The construction safety for employees is not only directly effective to their health but also indirectly effect to all employers and the Construction Company.  As you know, accidence during construction may not only cause the delay of the whole project, but also cost the Construction Company on the hospital for injury employees and of course a whole lot more for penalties fee if any safety violations are found.  Therefore, it is very important and necessary for the company and all employees to learn and practice the standard safety for construction from the Occupational Safety and Health Administration (OSHA).  Since, one of the top categories of fatalities in the construction industry is Excavation cave-ins, the OSHA has issued its first Excavation and Trenching Standard in 1971 to protect workers from excavation hazards.  However, excavation-related accidents resulting in injuries and fatalities continue to occur.  Therefore, in 1995 the OSHA has updated the existing standard to simplify many of the existing provisions, add and clarify definitions, and give employers added flexibility in providing protection for employees.


Planning ahead for safety not only reduces injuries and facilities for employees, but also can save a lot of time and money for the construction industry for not being slow down the operation.  Therefore, it is a good idea for contractors to develop safety checklists before preparing a bid, to make certain there is adequate information about the job site and all needed items are on hand.  According to the OSHA standard, before preparing a bid, these specific site conditions should be taken into account: traffic, nearness of structures and their conditions, soil, surface and ground water, the water table, overhead and underground utilities, and finally the weather.  These conditions can be determined by job site studies observations, test borings for soil type or conditions, and consultation with local officials and utility companies.  It is very important to ask the utility companies where the exact location of the underground installations before any excavation actually begins.  On the other hand, if the utility cannot response within 24 hours, the contractor may proceed with caution when they cannot find the exact location of the utility installation.  Otherwise, all workers must use safe and acceptable means to find the exact location of underground installations.  If underground installations are exposed, OSHA regulations also require that they be removed, protected or properly supported.


When all the necessary specific information about the job site is assembled, the contractor is ready to determine the amount, kind, and cost of the safety equipment needed.  A careful inventory of the safety items on hand should be made before deciding what additional safety material must be acquired.  Finally, OSHA has emphasized “no matter how many trenching, shoring and backfilling jobs have been done in the past, each job should be approached with the utmost care and preparation. 


Another important factor for the contractor is to establish and maintain a safety and health program for the work site that provides adequate systematic policies, procedures, and practices to protect employees, and allow them to recognize job-related safety and health hazards before starting the job.  In order to help contractors develop an effective safety and health program, OSHA has issued recommended guidelines for the effective management and protection of worker safety and health in 1989.  However, to be sure safety policies are implemented effectively, there must be cooperation among supervisors, employee groups, including unions, and individual employees.  In other words, each supervisor must understand the degree of responsibility and authority he or she holds in a particular area.  Moreover, it is very important for employers to provide employees all necessary personal protective equipment before beginning work such as hardhats, hearing protection, eye and face protection, fall protection, and feet protection etc… However, no employee should operate a piece of equipment without first being properly trained to handle it and fully alerted to its potential hazards.  In addition, it is also important to incorporate procedures for fast notification and investigation of accidents in the training and in the site safety and health program.


Since underground evaluation may decrease the potential for hazards, OSHA has required that a competent person inspect, on a daily basis, excavations and the adjacent areas for possible cave-ins, failures of protective systems and equipment, hazardous atmosphere, or other hazardous conditions.  Furthermore, if there are any factor that may increase the potential for hazards such as heavy rain, man-made events like blasting, inspections are also required.


Safety official who makes recommendations to improve the implementation of the safety plan should have full-time on the larger and more complex operations, and may have part-time on the smaller operations.  A part-time safety official will be a supervisor.  These supervisors are representatives for the contractor.  During excavation they should conduct inspections, investigate accidents, and anticipate hazards.  Moreover, they must ensure that all employees receive on-the-job safety and health training.  Because of this reason, OSHA has strongly recommended that all supervisors should review and strengthen overall safety and health precaution to guard against all potential hazards, get the necessary worker cooperation in safety matters, and last but not least they should make frequent reports to the contractor.  


Cave-in is a major fatality during excavation; therefore, protective support systems are very important and must be required by OSHA.  There are several different support systems that can protect employees from potential cave-ins.  These can be done by sloping or beaching the sides of the excavation, by supporting the sides of the excavation, or by placing a shield between the side of the excavation and the work area.


According to OSHA standard, to protecting against cave-ins, there are four for sloping and four for shoring, including the use of shields to require for designing protection systems.


As observe from research, there are different requirements for slopping for different soil type.  In solid rock, shale, or cemented sand and gravel, excavation can be done with 90 degree directly from the ground surface.  In compacted angular gravel, the required slope is ½:1, which is about 63.5 degree.  In average soils, the recommended slope is 1:1 or 45 degree.  In compacted sharp sand, the slope will be 1½:1 or about 34 degree.  Finally, in well-rounded loose sand, the required slope is 2:1 or about 26.5 degree.


 Another method for protection support system is shoring.  In fact, vertical shoring consists of (1) sheeting to resist lateral pressures of soil and water, (2) horizontal shoring braces to resist compression forces, (3) horizontal stringers to connect or reinforce sheeting, and (4) cleats to distribute bracing forces between sheeting and stringers.  The typical shoring arrangement may be simplified by hydraulic shoring devices, which expand under hydraulic pressure, capable of high compressive loads.


Besides the two methods above, using tabulated data is the third method, which can be applied for both sloping and shoring.  These data must be in writing and must include sufficient explanatory information to enable the user to make a selection, including the criteria for determining the selection and the limits on the use of the data.  Also these data must be approved by a registered professional engineer and at least one copy of the information must be kept at the worksite during construction of the protective system. 


  Another approach support system method is to use the trench box or shield protection that is either designed or approved by a registered professional engineer or is based on tabulated data prepared or approved by a registered professional engineer.  Timber, aluminum, or other suitable materials may also be used.  However, OSHA standard permit the use of a trench shield as long as the protection it provides is equal to or greater than the protection that would be provided by the appropriate shoring system.


Of course there are some exceptions that the standard does not require the installation and use of a protective system.  The first case is when an excavation is made entirely in stable rock or second case is when an excavation is less than 5 feet deep, and a competent person has examined the ground and found no indication of a potential cave-in. 


For safety precautions, the OSHA standard prohibits excavation below the level of the base or footing of any foundation retaining wall unless:  (1) a support system such as underpinning is provided, (2) the excavation is in stable rock, or (3) a registered professional engineer determines that the structure is sufficiently removed from the excavation and that excavation will not pose a hazard to employees.  For excavations under sidewalks and pavements, the standard also requires an appropriately designed support system or another effective method is used.


For installation protective systems, all employees must follow the standard procedures.  To installs support systems, employees must securely connect members of support systems, safely install support systems, never overload members of support systems, and install other structural members to carry loads imposed on the support system when temporary removal of individual members is necessary.


In addition, for excavation of 2 feet or less below the bottom of the members of a support or shield system of a trench, the standard also require that the system should be designed to resist the forces calculated for the full depth of the trench, and there should be no indication, while the trench is open, of a possible cave-in below the bottom of the support system.  Also, the installation of support systems must be closely coordinated with the excavation of trenches.


For removal protective system, the excavation should be backfilled.  After the excavation has been cleared, workers should slowly remove the protective system from the bottom up.  It is very important to release members slowly and very carefully.


Defective and damaged materials and equipment can result in failure of a protective system and thus it is very important to the health and safety of all employees who work under excavations and trenches.  Therefore, the employer should be responsible for all the safe condition of materials and equipment used for protective systems. 


According to the OSHA, there are three very important observations that employer must ensure to avoid any possible failure of a protective system.  First of all the employer must ensure that material and equipment are free from damage or defects.  Second, all manufactured materials and equipment must be used and maintained in a manner consistent with the recommendations of the manufacturer and in a way that will prevent employee exposure to hazards.  Last, while operation, a competent person must examine and determine if all damaged materials and equipment are suitable for continued use.  These materials cannot be returned to service without the evaluation and approval of a registered professional engineer.


Besides preventing materials and equipment from defective and damaged during operation,  there are some certain requirements from OSHA that all employers must follow to prevent falling equipment.  To protect all employees from these hazards including exposure to falls, falling loads, and mobile equipment, the employer must take the following precautions:


“Keep materials or equipment that might fall or roll into an excavation at least 2 feet (.61 meters) from the edge of excavations, or have retaining devices, or both.


Provide warning systems such as mobile equipment, barricades, hand or mechanical signals, or stop logs, to alert operators of the edge of an excavation.  If possible, keep the grade away from the excavation.


Provide scaling to remove loose rock or soil or install protective barricades and other equivalent protection to protect employees against falling rock, soil, or materials. 


Prohibit employees from working on faces of sloped or benched excavations at levels above other employees unless employees at lower levels are adequately protected from the hazard of falling, rolling, or sliding material or equipment.


Prohibit employees  under loads that are handled by lifting or digging equipment.  To avoid being struck by any spillage or falling materials, require employees to stand away from vehicles being loaded or unloaded.  If cabs of vehicles provide adequate protection from falling loads during loading and unloading operations, the operators may remain in them.”


	Water accumulation is also very important during excavation.  Therefore, employees are prohibited from working in excavations where water has accumulated or is accumulation unless adequate protection has been taken.  A competent person must always ensure proper use of water removal equipment if it is used to control or prevent water from accumulation.


	To prevent surface water form entering an excavation and to provide adequate drainage of the area adjacent to the excavation, the OSHA standards also require all diversion ditches, dikes, or other suitable means should be used.


	Besides water accumulation, hazardous atmospheres are very concerned.  Before an employee enters the excavation, a competent person must test excavations greater than 4 feet (1.2 meters) in depth as well as ones where oxygen deficiency or a hazardous atmosphere exists or could reasonably be expected to exist.  Controls such as proper respiratory protection or ventilation must be provided if any hazardous conditions exits.  For controls that are used to reduce atmospheric contaminants to acceptable levels must be tested regularly.


	All emergency rescue equipment must be provided and readily available for employees wherever adverse atmospheric conditions may exist or develop in an excavation.


	When an employee enters bell-bottom pier holes and similar deep and confined footing excavations, the employee must wear a harness with a lifeline.  It is very important for the lifeline to be securely attached to the harness and separate from any line used to handle materials.  An observer must be present to ensure that the lifeline is working properly and to maintain communication with the employee whom is working in the excavation with the lifeline on.  


	Under any circumstances, the employer must provide safe access and egress to all excavations.  According to OSHA regulations, when employees are required to in trench excavations 4-feet deep (1.22 meters) or more, adequate means of exit, such as ladders, steps, ramps or other safe means of egress, must be provided and be within 25 feet (7.62 meters) of lateral travel.  Structural ramps must be designed by a competent person if used for employee access or egress, or a competent person qualified in structural design if used by vehicles.  Also, structural members used from ramps or runways must be uniform in thickness and joined in a manner to prevent tripping or displacement.  


	Besides all of the dangerous condition inside the excavation, communication between employers and their employees is also very important.  The OSHA standard also requires that employers must give all necessary information to employees about the identities, properties, characteristics, and hazards of chemicals they use and the protective measures they can take to prevent adverse effects. The standard covers both physical hazards and health hazards.  In other words,  all employees should have thorough medical checkups.  Furthermore, excavations, trenches, tunnels, and foundations are not places for workers who have dizzy spells from high blood pressure, chest pains from exertion, or double vision.  Operators of excavation equipment should definitely not be abusing drugs or alcohol.


	Under the provision of the Access to Medical and Exposure Records standard, employees, their designated representatives, and OSHA are permitted direct access to employer-maintained exposure and medical records.  This access is designed to yield both direct and indirect improvements in the detection, and prevention of occupational disease.  Also, access to these records will assist employees in the management of their own safety and health.  


	All information that related to employees’ health is very important to employers; therefore, each employer must preserve and maintain accurate medical and exposure records for each employee.  According to the OSHA standard, exposure records should be kept for 30 years and medical records should be kept for at least the duration of employment plus 30 years.  Background data for exposure records such as laboratory reports and work sheets need be dept only for 1 year.   Records of employees who have worked for less than 1 year need not be retained after employment, but the employer must provide these records to the employee upon termination of employment. 


	The employer must inform each employee of  the existence, location, and availability of these records.  In addition, the employer must notify employees of their right to access of their records at least 3 months before the employer plans to stop doing business.  At the same time, the employer also must inform the National Institute for Occupational Safety and Health.


	In conclusion, after doing a lot of research about safety excavation I can approach that excavation is extremely dangerous if anyone or anything have not followed the Occupational Safety and Health Administration (OSHA) standard.  In other words, trenching and excavation  work presents serious risk to all workers involved.  In fact, the greatest risk, and one of primary concern, is that of a cave-in.  Furthermore, when cave-in accidents occur, they are much more likely to result in worker fatalities than other excavation-related accidents.  Strict compliance, however, with all sections of the standard will prevent or greatly reduce the risk of cave-ins as well as other excavation-related accidents.
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