes the 
risk.
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Don’t Foster Don’t Foster 
Dangerous and Bad Dangerous and Bad 

HabitsHabitsHabitsHabits

Observations (Cont.)Observations (Cont.)

The bottom line is that emergency 
responders will do what ever necessary to p y
save savable victims.
Proper training and equipment for 
contractors can prevent the incident in the 
first place.
Preventing the incident produces zero risk 
for the potential rescuers.

Survivor!Survivor!
To continue to exist or live 
after…..

Collateral DamageCollateral Damage
Supervisor/business owner
Workers at the incident location
Victim’s familyVictim s family
Community
Survivors
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Collateral DamageCollateral Damage
Incidents have relatively 
short duration
The effects can last a lifetime

I Thought That After the I Thought That After the 
Incident I Was Involved in and Incident I Was Involved in and 

Especially Since So Many Especially Since So Many 
Years Have Passed, That Years Have Passed, That ,,

Trenching Incidents Would Be Trenching Incidents Would Be 
a Rare Occurrence.a Rare Occurrence.

HoweverHowever
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It’s Still Happening!It’s Still Happening!

Tuesday September 16, 2003
– Heath, Ohio: A 54 year old  construction 

worker was killed when the wall of a 7ft deep p
trench he was working in collapsed

It’s Still Happening!It’s Still Happening!

Friday, November 14, 2003.
– Zanesville, Ohio: A 54 year old local man was 

killed when a trench wall collapsed trapping p pp g
him inside a trench box.

THESE INCIDENTS ARE THESE INCIDENTS ARE 
NEARLY 100% NEARLY 100% 
PREVENTABLEPREVENTABLE

Do The Right ThingDo The Right Thing
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Chrisc@copper.netChrisc@copper.net


