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CONCRETE OPERATIONS

Introduction

Recognizing health and safety hazards is the most important element in preventing

injury and death.  The precaution implemented to prevent or reduce the hazard is vital .
The current direction in concrete construction related injuries is decre asing. This
movementis due to increased awareness of the potential risks surrounding jobsites.

The concrete industry boasts one of the lower jobsite injury rates, althoug h it is not

necessarily the concrete that presents the greatest risk.

An understanding of the potential risks of concrete construction and proper training is
necessary for limiting the number of concrete construction related injuries.

Every worker in con crete construction must be aware of safety. Any worker can call a
halt to operations if co  nditions look unsafe. T  he ultimate safety of a construction project
is the responsibility of everyone associated with the project.
C Owners are responsible for impleme nting a safety program and providing safety
equipment.
C Managers are responsible for conducting safety training, planning jobs according to
the safety program, and ensuring employees ar e adhering to safety standards.

C Superintendents and foremen must enforce the safety regulations and be prepared to
halt unsafe actions.

C Workers must utilize safety training by recognizing hazards, wearing and using safety
equipment, policing fellow workers, a nd reporting unsafe conditions.

Material Hazards

Cement comprises 7 -15% of total concrete volume. As an alkaline material, wet cement
is caustic, and can cause severe chemical burns to exposed skin and eyes.

Working with fresh concret e presents an obvious risk. It is important to always wear
water -proof gloves, along -sleeved shirt, full -length trousers, and proper eye protection.

When you ha ve to stand in wet concrete, wear water -proof boots that are high enough to
keep concrete from flowing into the boots .

Wash wet concrete, mortar, cement, or cement mixtures from your skin immediately.
Flush eyes with clean water immediately after contact.

Indirect contact through clothing can be as serious as direct contact, so promptly rinse

out wet concrete, mortar, cement or ceme nt mixtures from clothing.
Always seek immediate med ical attention if you have persistent or severe discomfort.
95% of cement pa rticles are smaller than 45 pum (micrometer) . Tobacco smoke is

approximately 3 um ). The caustic nature of cement creates a danger from inhalation .

Workers opening bags or sacks of ¢ ement and cement products should always wear a
dust mask in addition to their regular safety attire.

Machinery

Early -entry saws, concrete/masonry saws, cut -off saws, and power trowels pose a threat
to appendages when  used improperly.

Any sustained or sudd en noise above 85 decibels emanating from machinery can be
damaging to the ear.

Hydraulic jacks used in shoring, compressed air and hydraulic concrete pumps, belt

conveyors, welding equipment, post -tensioning jacks, demolition devices, and other
equipment also create potential hazards on a concrete construction site.

Tools

Sharp -edged trowels, hammers, chisels, utility knives, etc. can be dangerous when used

carelessly or incorrectly.
Long -handled bullfloats, when u  sed near utility wires, can be dangerous .
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Height

The number one leading cause of construction related injuries and fatalities is attributed
to falls from height. Sources of height associated with concrete construction include but
are not limited to scaffolding, ladders, bucket -trucks, catwalks, elevated or wall forms,

and elevated floors. Owners, managers, contractors, and laborers should be aware of
specific height sources on a project as they are virtually unavoidable in construction.
Construction Practices

Certain practices associated with co ncrete construction contribute to risks. The use of
cranes for lifting and placing concrete buckets, for tilt -up concrete panels, and for lifting
precast members present hazards to the finishers and erectors.

Concrete pumping, hydro  -demolition, or shotcre teing operations where high pressures
are generated in hoses prompt safety concerns for the nozzlemen.

Reinforcement construction can demand heavy materials, protruding steel, oxyacetylene

torches or welding equipment, and height sources, each of which in troduces a safety
hazard either singularly or in any combination.
Post-tensioning operations impart stresses nearly equal to the vyield str ength of

prestressing tendons which can be 250,000 psi. Su ch forces are dangerous to jack
operators or on  looking per sonnel. Precast plants with heavy table forms, consolidation
equipment, and curing rooms must follow safety procedures.

Jobsite Conditions

Cramped, confined projects or sections of a project , affect operations and safety.
Locations exposed to traffic, uti lity wires, excavations, or hazardous materials can
produce unsafe conditions. Even weather (ie: snow, ice, rain, standing water, heat) can

result directly in injury or combine with another risk to inflict injury to workers.

Prevention

When potential hazar ds are considered and combined with preventive measures, the
occurrence of work -related injuries and death can be significantly reduced.

Personal Protection

Hardhats and hearing protection are always necessary on a construction site when
overhead hazards and loud or sustained noise is present. When working with cement,
sand, or any other fine material, the use of a respirator is necessary.

Equipment Protection

All equipment should be properly maintained and equipped with manufacturer
recommended safety dev ices. Disabling or removing safety devices is dangerous and
should be avoided.

All unsafe or inoperable equipment should be marked as such to prevent further use of

the equipment.

All workers should be trained and tested by the manager or superintendent b efore
operating any equipment (from drills to backhoes). Knowledge of the hazards associated

with specific equipment is the first line of defense against injury.

Jobsite Protection

Although anyone may recognize a safety hazard, it is the responsibility of the manager
to provide a safe  jobsite for workers. T he manager or superintendent should ensure that
potential hazards at the project site are identified and corrected or, at minimum, made

known to employees.
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CONCRETE OPERATIONS

Vehicles operating within jobsite:

Employ ees engaged in site clearing shall be protected from hazards of irritant and toxic

plants, dusts, and any hazardous materials. Employees should be suitably instructed in

the first aid treatment available.

General requirements: All vehicles shall have a se rvice brake system, an emergency

brake system, and a parking brake system. These systems may use common

components, and shall be maintained in operable condition.

C Whenever visibility conditions warrant additional light, all vehicles, or combinations of
vehicles, in use shall be equipped with at least two headlights and two taillights in
operable condition.

C All vehicles, or combination of vehicles, shall have brake lights in operable condition
regardless of light conditions.

C All vehicles shall be equipped wi th an adequate audible warning device at the
operator's station and in an operable condition.

No employer shall use any motor vehicle equipment having an obstructed view

to the rear unless:

C The vehicle has a reverse signal alarm audible above the surroundi ng noise level or:

C The vehicle is backed up only when an observer signals that it is safe to do so.

C All vehicles with cabs shall be equipped with windshields and powered wipers.
Cracked and broken glass shall be replaced. Vehicles operating in areas or und er
conditions that cause fogging or frosting of the windshields shall be equipped with
operable defogging or defrosting devices.

C All haulage vehicles, whose pay load is loaded by means of cranes, power shovels,
loaders, or similar equipment, shall have a ¢ ab shield and/or canopy adequate to
protect the operator from shifting or falling materials.

C Tools and material shall be secured to prevent movement when transported in the
same compartment with employees.

C Vehicles used to transport employees shall have se ats firmly secured and adequate
for the number of employees to be carried.

C Seat belts and anchorages meeting the requirements of 49 CFR Part 571 (Department
of Transportation, Federal Motor Vehicle Safety Standards) shall be installed in all
motor vehicles

C Trucks with dump bodies shall be equipped with positive means of support,
permanently attached, and capable of being locked in position to prevent accidental
lowering of the body while maintenance or inspection work is being done.

C Operating levers contro lling hoisting or dumping devices on haulage bodies shall be
equipped with a latch or other device which will prevent accidental starting or tripping
of the mechanism.

C Trip handles for tailgates of dump trucks shall be so arranged that, in dumping, the
ope rator will be in the clear.

C All rubber -tired motor vehicle equipment manufactured on or after May 1, 1972, shall
be equipped with fenders. All rubber -tired motor vehicle equipment manufactured
before May 1, 1972, shall be equipped with fenders not later th an May 1, 1973.

C Mud flaps may be used in lieu of fenders whenever motor vehicle equipment is not
designed for fenders.

C All vehicles in use shall be checked at the beginning of each shift to assure that the
following parts, equipment, and accessories are in safe operating condition and free
of apparent damage that could cause failure while in use:

C Service brakes, including trailer brake connections; parking system (hand brake);
emergency stopping system (brakes); tires; horn; steering mechanism; coupling
devices; seat belts; operating controls; and safety devices. All defects shall be
corrected before the vehicle is placed in service.
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C These requirements also apply to equipment such as lights, reflectors, windshield

wipers, defrosters, fire extinguishers, et c., where such equipment is necessary.
Earthmoving equipment
These rules apply to the following types of earthmoving equipment: scrapers,
loaders, crawler or wheel tractors, bulldozers, off -highway trucks, graders, industrial

tractors, and similar equipmen t. The promulgation of specific rules for compactors and

rubber -tired "skid -steer" equipment is reserved pending consideration of standards

currently being developed.

Seat belts: Seat belts shall be provided on all equipment and shall meet the

requirement s of the Society of Automotive Engineers, Seat Belts for Construction

Equipment.

C Seat belts need not be provided for equipment which is designed only for standup
operation.

C Seat belts need not be provided for equipment which does not have roll -over
protec tive structure (ROPS) or adequate canopy protection.

Access roadways and grades: No employer shall move or cause to be moved

construction equipment or vehicles upon any access roadway or grade unless the access

roadway or grade is constructed and maintain ed to accommodate safely the movement

of the equipment and vehicles involved.

Every emergency access ramp and berm used by an employer shall be constructed to

restrain and control runaway vehicles.

Brakes: All earthmoving equipment mentioned shall have a service braking system

capable of stopping and holding the equipment fully loaded.

Fenders: Pneumatic -tired earth -moving haulage equipment (trucks, scrapers, tractors,

and trailing units) whose maximum speed exceeds 15 miles per hour, shall be equipped

with fenders on all wheels to meet the requirements of Society of Automotive Engineers

SAE J321a -1970, Fenders for Pneumatic - Tired Earthmoving Haulage Equipment.

C An employer may, of course, at any time seek to show under 1926.2, that the
uncovered wheels p resent no hazard to personnel from flying materials.

Rollover protective structures (ROPS): All equipment used in site clearing operations
shall be equipped with rollover guards.

In addition, rider -operated equipment shall be equipped with an overhead and

rear canopy guard meeting the following requirements:

The overhead covering on this canopy structure shall be of not less than 1/8 -inch steel

plate or 1/4 -inch woven wire mesh with openings no greater than 1 inch, or equivalent.
The opening in the rear of the canopy structure shall be covered with not less than 1/4 -
inch woven wire mesh with openings no greater than 1 inch.
Audible alarms: All bidirectional machines, such as rollers, compacters, front -end
loaders, bulldozers, and similar equipment, shall b e equipped with a horn,
distinguishable from the surrounding noise level, which shall be operated as needed
when the machine is moving in either direction. The horn shall be maintained in an
operative condition.
C No employer shall permit earthmoving or comp acting equipment which has an
obstructed view to the rear to be used in reverse gear unless the equipment has in
operation a reverse signal alarm distinguishable from the surrounding noise level or
an employee signals that it is safe to do so.
Scissor poin  ts:  Scissor points on all front  -end loaders, which constitute a hazard to the
operator during normal operation, shall be guarded.
Excavations and Trenching
C Find the location of all underground utilities by contacting the local utility locating
service bef ore digging.
C Keep workers away from digging equipment and never allow workers in an excavation
when equipmentisin  use.
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CONCRETE OPERATIONS

C Keep workers from getting between equipment in use and other obstacles and
machinery that can cause crushing hazards.
C Keep equipment an d the excavated dirt (spoils pile) back 2 feet from the edge of the
excavation .
C Have a competent person conduct daily inspections and correct any hazards before
workers enter a trench or excavation.
C Provide workers a way to get into and out of a trench or excavation such as ladders
and ramps. They must be within 25 feet of the worker.
C For excavations and utility trenches over 5 feet deep, use shoring, shields (trench
boxes), benching, or slope back the sides. Unless soil analysis has been completed,
the ear th's slope must be at least 1% feet horizontal to 1 vertical .
Keep water out of trenches with a pump or drainage system, and inspect the area for
soil movementand  potential cave -ins.
Keep drivers in the cab and workers away from dump trucks when dirt and other
debris are being loaded into them. Don't allow workers under any load and train them
to stay clear of the backs of vehicles.
Foundations: After the foundation walls are constructed, take special precautions to
prevent injury from cave -ins in the are a between the excavation wall and the foundation
wall.

C The depth of the foundation/basement trench cannot exceed 7%z feet deep unless you
provide other cave -in protection.

C Keep the horizontal width of the foundation trench at least 2 feet wide. Make sure no
work activity vibrates the soil while workers are in the trench.

C Plan the foundation trench work to minimize the number of workers in the trench and
the length of time they spend there.

C Inspect the trench regularly for changes in the stability of the eart h (water, cracks,
vibrations, spoils pile). Stop work if any potential for cave -in develops and fix the
problem before work starts again.

Excavating is recognized as one of  the most hazardous  construction operations. Cave -

ins are perhaps the most feared t renching hazard. But other potentially fatal hazards

exist, including asphyxiation due to lack of oxygen in a confined space, inhalation of toxic

fumes, drowning, etc. Electrocution or explosions can occur when workers contact

underground utilities.

The following rules are to be followed at all times by all employees working on,

in, or near excavations, as applicable:

Exposure to falling loads : No employee shall be permitted underneath loads handled

by lifting or digging equipment. Employees shall be req uired to stand away from any

vehicle being loaded or unloaded to avoid being struck by any spillage or falling

materials.  Operators may remain in the cabs of vehicles being loaded or unloaded when

the vehicles are equipped to provide adequate protection f or the operator during loading

and unloading operations.

Warning system for mobile equipment . When mobile equipment is operated
adjacent to an excavation, or when such equipment is required to approach the edge of
an excavation, and the operator does not have a clear and direct view of the edge of the
excavation, a warning system shall be utilized such as barricades, hand or mechanical
signals, or stop logs. If possible, the grade should be away from the excavation.
Exposure to vehicular traffic . Employe es exposed to public vehicular traffic shall be
provided with, and shall wear; warning vests or other suitable garments marked with or
made of reflectorized or high -visibility material.
C Employees shall not work in excavations in which there is accumulated water, or in
excavations in which water is accumulating, unless adequate precautions have been
taken to protect employees against the hazards posed by water accumulation.
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The precautions necessary to protect employees adequately vary with each situation :
but could include special support or shield systems to protect from cave -ins, water
removal to control the level of accumulating water, or use of a safety harness and

lifeline.

C Employees are not permitted under loads that are handled by lifting or diggin g
equipment. Employees are not allowed to work in the excavation above other
employees unless the lower level employees are adequately protected.

C Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen)
or a hazardous atmosphere exist s, or could reasonably be expected to exist, such as
in excavations in landfill areas or excavations in areas where hazardous substances
are stored nearby, the atmospheres in the excavation shall be tested before
employees enter excavations greater than 4 feet (1.22 m) in depth.

C Adequate precautions shall be taken to prevent employee exposure to
atmospheres containing less than 19.5 percent oxygen and other hazardous
atmospheres. These precautions include providing proper respiratory protection or
ventilat ion in accordance with subparts D and E of this part respectively.

C When controls are used that are intended to reduce the level of atmospheric
contaminants to acceptable levels, testing shall be conducted as often as necessary to
ensure that the atmosphere remains safe.

C At least one copy of the design shall be maintained at the jobsite during
construction of the protective system. After that time, the design may be stored off
the jobsite, but a copy of the design shall be made available to the Secretary up on
request.

C Guardrails are provided if there are walkways or bridges crossing over an
excavation.

C Before temporary removal of individual members begins, additional precautions
shall be taken to ensure the safety of employees, such as installing other struc tural
members to carry the loads imposed on the support system.

Scope and Application of the Policy: This excavation policy applies to all open

excavations made in the earthoés surface.

C A trench is a narrow excava tion made below the surface of the ground in which the
depth is greater than the width & the width not exceeding 15 feet.

C An excavation isany man -made <cut, cavity, trench, or
surface formed by earth removal. This can include excavations for anything from
cellars to hig hways.

General Requirements: OSHA requires that workers in trenches and excavations be

protected, and that safety and health programs address the variety of hazards they face.
The following hazards cause the most trenching and excavation injuries:

C No Pro tective System

C Failure to Inspect Trench and Protective Systems
C Unsafe Spoil -Pile Placement

C Unsafe Access/Egress

No Protective System : All excavations are hazardous because they are inherently
unstable. If they are restricted spaces they present the addit ional risks of oxygen
depletion, toxic fumes, and water accumulation. If you are not using protective systems

or equipment while working in trenches or excavations at your site, you are in danger of
suffocating, inhaling toxic materials, fire, drowning, o r being crushed by a cave  -in.
Methods to Avoid Hazards . Pre-job planning is vital to accident -free trenching; safety
cannot be improvised as work progresses. The following concerns must be addressed by

a competent person:

C Evaluate soil conditions and sel ect appropriate protective systems.
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CONCRETE OPERATIONS
C Construct protective systems in accordance with the standard requirements.
C Preplan; contact utilities (gas, electric) to locate underground lines, plan for traffic
control if necessary, and determine proximity to structu res that could affect choice of
protective system.
C Test for low oxygen, hazardous fumes and toxic gases, especially when gasoline
engine -driven equipment is running, or the dirt has been contaminated by leaking

lines or storage tanks. Insure adequate vent ilation or respiratory protection if
necessary.
C Provide safe access into and out of the excavation.
C Provide appropriate protections if water accumulation is a problem.
C Inspect the site daily at the start of each shift, following a rainstorm, or after any
other hazard -increasing event.
C Keep excavations open the minimum amount of time
needed to complete operations.
Failure to Inspect Trench and Protective System . If trenches and excavations at
your site are not inspected daily for evidence of possible cave -ins, hazardous
atmospheres, failure of protective systems, or other unsafe conditions, you are in
danger.

Methods to Avoid Hazards

Inspect excavations:

Before construction begins.
Daily before each shift.

As needed throughout the shift.

Following rainsto rms or other hazard -increasing events (such as a vehicle or other
equipment approaching the edge of an excavation).

Inspections must be conducted by a competent person who:
Has training in soil analysis.

Has training in the use of protective systems.

Is knowledgeable about the OSHA requirements.

Has authority to immediately eliminate hazards.

Unsafe Spoil -Pile Placement : Excavated materials (spoils) at your site are hazardous

if they are set too close to the edge of a trench/excavation. The weight of the  spoils can
cause a cave -in, or spoils and equipment can roll back on top of workers, causing serious

injuries or death.

O 0000 0000

Methods to Avoid Hazards : Provide protection by one or more of the following:

C Set spoils and equipment at least 2 feet back from the e Xcavation.

C Use retaining devices, such as a trench box , which will extend above the top of the
trench to prevent equipment and spoils from falling back into the excavation.

C Where the site does not permit a 2 -foot set back, spoils may need to be temporarily
hauled to another location.

Unsafe Access/Egress: To avoid fall injuries during normal entry and exit of a trench

or excavation at your job site, ladders, stairways, or ramps are required. In some

circumstances, when conditions in a trench or excavation become hazardous, survival

may even depend on how quickly you can climb out.
Methods to Avoid Hazards

C Provide stairways, ladders, ramps, or other safe means of egress in all trenches that
are 4 feet deep or more.

C Position means of egress within 25 lateral feet of workers.
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Structural ramps that are used solely for access or egress from excavations must be
designed by a competent person.

When two or more components form a ramp or runway, they must be connected to
prevent displacement, and be of uniform thick ness.

C

C

C Cleats or other means of connecting runway components must be attached in a way
that would not cause tripping (e.g., to the bottom of the structure).

C

C

Structural ramps used in place of steps must have a non -slip surface.
Use earthen ramps as a means o f egress only if a worker can walk them in an upright
position, and only if they have been evaluated by a competent person.
Plan for Safety: Many on -the -job accidents are a direct result of inadequate initial
planning. Correcting mistakes in shoring or s loping after work has begun slows the
operation, adds to costs, and increases the possibil ity of an excavation failure (cave -in).
Contractors must build safety into pre -bid planning. Developing safety checklists specific
to each job will help accomplish this.
The following specific site conditions should be considered before preparing a
bid:
Traffic
The Water Table
Soil
Surface and Groundwater
Nearness of Structures and their ~ Condition
Overhead and Underground Utilities
The standard requires employers t 0 determine the estimated location of utility
installations (sewer, telephone, fuel, electric, water lines, or any other underground
installations) that may be encountered during digging before opening an excavation.
Allow two business days in advance of d igging for locates. To find the exact location of
underground installations, workers must use safe and acceptable means.
If such installations are exposed, OSHA regulations require that they be removed,
protected, or properly supported. When all necess ary, specific information about the job
site is assembled, the contractor can determine the amount, kind, and cost of the safety
equipment needed.
A careful inventory of safety items on hand should be made before deciding what
additional material must be acquired.  No matter how many trenching, shoring, and
backfilling jobs have been done in the past, each job must be approached with great
care and preparation.
Before Starting the Job
Before beginning work, employers must provide employees exposed to ve hicular traffic
with warning vests or other suitable garments marked with or made of reflectorized or
high -visibility material and ensure that they wear them. Workers must also be
instructed to remove or neutralize surface obstacles that may create hazard S.

No employee should operate equipment without being properly trained and alert to
potential hazards. In training and in the worksite safety and health program, it also is

important to include procedures for fast notification and investiga tion of accid ents.

On -the -Job Evaluation

The OSHA Standard requires that a competent person inspect excavations and adjacent

areas at least daily for possible cave -ins, failures of protective systems and equipment,
hazardous atmospheres, or other hazardous conditions . If these conditions are
encountered, exposed employees must be removed from the hazardous area until neces -
sary safety precautions have been taken. Inspections are also required after heavy rains

or man -made events such as blasting that may increase th e potential for hazards.

©Safety Services |
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CONCRETE OPERATIONS

Larger and more complex operations should have a full -time safety person who makes
recommendations to improve implementation of the safety plan. In smaller operations,
the safety person may be part -time and will usually be a sup ervisor.

Supervisors are the <contractor 6s Theypshoeld eonducadt i ves
inspections, investigate accidents, anticipate hazards, and ensure that employees receive

on-the -job safety and health training. They must also review and strength en overall
safety and health precautions to guard against potential hazards, get necessary worker
cooperation in safety matters, and report fre quently to the contractor.

Managers and supervisors must set the example for safety at the job site. When visi ting
job sites, all managers must wear prescribed personal protective equipment such as
safety shoes, safety glasses, har dhats, and other necessary gear

Employees must also take an active role in job safety. The contrac tor and supervisor
must make cert ain that workers have been properly trained in the use and fit of
protective gear and equipment, that they are wearing and using the equipment correctly,

and that they are using safe work practices.

Cave -Ins and Protective Support Systems

Support systems: Excavation workers are exposed to many hazards, but the chief
hazard is cave -ins. Employees must be protected by sloping or benching the sides of the
excavation, supporting the sides of the excavation, or placing a shield between the side

of the excavatio n and the work area.

All deep excavations must be protected by a system designed by a registered
professional engineer. Before any sloping, benching, or support system is selected, the
excavation soil type must be classified by a competent person.

Desig ning or selecting a protective system can be complex because of the number of

factors involved @8 soil classification, depth of cut, water content of soil, changes due to
weather and climate, or other operations in the vicinity.

The OSHA Standard, however , provides four methods each for sloping and shoring,
including the use of shields to provide the required level of protection against cave -ins.
One method of ensuring the safety and health of workers in an excavation is to slope the

sides to an angle not  steeper than 1% H: 1V (34 degrees measured from the horizontal).

These slopes must be excavated to form configurations that are in accordance with those

for Type C soil . A slope of this gradation or less is considered safe for any type of soil.

A second design method, which can be applied for both sloping and shoring, involves

using tabulated data such as tables and charts approved by a registered professional
engineer. The data, its limitations, and the selection criteria must be in writing.

At least one copy of the information that includes the identity of the registered
professional engineer who approved the data must be kept at the work site during
construction of the protective system. Upon completion of the system, the data may be
stored away from  the site, but a copy must be made available, upon request, to OSHA.

Contractors may also use a trench box or shield designed or approved by a registered
professional engineer or based on tabu lated data prepared or approved by such an
engineer. Timber, aluminum, or other suitable materials may also be used. OSHA
permits 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.

Employers are free  to choose the most practical option for the circumstances. Once an
option has been selected, however, that system must meet required performance

criteria.

Safety Precautions: OSHA requires employers to provide support systems such as
shoring, bracing, or underpinning to ensure the stability of nearby structures such as
buildings, walls, sidewalks, or pavements.
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The Standard also prohibits excavation below the level of the base or footing of any
foundation or retaining wall unless a support system such a s underpinning is provided,
the excavation is in stable rock, or a registered professional engineer determines that

the structure is far enough away from the excavation that the excavation will not pose a

hazard to employees.

Excavations under sidewalks a nd pavements are also prohibited unless an
appropriately designed support system is provided, or another effective method is
used.

Installation and Removal of Protective Systems

OSHA requires the following procedures for the protection of employees when

installing support systems:

C Connect support system members securely

C Install support systems safely

C Never overload support system members

C Install other structural members to carry loads imposed on the support system when

temporary removal of individual members is necessary
As soon as work is completed, the excavation should be backfilled as the protective
system is dismantled. After the excavation has been cleared, workers should slowly
remove the protective system from the bottom up, taking care to re lease members
slowly.
Materials and Equipment: The employer is responsible for the safe condition of
materials and equipment used for protective systems. Defective and damaged materials
and equipment can result in the failure of a protective system and c ause excavation
hazards.

To avoid possible failure of a protective system, the employer must ensure that:
C Materials and equipment  are free from damage or defect.

C Manufactured materials and equipment are used and maintained consistent with
manufacture r s 6 recommendati ons and tsemplbyeevexposure toa t
hazards.

C Materials and equipment damaged while in operation are examined by a competent
person.

If materials and equipment are not safe for use, they must be removed from service.

These ma terials cannot be returned to service without the evaluation and approval of a

registered professional engineer.

Falls and Equipment: In addition to cave -in hazards and secondary hazards related to
cave -ins, workers must be protected from other hazards du ring excavation -related work.
These include exposure to falls, falling loads, and mobile equipment.
OSHA requires employers to take the following precautions:
C Keep materials or equipment that might fall or roll into an excavation at least two

feet from the edge of excavations or use retaining devices, or both.

C 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 e xcavation.

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

C Prohibit employees from working on faces of sloped or benched excavation s at levels
above other employees unless employees at lower levels are properly protected from
falling, rolling, or sliding material or equipment hazards.

C Prohibit employees under loads handled by lifting or digging equipment. To avoid
being struck by an y spillage or falling materials, require employees to stand away
from a vehicle being loaded or unloaded.
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Operators may remain inside a vehicle if the cab of the vehicle provides adequate

protection from falling loads during loading and unloading operat ion.
Water Accumulation : Employees shall not be permitted to work in excavations where
water has built up or is building. If water removal equipment is used to control or

prevent water from accumulating equipment operations must be monitored by a
competen t person to ensure proper use.

Diversion ditches, dikes, or other suitable means shall be used to prevent surface water

from entering an excavation and to provide adequate drainage of the area adjacent to

the excavation. A competent person must inspect ex cavations subject to runoffs from
heavy rains.

Hazardous Atmospheres: A competent person must test excavations, or excavations
where oxygen deficiency or a hazardous atmosphere exists or could reasonably be
expected to exist, before employees may enter. | f hazardous conditions exist, proper
respiratory protection or ventilation must be provided. Controls used to reduce
atmospheric contaminants to acceptable levels must be tested regularly.

Where adverse atmospheric conditions may exist or develop in an e xcavation, the
employer must provide and ensure that emergency rescue equipment (e.g., breathing
apparatus, a safety harness and line, basket stretcher, etc.) is readily available.

When an employee enters bell -bottom pier holes and similar deep and confin ed footing
excavations, the employee must wear a harness with a lifeline. The lifeline must be
securely attached to the harness and must be separate from any line used to handle

materi als. While the employee wearing the lifeline is in the excavation , an observer
must ensure that the lifeline is working properly and maintain communication with the

employee.

Access and Egress: Employers must provide safe access and egress to all excavations.

When employees are in trench excavations the Standard requires adequate means of
entry and exit (ladders, steps, ramps, or other safe means of access and egress) within

25 feet of lateral travel. Structural ramps used for employee access or egress must be

designed by a competent person. If the ramps are used by vehic les, they must be
designed by a competent person qualified in structural design. Also, structural members

used for ramps or runways must be uniform in thickness and joined in a manner to

prevent tripping or displacement.

Inspections: Daily inspections of excavations, the adjacent areas, and protective
systems shall be made by a competent person for evidence of a situation that could

result in possible cave -ins, indications of failure of protective systems, hazardous
atmospheres, or other hazardous conditi ons.

An inspection shall be conducted by the competent person prior to the start of work and

as needed throughout the shift. Inspections shall also be made after every rainstorm or

other hazard increasing occurrence. These inspections are only required when employee
exposure can be reasonably anticipated.

Where the competent person finds evidence of a situation that could result in a possible

cave -in, indications of failure of protective systems, hazardous atmospheres, or other
hazardous conditions, exp  osed employees shall be removed from the hazardous area

until the necessary precautions have been taken to ensure their safety.

An Overview of Soil Mechanics . The following information is intended to provide
options when classifying soil , selecting employ ee protection methods , and recognition of
trenching and shoring hazards and their prevention.

A number of stresses and deformations can occur in an open cut or trench.  For example,
increases or decreases in  moisture content can adversely affect the stabil ity of a trench
or excavation. The following diagrams show some of the more frequently identified
causes of trench failure.

©Safety Services Company



Tension Cracks
Tension cracks usually form at a horizontal distance

of 0.5 to 0.75 times the depth of the trench, Tension
measured from the top of the vertical face of the Crack
trench. See the drawing for  additional details.

Sliding

Sliding or sluffing may occur
as a result of tension cracks.
The illustration shows sliding.
Toppling

In addition to sliding, tension cracks can cause
toppling.  Toppling occurs when the trench's vertical
face shears along the tension crack line and topples
into the excavation.

Subsidence and Bulging .
An unsupported excavation can create an
unbalanced stress in the soil, which, in turn, causes
subsidence at the su rface and bulging of the vertical

face of the trench. Bulge
If uncorrected, this condition can cause face failure ] ]
and entrapment of  workers in the trench. Soil Soil ¢

Heaving or Squeezing Weight | Heave | Weight

Bottom heaving or squeezing is caused by the
downward pressure created by the weig ht of
adjoining soil. This pressure causes a bulge in the
bottom of the cut, as illustrated in the drawing.
Heaving and squeezing can occur even when
shoring or shielding has been properly installed.

Boiling Water | Boiling | Water
Boiling is evidenced by an upward water flow i nto Table |V v v v Table
the bottom of the cut. A high water table is one of

the causes of boiling. Boiling produces a "quick"
condition in the bottom of the cut, and can occur
even when shoring or trench boxes are used.

Unit Weight of Soils refers to the weight of one unit of a particular soil. The weight of
soil varies with type and moisture content. One cubic foot of soil can weigh from 110
pounds to 140 pounds or more, and one cubic meter (35.3 cubic feet) of soil can weigh
more than 3000 pounds.

Soil Type: OSHA categor izes soil and rock deposits into four types.

Stable Rock : Stable rock is natural solid mineral matter that can be excavated with
vertical sides and remain intact while exposed. It is usually identified by a rock name
such as granite or sandstone. Determi ning whether a deposit is of this type may be
difficult unless it is known whether cracks exist and whether or not the cracks run into or
away from the  excavation.

Type A Soil s: Type A soils are cohesive soils with an unconfined compressive strength
of 1. 5 tons per square foot (tsf) (144 kPa) or greater. Examples of Type A cohesive soils
are often: clay, silty clay, sandy clay, clay loam and, in some cases, silty clay loam and
sandy clay loam.
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(No soil is Type Aif it is fissured, is subject to vibrati on of any type, has previously been
disturbed, is part of a sloped, layered system where the layers dip into the excavation on

a slope of 4 horizontal to 1 vertical (4H:1V) or greater, or has seeping water.

Type B Soils : Type B soils are cohesive soils wi  th an unconfined compressive strength
greater than 0.5 tsf (48 kPa) but less than 1.5 tsf (144 kPa). Examples of other Type B
soils are: angular gravel; silt; silt loam; previously disturbed soils unless otherwise
classified as Type C; soils that meet th e unconfined compressive strength or cementation
requirements  of Type A soils but are fissured or subject to vibration; dry unstable rock;
layered systems sloping into the trench at a slope less than 4H:1V (only if the material
would be classified as a Typ e B soil).

Type C Soils : Type C soils are cohesive soils with an unconfined compressive strength
of 0.5 tsf (48 kPa) or less. Other Type C soils include granular soils such as gravel, sand
and loamy sand, submerged soil, soil from which water is freely s eeping, and submerged
rock that is not stable. Also included in this  classification is material in a sloped, layered
system where the layers dip into the excavation or have a slope of four horizontal to one
vertical (4H:1V) or greater.

Layered Geological Strata : Where soils are configured in layers, i.e., where a layered
geologic structure exists, the soil must be classified on the basis of the soil classification
of the weakest soil layer. Each layer may be classified individually if a more stable layer

lies below a less stable layer, i.e., where a Type C soil rests on top of stable rock.

Visual Test : A visual test is a qualitative evaluation of conditions around the site. In a
visual test, the entire excavation site is observed, including the soil adjac ent to the site
and the soil being excavated. If the soil remains in clumps, it is cohesive; if it appears
to be coarse -grained sand or gravel, it is considered granular. The evaluator also checks
for any signs of vibration.  During a visual test, the ev aluator should check for crack -line
openings along the failure zone that would indicate tension cracks, look for existing
utilities that indicate that the soil has previously been disturbed, and observe the open

side of the excavation for indications of la yered geologic structuring.

The evaluator should also look for signs of bulging, boiling, or sluffing, as well as for
signs of surface water seeping from the sides of the excavation or from the water table.

If there is standing water in the cut, the evalua tor should check for ~ "quick" conditions

In addition, the area adjacent to the excavation should be checked for signs of
foundations or other intrusions into the failure zone, and the evaluator should check for
surcharging and the spoil distance from the e dge of the excavation.

Shoring Types : Shoring is the provision of a support system for trench faces used to
prevent movement of soil, underground utilities, roadways, and foundations. Shoring or
shielding is used when the location or depth of the cut make s sloping back to  the
maximum allowable slope impractical. There are two  basic types of shoring, timber and
aluminum hydraulic.

Shoring systems consist of posts, wales, struts, and sheeting. The trend today is toward
the use of hydraulic shoring, a prefa bricated strut and/or wale system manufactured of
aluminum or steel.

Hydraulic shoring provides a critical safety advantage over timber shoring because
workers do not have to enter the trench to install or remove hydraulic shoring.  Other
advantages of m ost hydraulic systems are that they:

C Are light enoug h to be installed by one worker.
Are gauge -regulated to ensure even distribution of pressure along the trench line.

G

C Can have their trench faces "preloaded," to use the soil's natural ¢ ohesion to prevent
movement.

G

Can be adapted easily to various trench depths and widths.
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All shoring should be installed from the top down and removed from the bottom up.
Hydraulic shoring should be checked at least once per shift for leaking hoses and/or
cylinders, broken con nections, cracked nipples, bent bases, and any other damaged or
defective parts.

Pneumatic Shoring: Pneumatic shoring works in a manner similar to hydraulic shoring.
The primary difference is that pneumatic shoring uses air pressure in place of hydraulic
pressure. A disadvantage to the use of pneumatic shoring is that an air compressor
must be on site.

Screw Jacks:  Screw jack systems differ from hydraulic and pneumatic systems in that
the struts of a screw jack system must be adjusted manually. This crea tes a hazard
because the worker is required to be in the trench in order to adjust the strut. In
addition, uniform "preloading” cannot be achieved with screw jacks, and their weight
creates handling difficulties.

Single -Cylinder Hydraulic Shores: Shores o f this type are generally used in a waler
system, as an assist to timber shoring systems, and in shallow trenches where face
stability is required.

Underpinning: This process involves stabilizing adjacent structures, foundations, and
other intrusions that may have an impact on the excavation. As the term indicates,
underpinning is a procedure in which the foundation is physically reinforced.
Underpinning should be conducted only under the direction and with the approval of a
registered professional engine  er.

Shielding Types : Trench boxes are different from shoring because, instead of shoring
up or otherwise supporting the trench face, they are intended primarily to protect
workers from cave -ins and similar incidents.

The excavated area between the outside of the trench box and the face of the trench
should be as small as possible. The space between the trench boxes and the excavation

side are backfiled to prevent lateral movement of the box. Shields may not be
subjected to loads exceeding those which the system was designed to withstand.

Trench boxes are generally used in open areas, but they also may be used in
combination with sloping and benching. The box should extend at least 18 in ches above
the surrounding area if there is sloping toward excavation . This can be accomplished by
providing a benched area adjacent to the box.

Earth excavation to a depth of 2 feet below the shield is permitted, but only if the shield

is designed to resist the forces calculated for the full depth of the trench and there are
no indications while the trench is open of possible loss of soil from behind or below the
bottom of the support system.

Conditions of this type require observation on the effects of bulging, heaving, and boiling

as well as surcharging, vibration, adjac ent structures, etc., on excavating below the
bottom of a shield.

Careful visual inspection of the conditions mentioned above is the primary and most
prudent approach to hazard identification and control.
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Sloping and Benching
Sloping

Maximum allowable slopes for excavations
less than 20 f eet based on soil type and
angle to the horizontal are on the following
table :

Benching

There are two basic types of benching,
simple and multiple. The type of saoll
determines the horizontal to vertical ratio of

the benched side.

As a general rule, the bottom vertical height

of the trench  must not exceed 4 f eet for the
first bench.  Subsequent benches may be up
to a maximum of 5f  eet vertical in

_ Height to Slope
Soil Type Depth R atio Angle
Stable Rock Vertical 90°
Type A a1l 53°
Type B 11 45°
Type C 1¥:1 34°
(I:(E)rie?m) 71 63°

(For a maximum excavation depth of 12 11

Type A soil and 4 f eet in Type B soil to a total trench

depth of 20 f eet. All subsequent benches must be below the maximum allowable slope
for that soil type. For Type B soil the trench excavation is permitted in cohesive soil
only.
Spoil

Temporary Spoil:
surface edge of the
This distance should not be
requirement ensures that loose
employees in the trench.

Spoil should be placed so that it ch
the excavation. Spoil should be
back into the excavation.
Permanent Spoll
excavation.
buried.

The improper placement of permanent spoail,
excavation, can cause an excavation to be out

vertical ratio requirement for a particular excavation.
Permanent spoil can change undisturbed soil to disturbed

through visual observation.
soil and dramatically alter slope requirements.

Special Health and Safety Conside rations

Competent Person
to demonstrate the following:

C Training, experience, and knowledge of:

C Soil analysis

C Use of protective systems

C Requirements of 29 CFR Part 1926 Subpart P

Ability to detect:

C Condition sthat could resultin cave  -ins
1) Failures in protective systems
2) Hazardous atmospheres

3) Other hazards including those associated with
C Authority to take prompt corrective measures to

hazards and to sto p work when required.

Temporary spoil must be placed
excavation, measured from the
measured from the crown of the
rock or soil from the temporary

annels rainwater and other
placed so that it cannot accidentally run, slide, or fall

Permanent spoil should be placed some
Permanent spoil is often created where underpasses are

no closer than 2 f eet from the
nearest base of the  spoil to the cut.
spoil deposit.  This distance
spoil will not fall on

run - off water away from

distance from the
built or utilities are

i.e., insufficient distance from the working

of compliance with the horizontal to
This can usually be determined

The designated competent person should have and be able

confined spaces
eliminate existing and predictable
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Surface Crossing of Trenches: Surface crossing of trenches should be discouraged;

however, if trenches must be crossed, such crossings are permitted only under the
following conditions:
C Vehicle crossings must be designed by and instal led under the supervision of a
registered professional  engineer.
C Walkways or bridges must be provided for foot traffic. These structures shall:
1) Have a safety factor of 4
2) Have a minimum clear width of 20 in ches

3) Be fitted with standar  d rails
4) Extend aminimu m of 24 in ches past the surface edge of the trench

Ingress and Egress: Access to and exit from the trench require:

C Trenches 4f eet or more in depth should be provided with a fixed means of egress.

C Spacing between ladders or other means of egress must be su ch that a worker will
not have to travel = more than 25f eet laterally to the nearest means of egress.

C Ladders must be secured and extend a minimum of 36 in ches above the landing.

C Metal ladders should be used with caution, particularly when electric utilitie S are
present.

Exposure to Vehicles: Procedures to protect employees from being injured or

killed by vehicle traffic include:

C Providing employees with and requiring them to wear warning vests or other suitable
garments marked with or made of reflectoriz  ed or high -visibility materials.

C Requiring a designated, trained flagperson along with signs, signals, and barricades
when necessary.

Exposure to Falling Loads: Employees must be protected from loads or objects falling

from lifting or digging equipment. Proc edures designed to ensure their protection

include:

C Employees are not permitted to work under raised loads.

C Employees are required to stand away from equipment that is being loaded or
unloaded.

C Equipment operators or truck drivers may stay in their equipme nt during loading and
unloading if the  equipment is properly equipped with a cab shield or adequate
canopy.

Warning Systems for Mobile Equipment: The following steps should be taken to

prevent vehicles from accidentally falling into the trench:
C Barricades must be installed where necessary.

C Hand or mechanical signals must be used as required.
C Stop logs must be installed if there is a danger of vehicles falling into the trench.

C Soil should be graded away from the excavation; this will assist in vehicle contro | and
channeling of run -off water.

Hazardous Atmospheres and Confined Spaces
Employees shall not be permitted to work in hazardous and/or toxic atmospheres. Such
atmospheres include those with:

C Less than 19.5% or more than 23.5% oxygen
C A combustible gas concentration greater than 20% of the lower flammable limit.

C Concentrations of hazardous substances that exceed those specified in the Threshold
Limit Values for airborne contaminants established by the ACGIH (American
Conference of Governmental Industrial Hygienists).

All operations involving such atmospheres must be conducted in accordance with OSHA

requirements for  occupational health and environmental controls (see Subpart D of 29

©Safety Services |




CONCRETE OPERATIONS

CPR 1926) for personal protective equipment and for lifesaving equipment  (see Subpart

E, 29 CFR 1926).

Engineering controls (e.g., ventilation) and respiratory protection may be required.

Testing for Atmospheric Contaminants

C Testing should be conducted before employees enter the trench and should be done
regularly to ensure tha t the trench remains safe. The frequency of testing should be
increased if equipment is operating in the trench.

C Testing frequency should also be increased if welding, cutting, or burning is done in
the trench.

Employees required to wear respiratory prote ction must be trained, fit -tested, and

enrolled in a respiratory protection program.

Some trenches qualify as confined spaces. When this occurs, compliance with the

Confined Space Standard is also required.

Emergency Rescue Equipment . Emergency rescue equ ipment is required when a

hazardous atmosphere exists or can reasonably be expected to exist.
Requirements are as follows:

C Respirators must be of the type suitable for the exposure. Employees must be
trained in their use  and a respirator program must be i nstituted.

C Attended (at all times) lifelines must be provided when employees enter bell  -bottom
pier holes, deep confined spaces, or other similar hazards.

C Employees who enter confined spaces must be trained.

Standing Water and Water Accumulation . Methods f or controlling standing

water and water accumulation must be provided and should consist of the
following if employees are permitted to work in the excavation:

C Use of special support or shield systems approved by a registered professional
engineer.

C Water r emoval equipment, i.e., well pointing, used and monitored by a competent
person.

C Safety harnesses and lifelines used in conformance with 29 CFR 1926.104.

C Surface water diverted away from the trench.

C Employees removed from the trench during rain storms.

C Trenches carefully inspected by a competent person after each rain and before
employees are permitted to re - enter the trench.

Inspections : Inspections shall be made by a competent person and should be

documented. The following guide specifies the frequency a nd conditions

requiring inspections:

C Daily and before the start of each shift.

C Asdictated by the work being done in the trench.

C After every rain storm.

C After other events that could increase hazards, e.g., snowstorm, windstorm, thaw,
earthquake, etc.

C When fissures, tension cracks, sloughing, undercutting, water seepage, bulging at the
bottom, or other similar conditions occur.

C When there is a change in the size, location, or placement of the spail pile.

C When there is any indication of change or movement in adjacent structures.

Trenching and excavation work presents serious risks to all workers involved. The

greatest risk is that of a cave -in.  When cave -ins occur, they are more likely to result in

worker fatalities than other excavation -related accidents. Strict compliance 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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Equipment and tools
General provisions

All equipment, material , and construction techniques used in conc rete construction and
masonry work should meet the applicable requirements for design, construction,
inspection, testing, maintenance and operations as prescribed in ANSI A10.9 -1970,
Safety Requirements for Concrete Construction and Masonry Work.

Construct ion loads: No construction loads will be placed on a concrete structure or
portion of a concrete structure unless the employer determines, based on information
received from a person who is qualified in structural design, that the structure or portion

of t he structure is capable of supporting the loads.

Vertical loads: Vertical loads consist of a dead load plus an allowance for live load. The

weight of formwork together with the weight of freshly placed concrete is dead load. The

live load consists of the weight of workers, equipmen t, runways and impact, and must be
computed in pounds per square foot (psf) of horizontal projection.

Lateral loads: Brace s and shores must  be designed to resist all foreseeable lateral loads
such as wind, cable tensions, and incl ined supports, impact of placement, and starting
and stopping of equipment. The assumed value of load due to wind, impact of concrete,

and equipment acting in any direction at each floor line shall not be less than one
hundred pounds per lineal foot of flo or edge or two percent of total dead load of the
floor, whiche ver is greater. Wall forms must be designed for a minimum wind load of ten

psf, and bracing for wall forms should be designed for a lateral load of at least one

hundred pounds per lineal foot of wall, applied at the top. Walls of unusual height require
special consideration.

Special loads: Formwork must be designed for all special conditions of construction

likely to occur, such as unsymmetrical placement of concrete, impact of machine -
delivered concrete, uplift, and concentrated loads. Form supports and wedges shall be
checked during concrete placement to prevent distortion or failure.

Reinforcing steel: All protruding reinforcing steel, onto and into w hich employees could
fall, is required to  be guarded to eliminate the hazard of impalement.

Wire mesh rolls: Wire mesh rolls must be secured at each end to prevent dangerous
recoiling action.

Guying: Reinforcing steel for walls, piers, columns, and si milar vertical structures must

be guyed and suppo rted to prevent overturning and to prevent collapse.

Post -tensioning operations

C No employee (except those essential to the post -tensioning operations) shall be
permitted to be  behind the jack during tensioning operations.

C Signs and barriers are required to be erected to limit employee access to the post -
tensioning area during  tensioning operations.

Working under loads

C No employee shall be permitted to work under concrete buckets while buckets are
being elevated or lowered into position.

C To the extent practi cal, elevated concrete buc kets must be routed so that no
employee, (or the fewest number of employees ), are exposed to the hazards
associated with falling concrete buckets.

Personal protective equipment

C No employee shall be permitted to apply a cement, san d, and water mixture through
a pneumatic hose unless the employee is wearing protective head and face
equipment.

C No employee shall be permitted to place or tie reinforcing steel more than six feet
(1.8 m) above any adjacent working surface unless the emplo yee is protected by
personal fall arrest systems, safety net systems, or positioning device systems
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C Each employee on the face of formwork or reinforcing steel shall be protected from
falling 6 feet (1.8m) or more to lower levels by personal fall arrest s ystems, safety
net systems, or positioning device systems

Safe walking surfaces on concrete structural members

C Structural members with studs, dowels, or shear connector S installed on the top side
must not be used as a walkway and/or means of access unles s such studs, dowels, or
shear connectors are covered with suitable material and in such a manner as to
provide a walking surface at least as stable and free of hazards as the top surface of
the member would provide without attachments installed.

Note: For the purpose of this section, fi s t untkans all protruding metal attachments to
structural members.

Bulk cement storage: Bulk storage bins, containers, and silos must be equipped with
the following:

C Conical or tapered bottoms and mechanical or pneumatic mea  ns of starting the flow
of material.

C No employee shall be permitted to enter storage facilities unless the ejection system
has been shut down  and locked out

C Safety belts, harnesses, lanyards, lifelines or droplines, independe ntly attached or
attended, mu st be used properly .

Concrete mixers: Concrete mixers with one cubic yard (.8 m 3) or larger loading skips

are required to  be equipped a mechanical device to clear the skip of materials and

guardrails installed on each side of the skip.

Power concrete trowe Is: Powered and rotating type concrete troweling machines that

are manually guided  must be equipped with a control switch that will automatically shut

off the power whenever the hands of the operator are removed from the equipment

handles.

Concrete buggies : Concrete buggy handles must not extend beyond the wheels on

either side of the buggy.
Note: Installation of knuckle guards on buggy handles is recommended.
Runways

C Runways are required to be constructed to carry the maximum contemplated load
with a safet y factor of four, have a smooth running surface, and be of sufficient width

for two buggies to pass. Single runs to have a minimum width of forty -two inches
with turnouts. Runways to have standard railings. Where motor driven concrete
buggies are used, a m inimum four inches by four inches wheel guard shall be

securely fastened to outside edge of runways.
C All concrete buggy runways which are 12 inches or more above a work surface or

floor, or ramps  with m ore than 4 percent incline must be consideredlo iel e
runways.
Exception: Small jobs wtilizing only one concrete-buggy

way traffic patterno ma y be exempt from the req.
sufficient width for two buggies to pass. o0

Exemption: Runways less than 12  inches above the floor or ground which are utilized

by hard -powered buggies only, may be exempt from the requirements for guardrails and

wheel guards.
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Concrete buckets

C Concrete buckets equipped with hy draulic or pneumatic gates are required to have
positive safety latches or similar safety devices installed to prevent premature or
accidental dumping.

C Concrete buckets are required to be designed to prevent concrete from hanging up on
top and the sides.

C Riding of concre te buckets for any purpose must be prohibited, and vibrator crews
shall be kept out from under concrete buckets suspended from cranes or cableways.

C When discharging on a slope, the wheels of ready -mix trucks are required to be
blocked and the brakes set to prevent movement.

Tremies:  Section s of tremies and si milar concrete conveyances must be secured with

wire rope (or equivalent materials in addition to the regular couplings or connections).

Bull floats: Bull float handles, used where they might contact energi zed electrical

conductors, are  required to be constructed of nonconductive material or insulated with a

nonconductive sheath whose electrical and mechanical characteristics provide the

equivalent protection of a handle constructed of nonconductive material.

Lockout/tagout procedures: No employee shall be permitted to perform maintenance

or repair activity on equipment (such as compressors, mixers, screens, or pumps used

for concrete and masonry construction activities) where the inadvertent operation of the

equipment could occur and caus e injury, unless all  potentially hazardous energy sources

have been locked out and tagged

Concrete finishing

C Scaffolds f or use of cement finishers must comply with  all scaffolding requirements

C Where grinders, chippers, and other equipment is used whic h creates a thrust force
while working on  scaffolding, such scaffold must be securely tied to a structure or
held in with weighted drop lines.

C Grinding and dressing operations carried on within closed rooms, stairwel Is, elevator
shafts, etc., must  be provi ded with forced air ventilation.

C Grinding machine operators are required to wear respirators whenever machines are

in operation or where dust hazard exists.

C Eye protection must  be worn by workers engaged in grinding, chipping, or sacking
concrete .

Requir em ents for cast in place concrete
Requirements for formwork:

C Formwork must be designed, fabricated, erected, supported, braced, and maintained
so thatit will  be capable of supporting without failure all vertical and lateral loads that
may reasonably be anticipated to be applied to the formwork.

C Formwork which is designed, fabricated, erected, supported, braced, and maintained
will be deemed to meet all requirements

C Any form, regardless of size, must be planned in every particular and designed and
construc ted with an adequate factor of safety.

C In addition to computable loading, additional form pressures may result from impact
during concrete placement, sudden lowering of temperatures retarding the set and
increasing the liquid head or static pressure, vibr ations of the form or concrete,

uneven stressing resulting from failure or weakening of form members, or impact
from concrete buckets  or placing equipment.

C As a result, an adequate factor of safety is required to offset these unpredictable
conditions.

C The thoroughness of planning and design shall be governed by the size, complexity,
and intended use of the form.
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C Formwork which is complex in nature or which will be subjected to unusually high
concrete pressures must be designed or approved for use by an en gineer or
experienced form  designer.

C Drawings or plans, including all revisions, for the jack layout, formwork (including
shoring equipment),  working decks, and scaffolds, shall be available at the jobsite.

Shoring and reshoring: All shoring equipment must be inspected prior to erection to

determine that it is as specified in the shoring layout.

C A shoring layout must be prepared or approved by a person qualified to analyze the
loadings and stresses which are induced during the construction process.

C A copy of the shoring layout is required to be available at the jobsite.

C The shoring layout shall include all details of the specification, including unusual
conditions such as heavy beams, sloping areas, ramps, and cantilevered slabs, as
well as plan and elevati  on views.

C Shoring equipment found to be damaged such that its strength is reduced to less
than that required must not be used for shoring.

C Erected shoring equipment shall be inspected immediately prior to, during, and
immediately after  concrete placement.

C Upon inspection, shoring equipment that is found to be damaged or weakened must
be immediately removed and replaced.

C The sills for shoring shall be sound, rigid, and capable of carrying the maximum
intended load without settlement or displacement.

C All base plates, shore heads, extension devi ces, and adjustment screws must be in
firm contact, and secured when necessary, with the foundation and the form.

C Eccentric loads on shore heads and similar members shall be prohibited unless these
members have been desi gned for such loading.

C The minimum total design load for any shoring used i n slab and beam structures
must be not less than one hundred pounds per square foot for the combined live and
dead load regardless of slab thickness; however, the minimum allowance for live load
and formwork must  be not less than  twenty pounds per square foot in addition to the
weight of the concrete.

C Additional allowance for live load shall be added for special conditions other than
when placing concrete for standard -type slabs and beams.

C Shoring must also be designed to resist all foreseeable lateral loads such as wind,
cable tensions, inclined supports, impact of placement, and starting and stopping of
equipment.

C The assumed value of load due to wind, impact of concrete, and equ ipment acting in
any direction at each floor line shall not be less than one hundred pounds per lineal
foot of floor edge or two percent of total dead load of the floor, whichever is gr eater.

C When motorized carts are used, the design load is required to be increased twenty -
five pounds per square  foot.

C The design stresses for form lumber and timbers shall be within the tolerance of the
grade, condition, and  species of lumber used.

C The design stresses u sed for form lumber and timber must be shown on all drawi  ngs,
specifications, and  shoring layouts.

C All load -carrying timber members of scaffold framing shall be a minimum of 1500 f
(stress grade) construction grade lumber. All dimensions are nominal sizes except
that where rough sizes are noted, only rough or un dressed lumber of the size
specified shall satisfy minimum requirements.

C When shoring from soil, an engineer or other qualified person must determine that

the soil is adequate to  support the loads which are to be placed on it.
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C Precautions must be taken so that weather conditions do not change the load -
carrying conditions of the soil below the design minimum.

C When shoring from fill or when excessive earth disturbance has occurred, an engineer
or other qualified person must supervise the compaction and rework ing of the
disturbed area and determine that it is capable of carrying the loads which are to be
imposed upon it.

C Suitable sills are required to be used on a pan or grid dome floor or any other floor
system involving voids where vertical shoring equipment could concentrate an
excessive load on a thin concrete section.

C When temporary storage of reinforcing rods, material, or equipment on top of

formwork becomes  necessary, these areas must be sufficient to meet the loads.

If any deviation in the shoring plan is necessary because of field conditions, the

person who prepared the shoring layout must  be consulted for approval of the actual

field setup before concrete is placed.

The shoring setup must be checked to insure that all details of the layout have been

met.

The completed shoring setup must be a ho mogenous unit or units and is required to
have the specified bracing to give it lateral stability.

The shoring setup must be checked to make certain that bracing specified in the
shoring layout for lateral stabili ty is in place.

All vertical shoring equipment must be plumb. Maximum allowable deviation from the
vertical is one eighth inch in three feet. If this tolerance is excee ded, the shoring
equipment must  not be used until  readjusted within this limit.

Upon ins pection, shoring equipment that is found to be damaged or weakened must
be immediately removed and replaced.

Shoring equipment must not be released or removed until the approval of a qualified
engineer has been received.

Removal of shori ng equipment must  be planned so that the equipment which is still in
place is not overloaded.

Slabs or beams which are to be reshored should be allowed to take their actual
permanent deflection  before final adjustment of reshoring equipment is made.

While the reshoring is un  derway, no construction loads are to be permitted on the
partially -cured concrete.

The allowable | oad on the supporting slab must not be exceeded when reshoring.

The reshoring must  be thoroughly checked to determine that it is properly placed and
thatith astheload capacity to support the areas that are being reshored.

Tubular  welded frame shoring

C Metal tubul ar frames used for shoring must have allowable loads based on tests
conducted according to the Recommended Procedure for Compression Testing of
Scaff olds and Shores, of the Scaffolding & Shoring  Institute

Design of shoring layouts must be based on allowable loa ds which were obtained
using test procedures and on at least a two and one - half to one safety factor.

All metal frame shoring equipment shall b e inspected before erection.

Metal frame shoring  equipment and accessories must not be used if heavily rusted,
bent, dented, rewelded, or having broken weldments or other defects.

All locking de vices on frames and braces must be in good wo rking order, coup ling
pins must align the frame or panel legs, pivoted cross braces must have their center
pivot in place, and all components are required to be in a condition similar to that of
original manufacture.
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CONCRETE OPERATIONS

C When checking the erected shoring frames with the shorin g layout, the spacing
between towers and crossbrace spacing must not exceed that shown on the layo ut
and all locking devices are required to be in the closed position.

C Devices for attaching the external lateral stability bracing must be securely fastened
to the legs of the  shoring frames.

C All base plates, shore heads, extension dev ices, or adjustment screws are required to
be in firm contact with the footing sill and the form material, and shall be snug
against the legs of the frames.

C Eccentric loads on sho re heads and similar members must be prohibited unless the

shore heads have been  designed for such loading.

C When formwork is installed at an angle, or sloping, or when the surface shored from
is sloping, the  shoring must be designed for such loading.

C Adjus tment screws shall not be adjusted to raise formwork after the concrete is in
place.

Tube and coupler shoring

C Tube and coupl er towers used for shoring must have allowable loads based on tests
conducted according to the Recommended Procedure for Compression Testing of
Scaffolds and Shores, of the Scaffolding & Shoring  Institute

C Design of shoring layouts must be based on working loads which were obtained using
the test procedures on at least a two and one -half to one safety factor.

C Alltube and coupler compo  nents must be inspected before being used.

C Tubes of shoring structures shall not be used if heavily rusted, bent, dented, or
having other defects.

C Couplers (clamps) must not be used if deformed, broken, or having defective or
missing threads on bolts, or o ther defects.

C The material used for the couplers (clamps) is required to be of a structural type such
as drop -forged steel, malleable iron, or structural grad e aluminum. Gray cast iron
must not be used.

C When checking the erected shoring towers with the sho ring layout, the spacing
between posts must  not exceed that shown on the layout, and all interlocking of
tubular members and tightness of couplers should be checked.

C All base plates, shore heads, extension dev ices, or adjustment screws must be in firm

cont act with the footing sill and the form material, and shall be snug against the
posts.

C Eccentric loads on shore  heads and similar members must be prohibited unless the
shore heads have been  designed for such loading.
C Special precautions shall be taken when formwork is at angles, or sloping, or when

the surface shored from is sloping.

C Adjustment screws must not be adjusted to raise formwork after the concrete is in
place.

Single post sh  ores

C When checking erected single post shores with the shoring layout, the spacing
between shores in either direction must  not exceed that shown on the layout, and all
clamps, screws, pins, and all other components must  be in the closed or engaged
position.

C For sta bility, single post shores are required to be horizontally braced in both the
longitudinal and transverse directions. Diagonal bracing must also be installed. Such
bracing shall be installed as the shores are being erected.

C Devices which attach to the external lateral stability bracing must be securely

fastened to the s ingle post shores.
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C All base plates or shore h eads of single post shores must be in firm contact with the
footing sill and the  form material.

C Whenever single post shores are used in more than one tier, the layout must be
designed and inspected by a structur al engineer.

C Eccentric loads on shore heads must be prohibited unless the shore heads have been
designed for such  loading.

C When formwork is at an angle, or sloping, or when the surface shored fr om is sloping,
the shoring is required to be designed for such  loading.

C Adjustment of single pos t shores to raise formwork must not be made after concrete
is in place.

Fabricated single post sh ores

C The clamp used for adjustable timber single post shores must have working load
ratings based on  tests conducted accordin g to the standard test procedures for
fabricated single post shores in Recommended Procedure for Compression Testing of

Scaffolds and Shores, Scaffolding & Shoring Institute, 1967, and on at least a three
to one safety factor.

C Shoring layouts are required to be made using working load s which were obtained
using test procedures and on at least a three to one safety factor.

C All fab ricated single post shores must be inspected before being used.

C Fabricated single post shores must not be used if heavily rusted, bent, dented,
rewelded, or having  broken weldments or other defects. If they contain timber, they
must not be used if timber is split, cut, has sections removed, is rotted, or otherwise
structurally damaged.

C All clamps, screws, pins, threads , and all other components are required to be in a
condition similar to that of original manufacture.

Adjustable timber single post shores

C The clamp used for adjustable timber single post shores must have working load
ratings based on tests conducted according to the sta ndard test procedures for
fabricated single post shores in Recommended Procedure for Compression Testing of
Scaffolds and Shores, Scaffolding & Shoring Institute, 1967, and on at least a three
to one safety factor.

C Timber used must have the safety factor a  nd allowable working load for each grade
and species as recommended in the Tables for wooden columns in the Wood

Structural Design Data Book, National Forest Products Association, 1970.

C The shoring layout must be made using the allowable load obtained by u sing the test
procedure for the clamp or Tables for timber

C All timber and adjusting devices to be used for adjustabl e timber single post shores
are required to  be inspected before erection.

C Timber must not be used if it is split, cut, has sections remove d, is rotted, or is
otherwise structurally damaged.

C Adjusting devices shall not be used if heavily rusted, bent, dented, rewelded, or
having broken weldments or other defects.

C All nails used to secure bracing on adjustable timber single post shores must be

driven home and the point of the nail bent over.

Timber single post shores:

C Timber used as single post shores must have the safety factor and allowable working
load for each grade and species as recommended in the Tables for wooden columns in
the Wood Str uctural Design Data Book, National Forest Products Association, 1970.

C The shoring layout must be prepared by using working loads obtained by using the
Tables referredto before .

C Alltimberto be us ed for single post shoring must be inspected before erect  ion.
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C Timber must not be used if it is split, cut, has sections removed, is rotted, or is
otherwise structurally damaged.

C All nails used to secure bracing on timber single post shores shall be driven home and
the point of the nail bent over.

Tiered single p  ost shores
Whenever single post shores are used one on top of another (tiered), the

employer must comply with the following specific requirements in addition to

the general requirements for formwork:

C The design of the shoring must be prepared by a qualifie  d designer and the erected
shoring shall  be inspected by an engineer qualified in structural design.

C The single post shores are required to be vertically aligned.

C The single post shores must be spliced to prevent misalignment.

C The single post shores are re quired to be adequately braced in two mutually
perpendicular directions at the splice level. Each tier must also be diagonally braced
in the same two directions.

C Adjustment of single post shores to raise formwork must not be made after the

placement of concrete.

C Reshoring must be erected, as the original forms and shores are removed, whenever
the concrete s required to support loads in excess of its capacity.

Vertical slip forms

C Slip forms are required to be designed, constructed, and the form movement car ried
out, under the immediate supervision of a person or persons experienced in slip form
design and operation. Drawings prepared by a gualified engineer, showing the jack
layout, formwork, working deck s, and scaffolding, must be available at the jobsite,
and followed.

C The steel rods or pipe on which the jacks climb or by which the forms are lifted are
required to be designed for this  purpose. Such rods must be adequately braced where
not encased in concrete.

C Forms must be designed to prevent excessive dist ortion of the structure during the
jacking operation.

C All vertical slip forms must be provided with scaffolding or work platforms completely
encircling the area  of placement.

C Jacks and vertical supports must be positioned in such a manner that the loads do
not exceed the rated  capacity of the jacks.

C The jack s or other lifting devices are required to be provided with mechanical dogs or
other automatic holding devices to support the slip forms whenever failure of the
power supply or lifting mechanism occurs.

C The form structure must be maintained within all design tolerances specified for
plumbness during the  jacking operation.

C Lifting must proceed steadily and uniformly and must not exceed the predetermined
safe rate of lift. A jacking system, which provides p recise, simultaneous movement of
the entire form in small preselected increments, is recommended for large structures.

C Workers placing reinforcing steel must comply with the requirements when working
above the scaffold level.

C The total allowable I oad on sl ip form platforms is required to be determined by the
design engineer and enforced by the field supervisor.

C Lateral and dia gonal bracing of the forms must be provided to prevent excessive
distortion of the structure during the sliding operation.

C While the slide is in ope ration, the form structure must be maintained in line and
plumb.
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C A field supervisor experienced in slip form construction is required to be present on
the deck at all times.

Placing and removal of forms: When moved or raised by crane, cable way, A -frame,
or simila r mechanical device, forms must be securely attached to slings having a
minimum safety factor of five. Use of No. 9 tie wire, fiber rope, and similar makeshift

lashing shall be prohibited.

C Taglines are required to be used in moving p  anels or other large sections of forms by
crane or hoist.

C All hoisting equipment, including hoisting cable us ed to raise and move forms must
have a minimum  safety factor incorporated in the manufacturer's design, and the
manufacturer's recommended loading shall not be exceeded.

C Field-fabricated or shop -fabricated hoisting equipment must be designed or approved
by a registered professional engineer, incorporating a minimum safety factor of five in
its design. Panels and built -up form sections shall be equip ped with metal hoisting
brackets for attachment of slings.

C Forms intended for use where there is a free fall of over ten feet must be equipped
with adequate  scaffolding and guardrails, or employees working on the forms shall be
protected from falls ~ during forming and stripping operations.

C Vertical forms being rai sed or removed in sections must not be released until
adequately braced or  secured. Overhead forms shall not be released until adequately
braced or secured.

C Workers or others at lower levels must be protected from falling materials.
Appropriate warning signs shall be erected along walkways.

C Forms must not be removed until the concr ete is cured. The concrete is required to
be adequately set in order to permit safe removal of the forms, shoring, and br acing.

C Engineer's specifications and local building codes shall be adhered to in determining
the length of time forms should remain in place following concrete placement. In
addition, tests shall be made on field -cured concrete specimens in order to insur e
that concrete has obtained sufficient strength to safely support the load prior to
removal of forms.

Precast concrete and tilt - up operations

C It must be the responsibility of the contractor to use accessories which are designed
to be compatible.

C The desig n capacity of all lifti  ng devices and accessories must be known. The devices
and accessories with the appropriate capacity shall be used.

C Prior to pouring the panels of a tilt -up type construction job, a set of plans or job
specifications, including liftin g procedures, must  be drawn up.

C These plans are required to be at the job site and made available upon request.

C Any changes made in the rigging procedure o fatilt -up panel or slab must  provide the
same degree of safety as required by the original plans.

The plans or specifications must contain the following information:

1) The type, size, and location of all lifting inserts.

2) The type, size, and location of all brace inserts or fittings for guy wires in
each panel and floor or support.

3) The size of braces orgu ys to be used.

4) The compression strength which concrete panels must attain prior to being
lifted.
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The following conditions must be included i n the erection process and are

required to be incorporated in the design plan:

C Braces and all associated components of the bracing system must be designed to
incorporate a safety factor of one and one  -half to resist any normal stresses to which
they may be subjected, including normal high wind velocity pressures for the area.

C Precast concrete wall units, structural fra min g, and tilt -up wall panels are required to
be adequately supported to prevent overturning and to prevent collapse until
permanent connections are completed.

C Floor braces use d to secure panel sections must be placed at an angle of not less
than forty -five degrees or more than sixty degrees from horizontal when physically
possible to install in this manner.

C The bracing on all panel sections shall be installed in such a manner as to prevent the
panel from accidentally rotating.

C Each panel section not secure  d by othe r means must have a minimum of two braces.
The braces must be installed in such a manner as to evenly distribute the load or guy
wires, when properly  installed, may be used in lieu of stiff leg braces.

C |If braces are attached to a panel or slab by bolts tightened into inserts installed in
holes drilled in  concrete, the type of inserts used and method of installation must be
such as to develop the  required strength to be maintained for the bracing system.

C Inserts to be installed for lifting sections of tilt -up precast panels shall be designed
mechanically to maintain a safety factor of three.

C Lifting inserts which are embedded or otherwise attached to precast concrete
members, other  than the tilt -up members, must be capable of supporting at least
four times the maximum intended load applied or transmitted to them.

C The compression strength of the concrete shall be such that when the proper type,
size, and amount of inserts are installed a minimum safety factor of two will be
maintained.

C Lifting hardwar e must be capable of supporting at least five times the maximum
intended load applied or transmitted to the lifting hardware.

C Lifting bolts or other lifting devices which have been be nt, worn, or are defective are
required to be discarded.
C The upper and lo wer sections o f telescoping type braces must be secured by high

tensile steel pins  or bolts which provide adequate shear strength and which will
positively secure against accidental removal.

C Manufactured products must not be altered in a manner which would reduce the safe
working load to less than its original value.

C Inserts shall be positioned so that bolts, or lifting devices, when inserted, will be
perpendicular to  the face on which they are placed.

Design of the panels and layout of the pour must  be mad e in such a manner so that

when picking, the top of the panel will be away from the crane.

If this is no t possible, the contractor must consult with a  representative of the

department and the crane company involved , determining the procedure to be followe d

in lifting and placing itin i ts permanent position , safely.

C Panels must be lifted and handled in such a manner that they will not strike the
hoisting equipment, in case of failure.

C Physical stops shall be provided which will prevent the bottom edge of a panel being

set from slipping off the edge of its supporting structure.

C Tilt-up panels must not be set when there is a possibility that wind velocity would
create a hazardous condition.
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C A gualified signalperson must be designated and must consult with th e crane operator
on lifting procedures prior to making the pick. The signalperson shall be located in
such a position during the pick of the panel that they can observe both the crane
operator and the employees working in the immediate area.

C During the lif ting p rocess, workers must  keep clear of the under side of the panel.

C Persons not involv  ed in the lifting process must be kept clear of the hazardous area
near where panels are being raised, moved or placed.

C If braces must be removed temporarily during con struction, other effective means
shall be provided to safely support the panel during the interim period.

C Each panel is required to be properly braced or otherwise secured prior to removal of
the hoisting equipment.

C Short panels or sections not otherwise s upported by floor, footings, columns or other
structure, shall be properly shored.

Requirements for li ft - slab construction operations

C Lift-slab operations must be designed and planned by a registered professional
engineer who has  experience in lift -slab co nstruction.

C Such plans and designs must be implemented by the employer and shall include
detailed instructions and sketches indicating the prescribed method of erection.

C These plans and designs must also include provisions for ensuring lateral stability o f
the building/structure during construction.

C Jacks/lifting units must be marked to indicate their rated capacity as established by
the manufacturer.

C Jacks/lifting units must not be loaded beyond their rated capacity as established by
the manufacturer.

¢

Jacking equ ipment must be capable of supporting at least two and one -half times the
load being lifted during jacking operations and the equipment shall not be
overloaded. For the purpose of this provision, jacking equipment includes any load
bearing component  which is used to carry out the lifting operation(s).
Such equipment includes, but is not limited to, the following: Threaded rods,
lifting attachments, lifting nuts, hook -up collars, T -caps, shearheads, columns, and
footings.
C Jacks/lifting units shall be designed and installed so that they will neither lift nor

continue to lift when they are loaded in excess of their rated capacity.

C Jacks/lifting units shall have a safety device installed which will cause the jacks/lifting
units to support the load in any position in the event any jack/lifting unit malfunctions
or losses [loses] its lifting ability.

C Jacking operations shall be synchronized in such a manner to ensure even and

uniform lifting of the slab. During lifting, all points at which the slab is suppor ted shall
be kept within 1/2 inch of that needed to maintain the slab in a level position.

C If leveling is automatically controlled, a device shall be installed that will stop the
operation when the % inch tolerance set forth is exceeded or where there is a

malfunction in the  jacking (lifting) system.

C If leveling is maintained by manual controls, such controls shall be located in a
central location and  attended by a competent person while lift ing is in progress. T he
competent person must be experienced in th e lifting operation and with the lifting
equipment being used.

C The maximum number of manually controlled jacks/lifting units on one slab shall be
limited to a number that will permit the operator to maintain the slab level within
specified tolerances, but in no case shall that number exceed 14.

C No employee, except those essential to the jacking operation, shall be permitted in
the building/structure while any jacking operation is taking place unless the
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building/structure has been reinforced sufficiently to ensure its integrity during
erection.

C The phrase fAreinforced sufficiently t o measuhata it s
registered professional engineer, independent of the engineer who designed and
planned the lifting operation, has determined from the plans th at if there is a loss of

support at any  jack location, that loss will be confined to that location and the
structure as a whole will remain stable.
1) Under no circumstances, shall any employee who is not essential to the
jacking operation be  permitted immedi ately beneath a slab while it is being

lifted.

2) A jacking operation begins when a slab or group of slabs is lifted and ends
when such slabs are secured (with either temporary connections or
permanent connections).

C When making temporary connection S to suppor t slabs, wedges must  be secured by
tack welding, or an  equivalent method of securing the wedges to prevent them from
falling out of position. Lifting rods may not be released until the wedges at that
column have been secured.

C All welding on temporary and p ermanent connections must be performed by a

certified welder, familiar with the welding requirements specified in the plans and
specifications for the lift  -slab operation.

C Load transfer from jack/lifting units to building columns must not be executed unit
the welds on the  column shear plates (weld blocks) are cooled to air temperature.

C Jacks/lifting units shall be positively secured to building columns so that they do not
become dislodged or  dislocated.

C Equipment shall be designed and installed so that the lifting rods cannot slip out of
position or the  employer shall institute other measures, such as the use of locking or
blocking devices, which will provide positive connection between the lifting rods and
attachments and will prevent components from diseng aging during lifting operations.

Nonmandatory | ift -slab operations: Operations may require employees to be

removed from the building/structure during jacking operations unless an independent

registered professional engineer, other than the engineer who de signed and planned the
lifting operation, has determined that the building/structure has been sufficiently

reinforced to insure  the integrity of the building/structure.

One method to comply with this provision is for the employer to ensure that continuous

bottom steel is provided in every slab and in both directions through every wall or

column head area.

Column head area means the distance between lines that are one and one half times

the thickness of the slab or drop panel. These lines are located outsid e opposite faces of

the outer edges of the shearhead sections

The amount of bottom steel must be established by assuming loss of support at a given

lifting jack and then determining the steel necessary to carry, by catenary action over

the span between s urrounding supports, the slab service dead load plus any service dead

and live loads likely to be acting on the s lab during jacking.

The surrounding supports must be capable of resisting any additional load transferred to

them as a result of the loss of s upport at the lifting jack considered.

Misc ellaneous concrete construction

C Deadheads used in  post tensioning of tendons must be the type that will increase the
grip on the cable as the tension is increased.

C Proper means and equipment shall be used to preve nt the over -tensioning of the
tendons.

C Only qualified workers are required to perform this type work.
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Prestressed and p oststressed concrete operations

Anchor fitting: In utilizing anchor fittings for tensioned strands, the recommendations
and instructions of the supplier concerning installation, maintenance, and replacement
shall be followed.

C Tools and strand vices must be kept clean and in good repair.
Safety factor

1) Expendable strand deflection devices used to p retension concrete members
must have a minimu m safety factor of two.

2) Reusable strand deflection devices shall have a minimum safety factor of
three.

Jacki ng operations

C During jacking operations of any tensioning element or group of tensioning elements,
the anchors must  be kept turned up close to the anchor plate.

C No one shall be permitted to stand in line or directly over the jacking equipment
during tensioning operations.

C Employees shall not stand behind the jack during tensioning operations.

Jacking and pulling equipment: Pulling headers, bolts, and hydraulic rams are
required to be frequently inspected for indication of fatigue, and the threads on bolts and
nuts inspected for diminishing cross section.

Storage: Stressed members must be stored on a level base and adequately supported

during storage a nd transportation to prevent tipping.

Rigging

C Stressed members must be handled at pick points specifically designated on the
manufacturer's drawings.

C Stressed members shall be lifted with lifting devices recommended by the
manufacturer or the engineerinc  harge.

C No one shall be allowed under stressed members during lifting and erection.
Masonry construction
A limited access zone must be established whenever a masonry wall is being
constructed. The limited access zone shall conform to the following:
1) The lim ited access zone shall be established prior to the start of
construction of the wall.

2) The limited access zone shall be equal to the height of the wall to be
constructed plus four feet, and shall run the entire length of the wall.

3) The limited access zone sh all be established on the side of the wall which
will be unscaffolded.

4) The limited access zone shall be restricted to entry by employees actively
engaged in constructing the wall. No other employees shall be permitted to
enter the zone.
5) The limited access zone shall remain in place until the wall is adequately
supported to prevent overturning and to prevent collapse unless the height
of wall is over eight feet, in which case, the limited access zone shall
remain in place until the requirements have been met
C All masonry walls over eight feet in height shall be adequately braced to prevent
overturning and to  prevent collapse unless the wall is adequately supported so that it
will not overturn or collapse.

C The bracing shall remain in place until permanent sup porting elements of the
structure are in place.
C Employees engaged in cutting or chipping shall wear suitable eye p rotection.

C Masonry saws shall be construc  ted, guarded and operated properly.
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C Persons charged with operation of derricks used for stone setting shall be qualified in
that type of work.

Stone shall be set directly on the wall by the derrick.

Breast derricks when used in setting stone shall be secured against a slip or kick back
and guyed with wire cables. Provide hold down line to prevent derrick from falling
back.

Stone cutters shall wear goggles while trimming stone or cutting holes.

Pins shall be tested for security before stone is hoisted.

Hoisting cables shall be protected from chafing and wearing over corners.

Mason's mortar mixers shall have a bar -type grill installed over the mixer opening.
The guard shall be installed with an automatic disconnect switch to stop the mixer tub
rotation and prevent the mixer from starting whenever the guard is not in place.

Hand tools : Sharp -edged trowels, ham mers, chisels, utility knives

Maintain all hand tools and equipment in a safe condition and check them regularly for
defects. Remove broken  or damaged tools and equipment from the jobsite.

O O
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Require proper eye protection for workers.

Stairways and ladders

Install pe rmanent or temporary guardrails on stairs

Do not store materials on stairways that are used for general access

Keep hazardous projections such as protruding nails, large splinters, etc. out of the
stairs, treads , or handrails.

Correct any slippery condit  ions on stairways before they are used.

Inspect ladders before use for broken rung s or other defects so falls do no t happen.
Discard or repair defective ladders.

Secure ladders near the top or at the bottom to prevent them from slipping

When you canno tti e the ladder off, be sure the ladder is on a stable and level surface
so it cannot be knocked over or the bo ttom of it kicked out

Place ladders at the proper angle (1 foot out from the base for every 4 feet of vertical
rise.

Extend ladders at least 3 feet above the landing to provide a handhold or for balance
when getting on and off the ladde r from other surfaces

Do not set up a ladder near passageways or high traffic areas

Use ladders only for what they were made and not as a platform, runway, or as
scaffold planks.

Always face the ladder and maintain 3 points of contac t when climbing a ladder.

C Use double insulated tools, or ensure that the tools are grounded.

C Keep cutting tools sharp . Wear gloves to protect the hands.

C Make sure guards are in place before usi ng power saws

C Keep hand tools in a tool belt or toolbox. When hand tools are worn down or worn
out, r eplace them.

C Do no t use impact tools with mushroomed heads. Replace them.

C Keep wooden handles free of splinters or cracks and be sure the handles stay tight in
the tool.

C Workers using powder -activated tools must receive proper training prior to using the
tools.

C Always be sure that hose connections are secure when using pneumatic tools.

C Never leave cartridges for pneumatic or po wder -actuated tools unattended.

C Keep equipment in a safe place, according to the manufacturer's instructions.

¢
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Mobile e quipment and crane

C Train workers to stay clear of backing and turning vehicles and equipment with
rotating cabs.

C Be sure that all off -road equipment used  on site is equipped with rollover protection
(ROPS).

C Maintain back -up alarms for equipment with limited rear view or use someone to help
guide them back.

C Be sure that all vehicles have fully operational braking systems and brake lights.

C Use seat belts when  transporting workers in motor and construction vehicles.

C Wear high visibility traffic vests when working near roadways.

C Use flaggers and barricades to keep traffic away from workers.

C Post warning signs to alert all pedestrian traffic to stay away from jo b site.

C Know the rated capacity of the crane and use accordingly.

C Ensure the stability of the crane . Know crane hand signals.

C Use atag line to control materials moved by a crane.

C Verify experience or provide training to crane and heavy equipment operators

Handling rebar

C Cut rebar will always have sharp chisel ends which can cause lacerations and
puncture wounds. Rebar often has scale, rust, or burs which can cause abrasions or
lacerations. Wear proper personal protective equipment such as heavy leather g loves
when working with rebar.

C When manually bending rebar, make sure you have a firm footing, and a firm gri p on
the bar. Do not place your entire weight on the bar being bent , to prevent falling , if

the bar should slip or break.
C Use mechanical hoists o r lifts to handle heavy bundles of rebar.

C When carrying full lengths of rebar, lift the load forward of center, letting the trailing
end drag, if necessary, to prevent the front end from whipping and possibly catching
on the ground, coworkers, or other obj ects.

Welding and Cutting:

Perform Safety Check on all equipment.

Ensure tanks have gas and fittings are tight.
Ensure fire extinguisher is charged and available.
Inspect hoses for defects.

Ensure PPE (welding hood, gloves, rubber boots/soled shoes, a nd aprons) are
available and have no defects.

All defective equipment must be repaired or replaced before use.
Remove flammables and combustibles

No welding is permitted on or near containers of flammable material, combustible
material or unprotected flam mable structures.

Place welding screen or suitable barricade around work area to provide a fire safety
zone and prevent injuries to passersby (do not block emergency exits or restrict
ventilation).

Use an authorized Air Filtering Respirator, if required.

Ensure adequate ventilation and lighting.

Execute Hot Work Permit procedures.

Open valves on oxygen and gas tanks to desired flow.

Shut tank valves and  relieve hose pressure. Store hoses.

Maintain fire watch for one hour after welding and until al | welds have cooled.
Perform final fire watch and terminate permit.
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CONCRETE OPERATIONS

Fall - protection for rebar and concrete formwork

Workers on the face  of formwork or reinforcing steel are required to  use fall protection if
they are six feet or more above a lower lev el. Workers and employers can choose from
among the following  types of fall protection: personal fall -arrest systems, safety nets, or
positioning -device systems.

Personal fall -arrest systems: Personal fall -arrest systems are designed to stop a
worker from  free falling to a lower level. A personal fall arrest system consists of an
anchorage, connectors, and a full body harness.

C Other system components may include a lanyard, a lifeline, and a deceleration

device. These components  must be used only for fall p rotection and not for any other
purpose.

C |If the system, or any system component, is subjected to a fall, it must be
immediately removed from service and cannot be used again until a competent
person determines it is undamaged.

Competent person: A compete nt person is capable of identifying existing and

predictable hazards in the work environment and who has authorization to take prompt

measures to eliminate the hazards.

C Use a personal fall -arrest system as fall protection when you are constructing
standard forms or doing dismantling work, exterior building work, or erecting precast
concrete members.

Safety -net systems: Safety -net systems consist of mesh nets, panels, connectors, and

other impact -absorbing components. Use safety nets as fall protection for doing standard

formwork, slipform work, and erecting precast concrete members.

Positioning  -device systems: Positioning -device systems are the most appropriate

type of personal fall -protection for working on and placing rebar. A positioning  -device

system enables one person to work on a vertical surface with both hands free and it
limits free -fall distance to two feet or less.

C The difference between a positioning device system and a personal fall  -arrest system

is that a positioning -device system supports a worker on an elevated surface and
limits a fall to two feet.

C A personal fall arrest system, on the other hand, prevents a worker from free falling
more than six feet.

The major components of a positioning - device system are:

Body support : abody belt or full body harness.

Connectors and connecting assemblies : a chain/ web rebar assembly or rope/web

lanyard, snaphooks, and D -rings.

Anchorage connector . a carabiner or snaphook.

Anchorage : arebar or other support structure.

Positioning  -device sy stems must meet the following requirements:

Body support: A body belt must limit the maximum arrest force on a worker to 900

pounds and canno t be used for any  purpose other than personal fall protection. A body

harness must limit the maximum arrest force to 1,800 pounds and must be used only for

fall protection.

C Make sure the body belt or harness has side D-rings, or a single front D  -ring for
positioning. (Rear D -rings are for fall arrest only.)

C Use a body belt or full body harness that is properly fitted ; belts and harnesses come
in different sizes. Body belts must not ride up and compress the rib cage.

Connectors and connecting assemblies: Connecting assemblies must have a

minimum tensile strength of 5,000 pounds. Snaphooks and D-rings must be proof -tested

to a minimum  tensile load of 3,600 pounds without cracking, deforming, or breaking.
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C They must be made of drop -forged steel or equivalent materials, the finish must be

corrosion -resistant, and the surfaces smooth. The dimensions of snaphooks must be
com patible with the members to which they are connected or the snaphooks must be
of the double -locking type to prevent roll out.
Anchorage: Positioning -device systems must be secured to an anchorage that can
support at least twice the potential impact load o f a worker 6s fpaunds, or
whichever is greater.
C Be sure to inspect positioning device systems for wear, damage, or deterioration
before using them. Remove defective components from service.
Climbing rebar : Workers may free-climb concrete forms an d rebar to reach  work
areas. The maximum free  -climbing height is 24 feet. The horizontal bars must be spaced
not less than six  inches, or more than 16 inches on center.
C When rebar spacing is more than 16 inches on center, use a ladder or lift to reach
work areas. Upon reaching a work area, you must use a personal fall  -arrest system,

safety net, or positioning -device system for fall  protection.

C Check the rebarbéscltimbidhgyi befdrfeitds meaithe ri gi d

required 3,000 -pound anchor load requirement.

C Avoid climbing overhanging rebar or forms . This type of climbing increases your risk
of falling and overexerting your muscles and joints.

C If you have to work on overhanging objects, use a powered elevated lift or ladder.

Capping rebar: Whenever you work above rebar that protrudes from the floor, cover

the rebar with protective caps that will prevent you from being impaled if you fall. Cap
rebar protruding  horizontally to prevent scrapes, cuts, or eye injuries.

Standard formwork: When you work on standard forms more than six feet above a
lower level, you must use appropriate fall protection (personal fall -arrest, safety -net, or
positioning -device systems) or work from a platform such as a carpenter bracket
scaffold. Railings on work platfo rms must be 42+3 inches high. Include midrails and
toeboards if people are working below.

C When you climb standard forms with walers or cross -ties to gain access to a work
area, make sure the climbing members are no more than 16 inches apart. Use a
ladder o r lift to reach the work area if the climbing members are spaced more than
16 inches apart. Ladder rungs must offer reliable footing. Tie off an unstable ladder

so that it is anchored at the access to the wor k area and at the | adder €

Note: Walers ha ve depths ranging from 1 1/2 inches to 3 1/2 inches. The smaller walers

do not offer much toehold. Use caution when you climb walers with narrow depths.

C If you are doing dismantling or erecting work outside protective guardrails, you must
use a personal fall-arrest system.

C When rebar protrudes from wall forms that you are dismantling, you may tie off to

PN

the exposed r ebar i f itbdés strygng emabyghshndeinimbdr t he

three, grade 60, bar (0.375 -inches diameter) has  ultimate shear strengt h of about
6,000 pounds. A number  -four grade 60 bar (0.500 in diam eter ) has a shear strength
of 8,000 pounds.

C Do not walk, sit, or stand on top of wall forms.

Slipforms: Workers using slipforms are usually protected from falls by safety -net

systems or catc h platforms attached to the forms by carpenter brackets. Special hooks

that anchor directly to slipforms are available, too. Follow the manufacturero

recommendations and instructions if you use these hooks.
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CONCRETE OPERATIONS
Tilt -up work:  When doing tilt - up work:
1) Make sur e wall anchors are cast in the wall when it is formed on the ground.
2) Attach braces to the wall before the lift.
3) Install appropriately sized bolts and shackles to do the lift.

4) After the wall is tilted into place, secure the braces at an appropriate angle be  fore
the lifting cables are  released.

5) Stand clear of the wall and out of its drop zone until it is securely braced.

6) Use appropriate fall -protection equipment to walk or straddle upper wall areas.

7) Use ladders to gain access to the upper wall area.
Precast ¢ oncrete:  When you erect precast concrete members such as wall panels and
columns, or do related work such as grouting precast members and you are six fee tor
more above a lower level: you must be protected from falling by one of the following
methods:

1) Guar drail systems

2) Safety -net systems

3) Personal fall -arrest systems

4) A written fall protection plan and a controlled -access zone.

A fall protection plan allows workers doing precast concrete erection work to use
alternative fall -protection systems or methods when conventional systems are infeasible.
However, the employer must be able to show that conventional systems are
or that they pose a  greater safety hazard to workers than other alternatives.
Employers must make sure these plans meet other requir ements as well.
A controlled -access zone is created by erecting a control line, or lines, to restrict access
to a work area. The control line warns others that access to the zone is limited to
authorized workers. You must have a safety monitor to warn wor kers of fall hazards
within the controlled  -access zone.
Exterior building work . If you work on an unguarded surface or an exterior wall six or
more feet above a lower level, you must use ladders, lifts, or appropriate fall protection
(such as a personal fa Il-arrest system, safety -net system, or positioning -device system).
Ladders : Falls from ladders occur frequently among workers doing rebar and exterior
building work. Most ladder falls involve portable ladders that move, tilt, or shift while a
worker is climbing or descending.
Keep in mind the following points when using a ladder:

1) If the ladder is not stable, tie it off (at the top and bottom) before climbing it.

2) Stay within the side rails when climbing or working from a ladder. You can reach
outfromalad der, but your torso must remain within the side rails.
3y Face the | adder when <cl i mbi ndrytorcarrydobjscse¢hatdi ng it
could cause you to lose your balance. Keep hands free to grasp the ladder.
Protective equipment . When working with concre te, wear protective clothing and
equipment appropriate for the task.
Important items are gloves, safety glasses, leather work shoes, and a hard hat.
Training : Employers must be aware of workplace fall hazards and take appropriate
action to eliminate or minimize those hazards. They should select appropriate fall
protection for a particular area or operation and train workers to use it correctly.
Employers are required to provide training for all workers exposed to fall hazards. The
training must be provided by a competent person and should ensure that workers can:
1) Recognize fall hazards in their work area.
2) Use appropriate procedures to minimize their exposure to fall hazards.
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Workers who use or intend to use a personal fall -arrest system also should
know:

1) How to inspect the equipment before they use it.

2) How to wear the equipment.

3) Proper hook -up and attachment methods for the equipment.

4) Anchoring and tie - off techniques appropriate for the work.

5) How to estimate free  -fall distances.

6) Equipment care and storage p rocedures.

7) Rescue procedures and techniques.

Retraining : Workers who do not recognize fall hazards at a particular wo rk area must

be retrained. W orkers may need retraining because of changes at a worksite that make

earlier training  obsolete, changes in the types of fall -protection equipment used, and

failure to demonstrate skills for using fall - protection equipment effectively.

Training records : Employers must maintain a written record for each worker who has

received fall -protection training. Th e record must documenane,thelkdade wor k et
the worker was trained, and t he ahexanmple efradrainingi gnat ur
record that documents a pwtectidhe ralhimg. ongoi ng f al |
Emergencies : Fall-protection systems are designed t O minimize workerso ex
fall hazards and to reduce their risk of injury if they do fall. However, employers are
responsible for establishing procedures to ensure that workers who do fall receive

prompt emergency and medical attention. Emergency pro cedures should identify key

rescue and medical personnel, equipment available for rescue, emergency
communications procedures, retrieval methods, and primary first -aid requirements.

Employers should also establish rescue procedures for personal fall -arrest systems

before workers use  the systems.

NOTE: Workers in 911 service areas can use the 91 1 number for ambulance service;

however, most 91 1 responders are not trained to rescue an injured worker suspended in

a personal fall -arrest system. Rescue procedures must assure prompt resc ue of a
suspended worker. The 91 1 number does not ensure prompt rescue.

Use the guidelines below to develop your own emergency -response procedures.

Before on - site work begins

1) Make fire department or emergency -response units aware of  the job specifications

at the site and any factors that may slow response time.

2) Document the rescue plan and make sure ités pos

3) Post emergency responder phone numbers and addresses at the worksite.

4) Mark the worksite with signs and note the easiest access routes in and out of the

site.

5) Make sure you have quick access to rescue and retrieval equipment, such as lifts

and ladders.
As on -site work progresses

1) Identify on -site equipment that can be used for rescue and retrieval. Examples:

lift s and ladders.

2) Maintain a current equipment inventory at the worksite. Equipment may change

frequently as the job progresses.

3) Reevaluate and update the emergency -response plan if on -site work tasks  change.
Respond to emergencies : If the worker is injured, call 91 1 or other emergency
numbers indicated on the emergency -response plan for ambulance service. Remember,
911 responders are not trained to rescue an injured worker suspended in a personal fall -
arrest system. First responders should clear a path to the victim. Others should be sent
to direct emergency personnel to the scene.
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CONCRETE OPERATIONS

1) Make sure only qualified personnel attempt a technical rescue.

2) Prohibit all nonessential personnel from the fall/rescue site.

3) Talk to the fall victim.

49 Determine t he voriftpassibles condi t i

5) If the victim is accessible, provide comfort and check vital signs.

6) If necessary, administer chest compressions , and attempt to stop bleeding.
Investigating accidents

1) Report fat alities and catastrophes to OSHA within eight hours. Report in juries
requiring overnight hospitalization and medical treatment other than first aid
within 24 hours.

2) ldentify all equipment associated with the accident and place it out of service until

the accident investigation is complete.
3) Document step by step what went wrong and what went right.

4) Review the fall -protection plan. Determine how the plan could be changed to
prevent similar accidents. Revise the plan accordingly.

5) Have a competent person examine equipment associated with the accident. If it
contributed to  the accident, determine how and why. Replace it if necessary.

Definitions of selected terms
Anchorage : A secure point of attachment for workerso |i

devices. Anchorages for personal fall -arrest systems must be capable of supporting a
minimum load of 5,000 pounds per worker (or be designed, installed, and used under
the supervision of a qualified person, as part of a complete personal fall -arrest system
that maintains a safety factor of at least two). Anchorages for position ing -device systems
must be capable of supporting a minimum load of 3,000 pounds per worker.

Body belt (safety belt) A strap that cinches around a personbod
lanyard, lifeline, or deceleration device. The maximum permissible arresting force for a
body belt is 900 pounds. The use of a body belt in a positioning -device system is
acceptable and is regulated under section 1926.502, paragraph (e) of Subdivision M.

Body harness : Straps that an individual wears to distribute fall -arresting fo rces over
the thighs, waist , chest, shoulders, and pelvis, and a ttaches to other components of a
personal fall -arrest system. The maximum permissible arresting force for a body harness

is 1,800 pounds.

Carpenter bracket scaffold . A scaffold consisting of w  0od or metal brackets supporting

a platform.

Competent person : A person who is capable of identifying existing and predictable
hazards in the work environment and who has authorization to take prompt measures to

eliminate the hazards.
Connector : A device u sed to couple (connect) components of a personal fall protection

system or positioning  -device system. The connector may be an independent component
(such as a carabiner) or an integral component (such as a buckle or D -ring sewn into a
body belt) of the sys  tem.

Connectors must be made of drop forged steel or equivalent material and proof -tested to
a minimum tensile load of 3,600 pounds; they must have a corrosion -resistant finish and
all surfaces and edges must be smooth to prevent damage to other parts of t he system.
Controlled -access zone (CAZ) : An area designated for overhand bricklaying
operations or leading edge construction, or as required in a fall - protection plan.
Conventional fall  protection systems; guardrail systems, personal fall -arrest systems, 0o r
safety -net systems are not required in the area; access is permitted only to workers
performing overhand bricklaying and leading edge construction tasks.

©Safety Services Company



Conventional fall protection . A guardrail system, safety  -net system, or personal fall -
arrest system.

Deceleration device : A mechanism that dissipates or limits energy imposed on a
person during fall arrest. Examples include rope grabs, rip -stitch lanyards, special ~ woven
lanyards, and automatic self -retracting lifelines.

D-rings : Attachment points on a bo dy belt or harness for deceleration devices or
lanyards. D -rings must have a minimum strength of 5,000 pounds and must be proof -
tested to a minimum tensile load of 3,600 pounds.

Formwork : The total system of support for freshly placed or partially cured co ncrete,
including the mold or sheeting (form) that is in contact with the concrete, as well as all
supporting members including shores, reshores, braces, and related hardware.

Free fall : Falling before fall protection begins to arrest the fall.

Guardrail s ystem : Vertical barriers erected to prevent workers from falling to a lower
level.

Lanyard : A flexible rope, strap, or webbing that connects a body belt or harness to a
deceleration device, lifeline, or anchor. Lanyards that tie -off one worker must have a
minimum breaking strength of 5,000 pounds. Lanyards that automatically limit free -fall
distance to two feet or less must have components capable of sustaining a minimum

static tensile load of 3,000 pounds with the lanyard in the fully extended position.

Lifeine : A fl exi bl e Iine that attaches dir ectlanyardt o
or deceleration device at one end and to an anchor at the other end. A lifeline that hangs
vertically and is connected to one anchor is a vertical lifeline. A lifelin e that stretches
horizontally between two anchors is a horizontal lifeline. All lifelines must be protected
against cuts or abrasions; they cannot be made of natural fiber rope.

Personal fall  -arrest system . A conventional fall -protection system designed to stop a
single worker from free falling to a lower level. Components include an anchorage,
connectors, a body belt, or body harness and may include a lanyard, deceleration device,
or lifeline.

Positioning  -device system : A type of personal fall protection s ystem that supports a
person who needs to work with both hands free on surfaces, such as walls or window
sills. Also, used for formwork construction and concrete rebar placement.

Precast concrete . Concrete members (such as walls, panels, slabs, columns, an d
beams) that have been formed, cast, and cured prior to final placement in a structure.
Qualified person : A person who, by possession of a recognized degree, certificate, or
professional standing, or who by extensive knowledge, training, and experience, h as
successfully demonstrated the ability to resolve problems relating to a specific subject,
operation, or project.

Safety -netsystem : A fall -arrest system of mesh nets including panels, connectors, and

other impact -absorbing components.

Slipform : Aformt hatis pulled or raised as concrete is placed.

Snaphook : A connector consisting of a hook -shaped member and a keeper. It can be
opened to receive an object and, when released, automatically closes to retain the
object. There are two types of snaphooks 0 locking and nonlocking.

Tilt -up work : A method of concrete construction in which members are cast horizontally

at a location adjacent to their eventual position and tilted into place after forms are
removed.

Waler : A horizontal timber or steel member used fo r bracing vertical members.
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CONCRETE OPERATIONS

Foundation Concrete

Truck Placement
C Effective immediately and until further notice, 29 CFR 1926.652 shall not be applied
to house foundation/basement excavations when all the following conditions are

present.
C The house foun dation/basement excavation is less than seven and one -half feet in
depth or is benched for at least (2) feet horizontally for every five (5) feet or less of

vertical height:
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C There is no water, surface tension
cracks, nor other environmental
conditions present that reduce the
stability of the excavation:

&

7

C There is no heavy equipment
operating in the vicinity that causes
vibration to the excavation while
employees are in the excavation:

C All soil, equipment, and material
surcharge loads are no closer in
distance to the top edge of the
excavation than the excavation is
deep:
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CONCRETE OPERATIONS
¢

Fill Dirt on Site

However, when front ~ end loaders are used to
dig the excavations, the soil surcharge load
shall be placed as far back from the edge of
the excavation as possible, but never closer
than two (2) feet:

Work crews in the excavation are the minimum
number needed to per form the work:

The work has been planned and is carried out

in a manner to minimize the time employees
are in the excavation:
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