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Trenching and Excavation cave-ins


Construction is considered one of the most hazardous occupations in the world. Sometimes, the accident cause by lacking of precaution in the work site could end up with tremendous damage to the workers. Trenching and excavation cave-ins are the best examples indicating how serious the problem could be if the safety issue is not properly applied in the work site. A statistic made by the National Institute for Occupational Safety and Health (NIOSH) in 1989 shows more than 3,000 people were killed in trenching and excavation accidents in United States. This statistic caught my attention when I was doing the research and it is also the reason that I like to find out why it caused such a great deal of damage in trenching and excavation cave-ins. In this paper, the trench failure, the OSHA safety requirements, case study and recommendations will be discussed.

 Trenching and excavation practices both involve in removing soil from the earth in order to form a hole or a trench for the purpose of working underground. In this case, it is really important to understand how the trench will fail if safety system is not properly provided. After two soil classes taken in SFSU, I understand that soil does not only have the vertical force, but also has a horizontal force in all directions. This theory could help to explain how the trench would fail if there were no supported system. Four figures made by NIOSH indicate the trench failure. Once a trench is excavated, the soil is no longer in a stable situation. The soil at the bottom may not be able to support the weight 

 above and the horizontal pressure may cause shear in the wall and break away from the stable position (see fig a). Figure b shows the first failure. The first failure occurs when the soil locates at the bottom of the wall moves into the trench. Once the first failure occurs, a undercut area at the bottom of the trench is created (see fig b). Since there is no support at the top of the undercut area to take the vertical pressure from the soil above, a second movement will soon follow up with more soil coming out from the wall into the excavation (see fig c, d).  


In order prevent the injury from excavation cave-ins, OSHA publishes special requirements for trench and excavation (29 CFR 1926.651 and 652). One or more of the followings must be taken when working with trench or excavation:

1. “Walls and faces of all excavations in which workers are potentially exposed to danger from moving ground be guard by a shoring system.”

2. “A shield or trench box system is designed to protect workers in excavation.”

3. “Slope the sides of excavations to reduce the overburden (weight and pressure exerted by large amounts of soil on the sides).”

In the publications No. 93-110 and No.85-110 from NIOSH, several deaths happened

 in the excavations cave-ins were investigated.

Case #1:

“On March 12, 1993, a 62-year-old construction worker dies in Tucson, Arizona. A 40-foot long section of dirt embankment collapsed, burying the man in 3 feet of dirt.”(NIOSH 93-110)

Case #2:

“On February 9, 1993, a 35-year-old man dies while building a manhole in a 10-foot deep sewer trench in Medway, Massachusetts. He was working without the safety of a steel trench box, when the trench walls collapsed and buried him.”(NIOSH 93-110)

Case #3:

“A 22-year-old laborer was manually digging a dry well and a trench 8 feet deep for a drainage pipe connection. None of the walls of the excavated areas were shored or sloped to a safe angle of repose… as the worker was digging the trench, one wall collapsed covering him with 6 feet of soil and killing him.”(NIOSH 85-110)

Case #4:

“On April 13, 1993, a 29-year-old man dies while working in a construction project in Kansas. The victim was standing on the edge of a trench, approximately 7 feet deep, when the earth gave way, engulfing him in the trench.”(NIOSH 93-110) 

In case #1, it looks hard to believe that a man can get kill by just 3 feet of dirt. But if we understand how heavy the soil could be, then it is understandable that the victim was suffering a great deal of pressure from 3 feet of dirt. Assume the victim was buried in a 2’x2’x3’ hole which has 12 ft^3 volume of soil. One ft^3 of soil weights around 100lbs. In another word, that is 1200lbs of soil covered on the body of the victim. In case #2 and #3, both excavations fail to have shoring and trench box system in the excavation and trench to protect the workers. In case #4, again, the trench was not supported by either shoring or trench box system and it also shows how unstable the soil condition could be after the excavation.

From the case study above, it is no doubt that all the accidents could be prevented if both employers and workers exactly applied the OSHA requirements before they entered the excavations. Recommendations besides the OSHA requirements I like to discuss are as followings:

1. Make sure there is an observer on site when someone is working underground surface.

    How to save the victim in the shortest period of time is always the first concern when   there is a disaster. Therefore, I strongly recommend having an observer on site when someone is working under ground surface. Furthermore, this observer must know all the requirements for excavation procedures and should correct the mistakes during the procedure once he finds one. 

2. Have first aid on site.

      First aid and emergency must be kept at the excavation site all the time. It is also recommended that have at least one worker be trained with CPR. 

3 Train the workers before they start the job.

   An effective training program must be provided to excavation workers. Before the excavation, it is the employer’s responsibility to instruct the proper and safe excavation procedure to all the excavation workers. The program could also include any rescue method and procedure that may be applied to the accidents.


After understanding how dangerous excavation project could be, it is not hard to see how important it is to apply the OSHA requirements during the excavation projects. Also from the case study, we know that accidents are preventable if the requirements are meet prior the excavation projects start. 
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Abstract:    


This report investigates construction safety issues posed by hazardous waste materials encountered around drinking water storage facilities. These issues may be caused by deterioration of existing facilities, materials encountered during planned improvements of the facilities or materials encountered during demolition of existing facilities.  The risks posed by these materials and methods for safe testing, removal or containment are described.


The hazardous wastes commonly encountered at drinking water storage sites include: asbestos, polychlorinated biphenyl (PCB) and lead paint. These materials pose a danger to the consumer if they enter the water or contaminate the soil around the area. Workers also are at risk when they come in contact with these wastes through construction activities at the facility sites. 
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 Introduction:

Water storage facilities have a long period of intended use. Some reservoirs in the San Francisco Water Department system and East Bay Municipal Water District were built in the 1880’s and continue to be used.  Their construction occurred before many materials were recognized as hazardous and became regulated. As the facilities deteriorate, hazardous materials directly enter the water and are a threat to consumers and workers that are handling the water. Maintenance performed also exposes workers to 

hazardous materials and contaminates the water system. When the facility reaches the end of its uses full life the demolition exposes the worker and public to hazardous materials. 


Construction is a high injury industry. In California during 1998 construction workers received 8.4% of the fatal occupational injuries; police received 3.2 %. Of the fatal injuries received by construction workers 9.2% were from harmful substances.

The following discusses the three most prevalent hazardous materials that construction workers will encounter at drinking water facilities and describes their danger to humans.

Asbestos: 

This is a naturally occurring compound in the shape of fibers .1 to 10 m long made of silicon, oxygen, hydrogen and magnesium atoms (Mg Si O (OH) ). The structure is the key to its properties; the silicon gives great resistance to friction and the inorganic structure has a high melting point. The high melting point and fibrous shape make asbestos a common additive to roofing, caulking and coatings in water containers. 

When asbestos is contained ( nonfriable) it is stable and not a health risk. As construction exposes asbestos, or the material that contains asbestos deteriorates; it becomes a hazard. The hazards include lung damage and cancer caused by breathing the particles and various cancers to the internal organs from ingestion. Asbestos has been regulated in the construction industry since the 1970’s but was not banned until 1980.

Polychlorinated biphenyl (PCB): 


PCBs are organic molecules that are stable and have low vapor pressure, which raises the boiling point of materials that they are part of. Around drinking water facilities PCBs are found in caulking and coatings. When deterioration or construction disturbs these materials they enter the water and the soil around the facility or expose the worker directly. PCBs are insoluble in water but are soluble in non polar environments like human fat cells. Once in the fat cells PCBs are a suspected carcinogen. Production of PCB’s was banned in 1976.

Lead Paint:


Lead ions are commonly used as an ingredient in paint. It is weather resistant and is found on exterior painted metal surfaces. When the paint is undisturbed the lead is encapsulated and has little risk. As the paint flakes or is disturbed by construction it settles to the bottom of the storage container or leaches into the soil. Workers cleaning the container or digging in the soil can come in contact with the lead. Breathing the dust when working on painted surfaces puts the lead directly into the body. Once in the body lead accumulates and eventually can reach toxic levels.

Most hazardous materials are best left undisturbed if they are not deteriorating. If their condition makes attention necessary or construction disrupts them then special procedures are needed. The first step is to test the suspected materials to decide if they are hazardous and what the concentration of hazardous material is in the material. The test must be performed as not to expose the tester, other workers, the water or the general area. The following procedures are used to test the hazardous materials common in water containment facilities.  

Asbestos:


If the asbestos is friable and the air where tested exceeds the OSHA requirements of 0.2 fibers per cubic centimeter the tester must wear a disposable suit and a half face respirator. The respirator must be fitted with a High Efficiency Particulate Air (HEPA) filter. A knife is used to take a sample from a stable material like caulking. Harder materials may need to be sampled using a hollow drill bit that is drilled through a damp sponge to eliminate fibers in the air. The samples are placed in a vile that is washed then stored in a plastic bag. Any sponges or protective clothing are removed and stored for proper disposal.


For areas with non-stable asbestos, like coatings, the area to be tested is tented with plastic and tape. The area is moistened with water and samples are taken with a putty knife. The tented area is washed and as above all materials are properly disposed of.

Polychlorinated biphenyl:


Samples are taken in a similar method to asbestos.

Lead Paint:


Samples are heated with a heat gun then scraped using a knife. Care is taken not to allow dust in the air, on the ground or in the water. Using respirators and tenting the test area controls the dust. 

Once the samples are tested at a certified lab the decision concerning remediation is made. The testing may have been performed to identify hazardous material and potential problems in the future with no remediation planned. If hazardous materials are found then encapsulating the material is least expensive method.


Demolishing water containing structures complicated by the presence of hazardous waste. A 300,000 gallon steel water tank is scheduled to be demolished and replaced this year by the San Francisco water Department. Tests show asbestos in the interior coating is encapsulated and has not contaminated the water. If the asbestos was not present the tank could be cut up using an oxyacetylene torch. Because of the asbestos, cutting the tank in this manner would expose the workers. The recommended method is to remove the asbestos coating in an 8 inch path and cut the metal along the center of the path using a plasma cutter.

  If the system will be left in use during work or placed back in use after the work then the job is more difficult as water protection is a factor. An example of this is a 1993 reservoir cleaning performed by East Bay Municipal Utility District. In response to complaints about taste and odor the water was tested in Dunsmuir Reservoir. Algae were the cause and the decision was made to drain and clean the 65 million gallon reservoir.  The water was drained into a creek, which was tested during the process.  Extremely high levels of PCB’s were found in the creek that had not shown up in the reservoir samples. The source was caulking containing 20% PCB that was disrupted during the cleaning. This disruption cost the district several million dollars and exposed the workers, public and wildlife to dangerous chemicals.

Conclusion/ Discussion:  


Hazardous materials around the work site threaten worker safety. This threat is increased around drinking water storage sites as testing and remediation are made more complex and difficult. Water is an excellent media for storing and transmitting hazardous materials so that any material that lands in the water has the potential to effect workers, consumers and wildlife far from the site itself.

Many of the materials used to build drinking water storage sites are now considered to contain hazardous materials.  Encapsulation is the first choice from the view of economy and exposing the workers and the water system to hazardous materials.

Whether demolishing a system or refurbishing it the materials must be removed in a controlled method which increases the labor and the exposure to the worker. For all three substances commonly found at water storage sites: asbestos, lead paint, and PCBs, the removal is similar to the testing procedure with emphasis on not contaminating the worker or the surrounding environment.
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Scaffold Safety Questionnaire

Preface

The following is a safety plan for scaffold use in the construction industry.  Scaffolding is not limited to just construction but I have focused on this area for a number of reasons and  also as part of a project we have been assigned in a senior class project.

Information taken from a number of resources indicates that the two most dangerous aspects of working on a construction site are scaffolding and earth trench work.  In the data taken from OSHA scaffolding is responsible for about 8% of the deaths annually and also a high number of serious injuries.  

In this plan I will discuss the problems with scaffolding and the response taken by all the parties involved with the construction project with respect to their responsibility’s to the construction worker.  I shall also propose a plan which I feel will address the problem and further reduce the number of accidents and deaths as a result of  using  scaffolding.

The plan is for construction jobs which are large enough and require scaffolding and is written with this position only.  Directions and suggestions are directed to the people most responsible for meeting the safety requirements.

Scaffolding used in this plan will be the common metal frame with wood planking for the working surfaces.

Introduction
“Coming out of the ground” is a term used by people in the building industry used to describe the process of erecting a structure.  As the building comes out of the ground it is obvious that the site is turned into an irregular landscape.  Pile of trenching materials are left alongside footings,  discarded scraps of lumber used for bracing and other materials no longer needed by the crafts person discarded to the “floor” of the job site.  This debris also cause accidents is related to surface work area and is beyond the scope of this plan.  It is mentioned for the purpose of giving a sketch of what a new and continuing work site looks like.

As the footing are poured the forms are stripped and more debris is distributed around the site.  The site is mixture of formed and true footings, or slabs with a perimeter of discarded construction spoils.  In the later is where we are expected to place are scaffolding.  

Scaffolding needs to conform to the structures configuration,  but it must be stable,  vertical with horizontal platforms for the trades person to work from.

Our first identifiable problem is the surface needed to erect are scaffolding.  It usually is irregular and debris strewn.  The installer of the scaffolding uses jacks and spacers with which to level the scaffold at the base and as the scaffolding goes up against the structure they use ties to secure the scaffold against the building.  All people on the site know the structure of the scaffolding is temporary and will be removed when it is no longer required.

During the assembly of the scaffolding the framing is all the same,  but the planks used as the working surface vary as to how long they have been used.  Securing planks from one bay of a scaffold frame to another is not done.  They are normally placed atop the adjoining planking.  Additionally the various craft people will want the scaffolding closer or further away from the face of the work surface.  

It is plain when you have a hammer what and how it will be used.  It is a tool after all,  but it can be abused and misused.  Scaffolding is a tool as well and since it is not something which is used on every job and applied the same way the people using it often abuse it.  

Scope
Mandatory safety programs have been required since 19691 with the passage of the Construction Safety Act.  In fact with the passage and implementation of this law we have the beginning of the belief we all have a part in safety.   

Since the construction of any facility has many layers we need to look at each and see what or how each is related to my plan for scaffold safety.

Our layers in a building project are,  owner,  architect, engineer, contractor and crafts person and workers.

The owner has determined to build the structure for an application and has a schedule for completion so whatever application the structure is to be used for will be available from the day of completion thereafter. The owners concern is meeting the  time schedule without a lot of excuses or delays.  The owner having worked with the architect has agreed to a structure design which is acceptable to him.  

Generally the architect will act as the owners representative for the entire project.  The architect will make sure the design plan is followed and will meet with the contractor(s) to insure progress is being made.  The architect or the owner has employed the engineer(s) for the project.  The engineer(s) are told where the project is to be constructed the type of use the structure will be used  for and any other conditions which will be required.

The contractor receives the plans from the architect or the owner and after signing the contract begins the task constructing the structure.

Crafts people and laborers are the force which is used to construct the structure.  They are employed by the contractor, and/or the sub contractor(s).

The driving force behind the construction for all these layers is profit.  The owner wants the structure to perform a function which will generate a profit or if a government project a benefit for the people who require the structure.

The architect wants a commission for his design and management of the project,  plus the recognition of the project when it is completed.

The contractor wants his profit from the work and recognition as the party responsible for the successful completion of the project.

The labor force and crafts people want their wages and recognition of participation on the project.

All layers then profit from the construction.

But safety or lack of it can destroy more then profits.  So who is responsible for the safe and daily work necessary for a job site with scaffolding to prevent accidents?   Actually it is the responsibility of all those involved in the project plus outside agencies responsible for worker safety and construction inspection.

The owner of the site and person responsible for letting the contract must know the people that will be employed to do the work.  How this can be accomplished is by requiring the contractor through the architect perhaps to submit past performance logs of accidents the contractor has had.  Williams - Steiger Act, 1970 1.

The architects responsibility does not end with the approval of designs and the issuance of contracts.  Architects are very familiar with the construction community.  In many cases with large projects the architect and owner will require the contractor to provide them with the name of the proposed project superintendent and project manager.  The architect is assuring himself the management staff will be adequate to do the project and has experience in this area.  By extension the architect can make it a matter of the contract the safety records of the contractor will be included with bid documents and will be part of the successful bidders award of the contract.

The engineer(s) are employed to do a number of things needed for the successful completion of the structure proposed and built.  The geological engineer, a civil engineer with an emphasis on the soil foundation,  is usually consulted as to whether or not the soil will support the type of structure that is being proposed.  His report is issued to another civil engineer who is responsible for the structural design.  There are many other engineers who are involved but this plan is for those who normally would be involved more closely with the site and the conditions found there.  The engineer should have knowledge much like the architect of the contractors history.  But if this is not the case the information should be provided to the engineer by the architect.  

The contractor,  unless he is doing the project personally,  employs a project a manager, and superintendent.  The manager provides the contractor with a work history and educational  curricula vitae prior to employment,  the superintendent provides a work history and if applicable a educational curricula vitae as well.  The contractor may know through other contacts in the industry the qualifications of the potential manager and superintendent.  What he cannot know is what their safety record is like without doing some digging into their past.

The crafts people and laborers are also either experienced or lacking in it.  Each must be judged by their own work history and safety record.

History
The contractor employing a standard contract2  uses the provisions within the contract to protect himself against financial harm , see Figure 1- in written document only not on disk.  This subsection of the general contract requirements is intended to get the general contractor off the hook in the event of an accident.  

The American Institute of Architecture contract has similar provisions and the list goes on in all directions.  

Clearly each layer has of the process recognizes the need for safety,  but does not want to be held responsible in the event of an accident.  So they try to relieve themselves even before the project is under way from any responsibility for omissions and mistakes by the people employed to do the work.

Clearly the impression given by these contract provisions and agreements between the owner and the cascading chain of authority is if something bad happens it is not my fault.

The reason we have the OSHA laws and subsequent state and local safety laws is because it was never the fault of the person who had the most to gain by shortening the job, and looking the other way when the safety was ignored or violated.  In fact we have all read of  incidents where the owner, architect and engineer have been held criminally liable for failure to observe safety regulations.  In fact some property owners here in the bay area have learned this first hand.  A landlord in the city of San Francisco had a landing constructed without a licensed contractor or any engineering. When the landing collapsed  people were hurt and one killed.  The landlord is in jail and the property  she had been making money from is no longer hers.  It was used to pay for attorneys fee’s and court costs.  Plus everything else she had is now been used to pay off partially the civil suit won against her.

Unions were formed as a result of the women and children left behind after a crafts person died or was to sick to work  as a result of a construction accident1.  Over the years the general population understood that just giving the survivors compensation was not enough.  They needed to prevent the accidents from occurring if at all possible.  

Possible yes but at what cost the owner and builders wanted to know.  It hurt their profits and as a result they were not in favor of doing anything.  Not until these same people were sued for wrongful and preventable accidents were they convinced it was in their best interests to involve themselves in safety.

The psychology had to be changed and the people at all layers had to be affected3. People at the top of the layers had to be available and appreciative of the people at the lowest echelon.  People who were most effected had to be involved in the process of planning and executing the programs.  Moreover,  they had to be appreciated for their efforts and recognized.

A separate disk is made with a number of incidences and OSHA determined responsibility for the accident.  It is interesting to note the same people seem to have a track record of repeated offenses.  The incidences do not tell if the contractors representatives were on site when one of their employees or a group of them failed to follow established guide lines established by the contractor but the results are irrefutable people were hurt and killed.  The setting scaffolding,  the reason(s) ignorance,  indifference, wrong person wrong place,  or unavoidable?  Take your pick but one thing is evident the people who have repetitive accidents are not learning from their mistakes,  nor are the doing anything about it.

 It could be these same people now in charge for the first time of their very own concerns have had bad advice and training prior to going into business for themselves.  It would be very interesting to talk and learn from them,  but their attorneys would get between them and any statement that would or could possibly make them liable or criminally negligent.  If the old school was available that is the way it was when I was growing up and if it was good enough for my dad and grand dad then it all right with me.  Bad thinking and logic but everyone who has worked in the field knows of some people who really do think like this.

Plan
OSHA has some great  pamphlets on scaffolding plus all the new regulations.  Included as an attachment is OSHA Scaffolding  - attachment one.  This can be downloaded from www.osha-slc.gov/SLTC/scaffolding/index.html.  In the sub directory are pamphlets which are quoted in the plan.  

Since OSHA has recognized that scaffolding is an area where continuing standards are necessary for the prevention of accidents and death as a result of these accidents let me take what I see as a plan maker and see if I can  make a plan which would make the use of scaffolding safer.

From the onset of contact with an architect or contractor the owner should be required to employ the use of a safety professional.  This safety professional could be an in house employee of the contractor,  the architect or a labor specified contact person.

The safety professional,  hereinafter referred to as safety coordinator, or s. c.,  would be responsible for insuring that the safety rules for scaffolding were adhered to.  But before the scaffolding was to be pit into use the s. c. would inspect and verify the scaffolding was installed correctly.  The planking was correct for usage as planking.  The planking was secured to the scaffold framing and to the next set of planking.  That ropes and pulleys were serviceable and ready for use as was necessary for the job being done.  That the safety area  around the base of the scaffolding was protected by netting which would prevent dropped or tipped of materials from falling into the work area at the base of the scaffolding.  Employees who were to work on the scaffolding would be schooled in the proper procedures while working on scaffolding by the designate of the s. c. to insure the worker knew the rights they possessed to choose to work or not work after determining if the scaffolding was safe.

The s. c. would insure the base around the scaffolding was cleaned of spoils and the ground leveled to insure a base that was level and usable for scaffolding without a lot of temporary shoring.  If this were impractical the s. c. would notify the engineer who would be required to visit the site and if called for to design a scaffold support system and scaffold system which would be safe and applicable for use for the specific job.  

The s. c. would notify in writing the compliance with scaffolding regulations,  any drawings or plans for the scaffolding would be held by the s. c. and if required a copy sent  to the interested parties.  The s. c. would hold inspections as the project continued and would note and demand correction for any discrepancies.  The s. c. would invite crafts people and others working on said scaffolding to discuss with them any concerns they might  have. 

The s. c. on a time schedule would invite all the layers of the construction to the site for safety meetings and document all those who had attended.  The s. c. would also encourage and ask the owner,  architect, and contractor to speak to the crafts people and labor about their open door policy inviting the workers to come forward with observations and concerns.

The s. c. would promote a safety program that gave awards, cash or recognition for safety tips.  Weekly safety meetings would be held with the superintendent giving the meeting and the workers signing in for the topic.  Under no circumstances would production be a part of the meeting contents.  The safety meeting would also have forms for the scaffolding indicating the last time it had been inspected and a list of applicable check off boxes.  Such as :  1.  Is the base support for the scaffolding in the same place it was when it was erected?  If not why?  Meaning was the scaffolding  moved or has it shifted?  See the, “SAFETY SCAFFOLD QUESTIONNAIRE”   The questionnaire would be used by both management and the Safety Coordinator to determine whether or not the field personnel were be given proper motivation and training in scaffold safety.  Safety meetings would be designed with specific topics and would be contemporary.  Monthly reports are issued by OSHA reporting on serious violations of safety laws.  The reports contain detailed accounts of why the contractor was fined or shut down.  See appendix A for some of these violations and what happened.4
S.  C. would immediately investigate any in jury as a result of an accident along with the reports received from the site and look for ways to prevent them from recurring.  Management would be advised of the determination and corrective measures taken. 

Safety Coordinator would submit a monthly progress report to all layers connected to the project.  The report would cite the “SAFETY SCAFFOLD QUESTIONNAIRE” and other reasons for determining whether the safety objectives were being met and adequate or better systems were in place to prevent loss do to accidents.  If a pattern was to emerge that represented a threat to safety it would be the Safety Coordinators position to alert upper management of the problem and why it was not being remedied.  If the problem were the upper management the Safety Coordinator would inform the engineer who would review and make a decision as to the position taken by the Safety Coordinator.  If the Safety Coordinator and the Engineer were in agreement the engineer would direct the part of the work dealing with the scaffolding be shut down until a remedy was found.  The details for the shut down would be issued and work from the scaffolding would not proceed until the situation was remedied.  In the event the upper management objected and demanded return to work the engineer would be required to issue a letter to both the local building officials and the local office of OSHA with details as to why the scaffolding was deemed unsafe or the conditions on the scaffolding we deemed unsafe.  Also the a copy of the letter directed to upper management with the demand to stop work until the corrective safety action was taken. 

The cost for the additional work required to investigate, verify and enforce these issues would be born by the party failing to correct the Safety Coordinators directive.  

Conclusion

Scaffold safety is not a mystery drama.  Safety on scaffolding is essential if we want to see our families at the end of the days work.  We need the cooperation and input from all layers concerned with the project being constructed.  

The necessity for a safety professional for each and every construction project is demonstrated over and over again.  The Safety Coordinator needs to be someone with experience of detail, and prevention.  One whose knowledge has been gained by experience and training.  The S. C. must be completely safety conscious and reachable.  They must be able to interact with management, owner, and field personnel.  They must show know favoritism and most of all they must constantly look for ways to improve the safety of scaffolding.

We can all agree that accidents are expensive.  We can also agree that some safety measures seem extreme - but what is the price of a life,  or the knowledge that someone will never walk again or worse?  The profit we seek should also be the profit of life.  Cooperation is the key word and a necessity if we are to have  a successful  scaffold safety program.

OSHA and other related agencies will be glad to do courtesy inspections to investigate your work site and tell you what has to be remedied and why.  They will even help you prepare a safety plan.  They will allow you to set up your own record system for safety.  They have been labeled with derogatory remarks and the people who fear them are the one'’ who are without a plan to protect their personnel.  Maybe a little on the dangerous side - or a lot.  But in any case the odds against completely doing a project without an accident when you know there are risks is tantamount to betting you will not breathe.  Eventually the omission in your safety program will cause an incident.  If the court finds you negligent with other peoples safety you will find the prevention you could have taken is a lot less then what you will pay for the damage you have done.

Every construction project should either employ,  contract with or staff it with a safety coordinator when it comes to scaffolding.  The thought of loss of life and or permanent disablement is to great a price.  

Every construction project should have within the contracts the requirements that the field personnel will be trained in the latest safety techniques regarding safety and what rights the field personnel, field management, and supervisory have in regards to scaffold safety.

The ability to stop work when the work on the safety platform are considered too dangerous.

The ability to get the people at upper layers of the project to visit and participate in the safety lectures on the subject of scaffold safety.  Also to get the Union Shop Steward to visit the job site and stay for these safety meetings.  To add input from the Union as to what they want in a safety program for people working on scaffold.

Employee suggestion boxes located at high traffic areas onto the scaffolding with paper and a pencil/pen.  No name required.

Safety on scaffolding can be improved with changes in attitude and constant monitoring of the scaffolding and the people who work on it.

The questionnaire is a tool which can be expanded or reduced depending on what the S. C. determines from answers received and the inspections by all parties.
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        SCAFFOLD SAFETY QUESTIONNAIRE_____

Contractor:





Date

Job Site Address

Name:




Signature: ______________________________

A.  General Conditions

1.  Is the scaffold on the same support pads as when it was first placed? ( has it shifted or has the leg(s) of the support structure sunk) ________________

2.  If you answered yes to 1, have you reported this to your supervisor?  If so what action was taken?_______________________________________________________________________________________________________________________
3.  Did you inspect the planking and was it all right?  ( Was the planking sound,  split,  warped ?)  ________________________________________________
4.  Bracing in place?________________________________________________
5.  Planks secured to scaffold frame work?______________________________
6.  Were ropes and other ties inspected for wear and usability?______________
7.  Was fall netting in place and protecting the immediate area around the base of the scaffolding?_________________________________________________
8.  Were rails in place at all levels?_____________________________________
9.  Was scaffolding secured to the building?______________________________
10.  Have you noticed any structural, or mechanical defect not asked in the above questions you think we should know about?___________________________
B.  Job Specific Conditions

1.  What is your position on the job site?_________________________________

2.  Do you use power tools while working on the scaffolding ?_______________

3.  What type of power tools ?_________________________________________

4.  Are you trained in the safe use of these tools ?__________________________

5.  If electrical power tools are they secured from falling?  Is there a safety cord attached?_______________________________________________________

6.  Is the electrical power supply secured to the scaffolding structure?__________

7.  Do you work alone? ______________________________________________

8.  Do you take medication for any physical or mental condition which would tend to impair your balance or impair your motor skills ?______________________

9.  Do you drink alcohol ?____________________________________________

10.  Do you have children ?____________________________________________

11.  Do you smoke or chew tobacco ?____________________________________

12.  Does your supervisor visit you more than once a day?____________________

13.  Do you know where to report an accident?____________________________

14.  Do you know where the first aid kit is?_______________________________

15.  Have you been hurt as a result of working on scaffolding in the past?  If so, please explain what happened ?_____________________________________

16.  How many hours do you work per week?_____________________________

17.  If you are a subcontractor employee does your supervisor provide safety scaffolding meetings and training ?___________________________________

C.  Supervision Specific Conditions

1.  What is your position and title ?_____________________________________

2.  How many people do you supervise ?_________________________________

3.  How often are you on site visiting the scaffolding work ?_________________

4.  If not daily who else does the inspections ?_____________________________

5.  How often do you contact the Safety Coordinator for information on scaffolding safety ?_______________________________________________

6.  Does the S. C. provide you with adequate pamphlets for training new personnel in scaffolding safety such as, “Safety Standards for Scaffolds in the Construction Industry” ?__________________________________________

7.  Do you quiz your personnel as to potential problems and how they are to respond ?______________________________________________________

8.  Have you had any accidents with scaffolding ? If so, please explain__________

      ______________________________________________________________

9.  How often do you conduct safety meetings,  or participate as a presenter of safety information ?____________________________________________

10.  Does your immediate supervisor work with you in the scaffold safety program ?_____________________________________________________________

11.  Do you know what forms are required to report a scaffold accident or discrepancy ? ___________________________________________________

12.  Has the scaffolding provider offered to train new personnel in scaffold safety and what  to look for before using the scaffolding ?_____________________

13.  Has the project engineer visited the site and reviewed the scaffolding ?______

14.  How often does the S. C. visit and inspect the scaffolding ?_______________

15.  Do you ever use the safety meetings to discuss productivity ?_____________

16.  Do you offer an open door policy to the field workers ?__________________

17.  What comments or actions not specifically mentioned above have you for the this questionnaire ?

Safety Coordinator Review by :

Recommendations and Comments:  None required if satisfied with responses.
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Introduction


In October 1999, 18-year-old Nolan Keane of St. Paul, Minnesota, was busy working on the top of the roof as usual, carrying a large piece of foam insulation.   In the next instant, however, he was dead, after falling 36 feet from an unguarded skylight and landing head first.  It is believed that the foam insulation may have caught the wind, causing Keane to fall backward through the skylight.  Only just a month ago his brother had also fallen through an unguarded skylight at the same job site.


This incident illustrates the primary hazard of roofing—falls.  Other hazards encountered in roofing include radiation from the sun, fumes or emissions from hot roofing materials and injuries resulting from the use of hand-held and power tools.  In this report, a number of common hazards associated with various roofing operations will be discussed, and some suggestions will be provided to eliminate or at the very least minimize the dangers of roofing.

Specific Hazards of Roofing

falls

Falls account for almost all serious and fatal injuries in the construction industry.  According to OSHA 1998 statistics, falls represent 71.4% of the different hazards encountered in roofing.   The OSHA 1996 statistics provide a breakdown of the various areas where falls could occur.  Falls from the roof account for 22% of the total falls to lower level. Two percent of the total falls to lower level have occurred through existing roof openings and similarly through the skylight, while 7% of the recorded fatalities occurred from the roof edge (refer to Attachment A and B).


 Obviously, the danger of falling or sliding off the edge of the roof increases with the slope of the roof.  In particular, the roofs may be slippery; people moving from sunlit areas to shaded areas have slid off the roof edge for failing to notice the morning dew that has not yet evaporated.  However, the chance of falling off from flat roofs (in which the pitch is less than 10o) should not be discounted.  On flat roofs workers may feel greater ease and confidence on moving about and consequently may not take the safety precautions seriously.  Other related accidents resulting in falling off roof edges arise from lifting equipment such as gin wheels and scaffold cranes near the edges of the roof, as there may not be adequate and secure counterweights for the equipment and edge protection for the workers, as well as from carrying large roofing sheets, which may be subjected to wind gusts and eddies, and may therefore lead to a worker being blown off a roof that has no guard rail at the edges.


Falls through fragile roofing materials are another matter.  Some roofing materials that are considered fragile include asbestos cement, which is brittle; PVC and other plastics, which may become embrittled on prolonged exposure to sun and rain; wood wool and wired glass.  Mainly the problem is that workers are fooled into thinking that the roofing material can adequately support their weight and therefore attempt to walk upon the fragile material.  The crawling boards themselves may not be strong and so pose another danger.  Also, as in the case of roof edges, workers handling large roofing sheets may get blown off by the wind and fall through the skylight (just as what happened to Nolan Keane).

health hazards 

Health hazards can be further subdivided into chemical, biological and physical hazards.  Chemical hazards, acting over a period of time and generally resulting in illnesses, originate almost entirely from the toxic substances present in the roofing materials.  Roofing tiles, for example, may contain asbestos, which are responsible for a variety of respiratory diseases.  Additionally, during hot tar roofing, the primary hazard encountered is the gas carbon monoxide (CO), while during cold tar roofing, vapors from solvents and resins pose further hazards.  


A biological hazard can be caused by breathing the dust from the droppings of viral infected birds.  Referred to as ornithosis or “pigeon fancier’s lung”, the illness is normally mild and comparable to influenza.  However, if the case is severe and left untreated, the illness may develop symptoms similar to pneumonia and may even lead to death. 


While chemical and biological hazards result in diseases, physical hazards on the other hand result in bodily injuries.  For instance, strains and sprains may develop from lifting heavy materials such as shingles, tar and gravel.  Additionally, a worker may suffer from a condition called “beat knee” or bursitis, which is caused by pressure, friction or repeated blows over a bursa in the body.  A bursa is an enclosed space that contains a fluid that lubricates two moving surfaces of the body such as the skin and bone of the knee cap.  An inflamed bursa may occur to workers who habitually have to kneel at their work.  Although improvised knee pads out of old rubber tires help in reducing the pressure on the knee, a prolonged and close contact between the skin and the rubber may cause additives contained in the rubber that may be quite toxic to enter the skin.  


Moreover, in hot roofing, there is the danger of being spattered and burned by the hot tar which is heated to 350oF-450oF, not to mention inhaling the toxic fumes given off by the hot bitumen (tar).  Another problems that roofers face is the radiation from the sun, which directly affects the skin and the eyes.  A short-term effect on the eye is conjunctivitis, which is an acute and painful inflammation but usually do not have lasting effects; however, a more serious effect is the development of cataracts.  Tumors may form on exposed areas of the skin as well.   


Injuries have also resulted from the use of hand-held and power tools, which include felt paper-laying machines, hammers, roofing knives and saws.  Specifically, there are four cases in which tools may create a hazard.  First, the tools may be scattered around roof edges and other danger points, particularly in an already crowded workspace, thus increasing the likeliness of tripping and falling.  Second, some felt paper-laying machines require the operator to pull on the machine instead of pushing on it; in doing so, the operator may not see what is behind him and may consequently fall or trip over water drains, exposed pipes and so on.  Third, equipment stored on the roof may slide off if not properly secured and can therefore hurt people working on the ground.  Lastly, hand injuries such as cuts and punctures may also occur from the use of the equipment.

Safety Measures


Falls and other hazards can be greatly minimized by following the precautionary measures listed below:


For falls, the hazardous areas on the roof are the edges and those with fragile roofing material.  The type of edge protection required depends on the slope of the roof, type of building and roof construction.  Guardrails standing 0.913 m to 1.15 m above the edge of the roof should be employed as well as a toe board (or the upstand of an existing roof edge).  The toe board should be incorporated at a height of 153 mm above the roof level or more so that the maximum gap between the top of the toe board or the upstand and the guardrail is 762 mm.  The guardrail and the toe board must certainly be strong and secure enough to withstand the impact from a worker running or sliding off the roof. 


For flat roofs strong enough to be walked on, such as those made of reinforced concrete beams, pre-cast concrete counterweights may be used as a portable type of edge protection (see fig. 1).  For roofs with a strong upstand, the guardrail may be connected to the upstand by short vertical scaffold poles.  For one-story buildings with roof edges no higher than 5 m from the ground level, scaffolding erected from the ground may be used to support the guard rail and toe board with proper base and sole plates and bracing (see fig. 2).  For multi-story buildings with enough window openings on the top story, it may be possible to construct a guardrail and toe board by cantilevering or trussing scaffold tubes from the top story.  In addition, brackets may also be used to support guardrails and toe boards from the columns or edge beams of framed buildings or from floor slabs (see fig. 3).  If, however, a guardrail and toe board cannot always be maintained in a fixed position, a worker who has to be near the edges, in particular to help move a load of equipment or materials, must use suitably anchored safety harness or belt.  Furthermore, care should be taken to ensure that no excessive local loads are imposed by the material on the structure.  In any case, edge protection should no be attached to gutters, fascia or soffit boards which would not be sufficiently strong to withstand the impact of a man’s body hitting the guard rail.


Around fragile roof areas, measures should also be taken to prevent the possibility of falling. Fragile roof areas and roof openings must be protected by barriers or strong covers, which must be securely fixed and have a warning of the hazard posted.  On roofs with moderate slopes (i.e. those with a pitch of 30o to 50o) and fragile roof covering, it is suggested that at least two roof ladders or crawling boards should be used when moving a ladder to a new position, so that the worker can support himself on the other ladder.  Certainly, the roof ladders and crawling boards must be strong enough to hold up the workers between the rafters and other supports for the roof coverings, and must also be secured enough to prevent translational movement. Top anchorage of the roof ladders and crawling boards must not depend on the roof capping, rather, on the opposite slope by a specially made ridge iron.  For roofs with steep slope (i.e. those with a pitch greater than 50o), safety harnesses and special working platforms or “cripples” should be used.  Likewise, it may be necessary to construct special platforms for curved roofs and roofs with odd shapes.  In some cases, an aerial platform that is mounted on a vehicle with a hydraulically-operated boom may be used; however, before this method is utilized, there are certain things that need to be considered: 1) whether there is adequate unimpeded access, 2) whether there is a solid base for the platform vehicle, and 3) whether all parts of the roof to be worked on are within the safe range of the boom.  In addition, there is also the OSHA requirement that a catch platform complete with a standard guardrail, midrail and toe board shall be installed below the working area of roofs more than 16 feet from the ground to eaves, if the slope is greater than 4 inches in 12 inches and there is no parapet. However, if workers have safety belts attached to a lifeline, the catch platform can be omitted.


The installation of nets should also be considered.  In addition to significantly reducing the number of accidental falls, a higher level of productivity could also be achieved due to the greater freedom of movement, and also remove the necessity for staging.  However, the net must neither be too strong and stiff, or the person could be injured from the impact on the net, nor must it be too soft and flexible, or the net could break or deflect to a large extent, causing the person to strike objects below. OSHA requirement regarding safety nets is as follows:


Safety nets shall be provided when workplaces are more than 25 feet above the 
ground or water surfaces, or other surfaces where the use of ladders, scaffolds, 
catch platforms, temporary floors, safety lines or safety belts is impractical.


In the event of adverse weather conditions, e.g., ice, snow, rain and wind, it may be necessary to suspend the work.  Even in fairly moderate winds, the handling of large roofing sheets can be rather dangerous.  The sheets should also be firmly lashed down so that they cannot be blown away.


Furthermore, in the case of the bird droppings, workers exposed to such things are advised to wear dust masks.  Washing hands, face and contaminated clothing thoroughly after work is also recommended.


For UV radiation, wearing eye protection such as sunglasses is advisable.  To protect the skin, use skin creams containing UV absorbents or wear suitable clothing.


For “beat knee”, leather knee pads are probably safer, but knee pads manufactured completely from sterile and nontoxic materials are even safer.  Workers also need to change and clean their trousers and wash their legs frequently. 


Personal protective clothing and equipment include spectacles (glasses) or goggles for eye protection, face masks and hoods for protection of the respiratory system, safety helmets and hard hats for head protection, gloves for hand protection and safety boots for foot protection and safety belts and harnesses for body protection.


  Eye protection is needed for protection against flying particles, from high concentrations of dust, from toxic and irritating gases and chemicals, and also from the harmful rays of the sun.  Face masks are used to minimize the inhalation of airborne particles especially that of asbestos.  Hard hats and safety helmets primarily protect a person from falling objects.  It is certainly important that the helmet does not fall off when a person bends over, or be blown off by the wind, and also must adequately protect the head, neck, ears and forehead of the person during the winter.   Gloves, available in leather, rubber, PVC and other plastics, offer protection against the cold, abrasions and chemicals.  Safety footwear, meanwhile, commonly has an built-in steel toe protector that prevents injuries to all toes except the little toe from falling objects. Safety harnesses and belts aid in reducing the risk of falling; obviously, they must be attached only to structures that are strong enough to support the person in the event of a fall.


Finally, there must be a greater awareness of the hazards present in the construction industry. For instance, when working with chemicals, workers tend to underestimate the danger from vapors and fumes, particularly the potential dangers associated with using products that are carcinogenic. On the other hand, workers tend to receive little or no information at all on safety hazards.  As an example, four-fifths of the construction workers surveyed in 1983 stated that they received no information on the health hazards of asbestos.  Clearly, there is a need for programs that provide job and safety training.
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Safety has always been thought of a balancing act between the accomplishment of a project versus losing the capability to do something in the process. It is a compromise of acceptable actions with a small amount of risk, and in the construction industry, where a wide variety of hazards are involved, worsened by field conditions and incomplete structures that lack safety features, it is a great challenge. According to the Bureau of Labor Statistics (BLS), the injury/illness rate of 14.3 per 100 full-time workers makes construction America's most hazardous industry. The all-industry rate is less than 8.5 (CoVan 42). For employers it is difficult to adhere to safe work practices, mostly because of the high turnover of workers coming from large labor pools with varying degrees of knowledge, training, and experience.



One of the activities that is part of this industry and has an especially high incidence rate is demolition. It is an activity in which the construction process is reversed, that is, the building or parts of the structure are disassembled and removed. The jobs vary from interior selective demolition for renovation to complete multi-story, multi-structure complexes. The methods to accomplish this are manual demolition, mechanical demolition, and implosion (demolition with explosives), which are all highly hazardous.


These are some of the reasons why OSHA (Occupational Safety and Health Administration) was created in 1970. Its main purpose is to help employers recognize the dangers at their worksites and correct them, and enforce their regulations, even if it means penalizing or fining the companies at fault. Today, federal OSHA and State OSHA have a combined staff of approximately 5,000 and a budget of $350 million. Every year, inspectors conduct fair, but firm site inspections nationwide, offering assistance in developing high standards of safety and health programs for the workers. In the fiscal year 1997, over 21,000 free consultations visits were conducted; although nowadays the amount and quality of enforcement of OSHA standards depends upon a great many things, including budget set by Congress and proposals by the executive branch. Unfortunately, OSHA, like many other agencies, has been forced to reduce its size, and when compared today to the Environmental Protection Agency, it is 16 times smaller (CoVan 119).


A factor that makes demolition more dangerous than other activities is that it usually takes place in inhabited areas; therefore one must work within the confines of occupied and operating neighbor businesses, contain the construction debris within the site, and cautiously maneuver the equipment to avoid damage to adjacent buildings.


Safe demolition can be accomplished if OSHA regulations, Standards-29 CFR section 1926 (attached), are carefully followed. Also, personal protective equipment (PPE)should be worn. Some examples that pertain to demolition are as follows:

1. Head protection (hard hats)

2. Eye protection (safety glasses, goggles)

3. Face protection (face shields)

4. Ear protection (ear plugs)

5. respiratory protection (respirators)

6. Arm protection (sleeves)

7. Hand protection (gloves)

8. Finger protection (cots)

9. Leg protection (chaps)

10. Ankle protection (boots)

11. Foot protection (metatarsal shields)

12. Toe protection (safety toe shoes)

13. Body protection (suit ensembles, coveralls)


In a survey analysis of 139,00 OSHA-200 forms (employers accident reports), it was found that only one in four injured workers were wearing PPE at the time of injury, indicating that as much as 37% of these injuries could have been prevented by adherence to the regulations (CoVan 122).


A major risk in demolition is getting hit by the heavy machinery used, which can weigh anywhere between 14,000 lb to 160,000 lb, or by slabs of concrete being removed from the building that can twist out of control, or by falling material; therefore, the demolition perimeter must be cleared to absolutely guarantee safety of all residents and personnel, normally 500ft to 1000ft around the structure. There are actually two parameters, the Primary Exclusion Zone and the Secondary Exclusion Zone. The Primary Zone allows the passage of essential personnel that are directly related to the operations; no vehicles or pedestrians are allowed in this area. The Secondary Zone allos regular every-day passage of vehicles and pedestrians, but it is monitored by police and security personnel to enforce these safety perimeters. 


Just as there have been many fatalities in demolition, there have been many successes as well; for example, the largest building ever imploded with no accidents, The Sears Merchandise Warehouse, a 2,720,00 square feet building in Philadelphia, Pennsylvania. Another success, a 20-year old 22-story reinforced concrete high rise in Vancouver, or the tallest structure in North America, a 72-story smokestack, or the Seattle 720-ft diameter Kingdome Stadium brought down in a mere 16.8 seconds (Daniels 12), and the list goes on and on.


So, how are these successes obtained? If you ask the engineers at Engineered Demolition, Inc. they'll respond that planning a successful drop is quite complicated. Yes, planning plays a major role in safe demolition. The original drawings of the structure are thoroughly studied, then the shape and composition of every column is analyzed and tested, and at least one test "shot" will be fired to verify the calculations.


The nature of explosives has dramatically changed over the decades; when a structural steel building is imploded, you view the work of a explosive called "Linear Shaped Charge", where the steel is actually severed, and not "blown apart". The dynamite and detonating cord has to be placed  with great precision to be effective. The basic idea is to weaken the columns on one side of the building's lower floors, starting at the bottom and working upward over a period of about ten seconds. Each charge will cut through the concrete of a column and the weight of the structure will start the collapse.


Part of the art of implosion demolition involves slowing the event down in many small, calculated blasts instead of one huge explosion. That is accomplished with time-delay blasting caps that will initiate the dynamite and detonating cord. The explosives will shatter the concrete around the reinforcing rods, and since concrete provides nearly all the strength of the column, that part of the building quickly begins to fall. When enough columns are shattered, then the entire building collapses. The difficult part is knowing which part of the building to take out each moment, or each second. Errors in this kind of calculations can be fatal, especially if the structure comes down where it isn't supposed to.

Explosives come in all sorts of form: gels, granules, powder, cord, liquid, plastics, and stick dynamite. Dynamite is a mixture of nitroglycerin, a liquid and a binder. It was the first practical explosive, and is widely used in demolition because it makes the blasting safer and more efficient. It is sold in sticks, 1.25in*8in, and is rather insensitive and difficult to initiate. It won't detonate unless 'initiated' with a priming charge, normally a blasting cap. While some blasting is still done with time fuse and suitable nonelectric caps, virtually all demolition blasting today uses only electrical caps, fired by wire from a remote location. Only qualified blasters having a working knowledge of State and local laws pertaining to explosives, are allowed to handle them. they usually wire 100 charges into a big firing circuit and fire them all at the same instant with a single push of a button. Timed detonating caps allow them to press the same button and stagger single explosions by 10 seconds or more. That's possible because blasting caps are now available with built-in and extremely accurate tiny fuses that permit these delays.


For tall buildings, the charges on the lowest floors and in the basement fire first, chopping the base from under part of the building and leaving part intact to act as a kind of hinge. The weight of the structure will begin to pull the building down in a controlled direction. The remaining charges fire at preset intervals of about 1 second, fracturing the structure's internal supports, weakening it from the inside out. Then, as it falls, the structure's own weight tears it apart, leaving nothing but a pile of pulverized concrete and reinforcing rod.


For a 'test shot', a column, usually in the basement is used. Based on a core sample and information about the material, locations will be marked for placement of explosives. The drill crew bore 4 holes to specification, each deep enough to fit four sticks of dynamite. After the holes are loaded and fired, the blasters reenter the structure to inspect the damage. If the column isn't completely shattered with only the rebar intact, then more explosives are required.


Once the planning is finished, then another important part of the demolition takes place: the preparation.


To finish off the bore hole, an application is inserted releasing a bit of foam, which quickly expands, and then hardens, forming a seal that will concentrate the force of the explosion. Without it, the charge would squirt some of its energy out the hole, drastically reducing the force of the explosion. The dynamite sticks are prepared by poking a hole in them with a sharp tool, then a blasting cap, which is a bright aluminum tube with a long pair of wires attached, is placed into the hole. The wires are extended, and then a pair of half-hitches are tied around the stick, then inserted in the bore hole. Using a wooden tamping rod, the stick is pushed into position at the bottom of the hole. Two other sticks follow the first, and the exposed ends of the wires are twisted together as a safety measure until the firing circuit is connected later. It takes about 200 lb. of dynamite for a twenty-five story building plus a couple of miles of detonating cord. Dynamite sticks are inexpensive, about $1.00 per stick, so the cost of the material is not a factor.


Once all the charges are loaded, the wires are spliced together into a big electrical circuit, and the columns are wrapped with a special fabric used in construction to keep the debris from flying.


From a specified distance, a button that connects to the firing circuit is pressed, sending voltage to all the electrical blasting caps in all the holes, in all the columns throughout the structure. The charges fire instantaneously, with a loud noise as puffs of dust squirt from under the fabric and chain link fencing, and a rumble with the magnitude of a 2.3 earthquake is felt. After a few seconds, if the demolition is successful, no chunks of concrete will fly through the sky, nor dramatic eruptions of material will happen; instead, the structure will slowly slide toward the ground and tear itself apart progressively, consuming its own potential energy rather than transmitting it.


This is how a well planned and prepared implosion will happen, when all measures are taken to prevent accidents, when all regulations are followed by workers. 
On the other hand, this is not always the case. There are many unskilled laborers in the construction business doing jobs that they are not properly trained for, putting themselves, as well as other workers, at risk. Sometimes employers are not aware of it, but at other times they are, and still, in order to finish a project and to make a profit, they allow it to happen.


According to OSHA, the workplace fatalities in construction for the years 1978-1991 are as follows:

Year

Fatalities

Incidence rates

Relative errors

6/

2/


1/


3/4/

78

925


8/


8/


79

960


8/


8/

80

839


8/


9




81

800


29.2


10

82

720


28.7


16

83

670


26.3


13

84

660


22.8


12

85

980


30.8


9

86

670


22.3


14

87

820


24.3


13

88

850


24.3


11

89

780


22.4


10

90

700


20.6


12

91   

500


16.6


17


Although there has been a decrease in the number of fatalities since 1978, there are still a lot of hazards to be recognized, evaluated, and enforced. No employee shall be expected to work in a hazardous environment, and no employers shall be able to provide unsafe worksites.
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