
Safety
2023 OACES |Oregon BRIDGE MAINTENANCE

Workshop



Health, Safety, Security
“Under the Occupational Safety and Health Act of 1970, 
employers are responsible for providing a safe and healthful 
workplace. No person should ever have to be injured, 
become ill, or die for a paycheck.”



Causes of Accidents 
• Improper attitude – Time, effort, peer pressure.
• Personal limitations.

o Physical impairment.
• Boredom and/or carelessness.
• Faulty equipment.
• Inappropriate or loose fitting clothing.
• Lack of planning.
• Lack of proper training.
• Lack of pre-safety meeting.
• Cowboys and Heroes.
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Presenter Notes
Presentation Notes
Key Message
Specific causes of accidents include the following:
Improper attitude – distraction, carelessness, worries over personal matters.
Personal limitations – lack of knowledge or skill, exceeding physical capabilities.
Physical impairment – previous injury, illness, side effect of medication, alcohol or drugs.
Boredom – falling into an inattentive state while performing repetitive, routine tasks.
Thoughtlessness - lack of safety awareness and not recognizing hazards. 
Shortcuts - sacrificing safety for time.
Faulty equipment – damaged ladder rungs, worn rope, frayed cables or access equipment not inspected regularly.
Inappropriate or loose fitting clothing.
Lack of planning – insufficient equipment, access, and time can cause safety hazards. 
Lack of proper training for the activities undertaken
Lack of pre-safety meeting, including discussion of relevant SDS

Background Information
Accidents are usually caused by human error or equipment failure.  Part of safety awareness is acknowledging this and planning ahead to minimize the effects of those errors or failures.
 
Accidents caused by equipment failure can often be traced to inadequate or improper maintenance.  Inspection, maintenance, and update of equipment can minimize failures.  Accidents caused by people are usually caused by an error in judgment, thoughtlessness, or trying to take shortcuts.  

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 

Notes and References
None. 




Cowboys and Heroes  
Do you work with any of these individuals?

Presenter Notes
Presentation Notes
Thoughtlessness - lack of safety awareness and not recognizing hazards. 
Faulty equipment – damaged ladder rungs, worn rope, frayed cables or access equipment not inspected regularly.
Shortcuts - sacrificing safety for time.

Scenario:
A service truck operator needs only one more part to get an important piece of equipment operational. The parts store has exactly what is needed, but they close in 15 minutes.
Can the truck operator make it??



The craziest things happen --



On your last day of Work!!

• Call an engineer?
• Don’t call?

Presenter Notes
Presentation Notes
How long would it have taken to secure the crane?

How fast were they going.




The Fatal Four
• Falls.
• Electrocution. 
• Struck by object.
• Caught-in/between.

1:2-7

Presenter Notes
Presentation Notes
Key Message
The fatal four causes of worker fatalities in the construction (including maintenance operations) industries are:
Falls, 
Electrocution, 
Struck by object, and 
Caught-in/between

According to statistics provided by OSHA, eliminating the Fatal Four would save in excess of 500 lives in America every year.

Photo shows WA DOT’s Memorial to Fallen Workers. 

Background Information
Out of 4,251 worker fatalities in private industry in calendar year 2014, 874 or 20% were in construction or maintenance ―that is, one in five worker deaths that year were in construction or maintenance. The leading causes of worker deaths on construction or maintenance sites were falls, followed by struck by object, electrocution, and caught-in/between. These "Fatal Four" were responsible for more than half (58%) the construction or maintenance worker deaths in 2014.

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 

Notes and References
WADOT. Memorial to Fallen Workers. Creative Commons. Terms of Use: CC BY-NC-ND 2.0.

OSHA. Commonly Used Statistics. United States Department of Labor. Retrieved from: https://www.osha.gov/oshstats/commonstats.html
NHI-130088 Bridge Construction Inspection. Lesson 4.1 Safety.



Common Worker Safety 
Hazards & Risks

1:2-8

Hazard Risk

Working at Heights Falling
Fumes, Dust, Smoke Respiratory Impairments
Chemical exposure Bodily harm 
Equipment/Machinery Injury
Power lines Shock or electrocution
Confined Space Oxygen deficiency
Trenches & Excavations Collapse/cave-in
Traffic Collision and bodily injury

Presenter Notes
Presentation Notes
Key Message
Bridge maintenance workers work in a hazardous environment.  Each hazard has a safety risk.  It is important to know the hazards and protect against the risks.  

THIS REQUIRES TRAINING!

Background Information
None.

Slide Control
None. 
This is a new topic introductory slide. 
This is a WHY slide. 

Instructional Methods
Lecture. 
Discuss each of the items in each column of the table. 
Ask: Are there any hazards we didn’t include the list?
Collect answers from the class and react accordingly. 
Note: For Confined Space and Trenches & Excavations, risks can also include panic.  
Note: Bodily Harm from Chemical exposure encompasses burns, respiratory distress and carcinogens.
Note: Injury from equipment/machinery includes burns, impact and crushing. 

Notes and References
NHI-130088 Bridge Construction Inspection. Lesson 4.1 Safety.




Required Training
• Fall Protection Training.
• GHS – Globally Harmonized System: Hazard 

Communication.
• Respiratory Safety, Silica Table 1.
• Lock-Out Tag-Out.
• Blood Borne Pathogens.
• Excavation – Trenching / Shoring.
• CPR – First Aide.



Addressing Worker Safety 
Hazards in the Field 

• Training, Training, Training – documentation.
• Use fall protection.
• Use appropriate personal protective equipment 

(PPE) for the job.
• Apply accident prevention and proper safety 

measures. 

1:2-10

Presenter Notes
Presentation Notes
Key Message
It takes planning to work safe in hazardous working conditions. Training is essential to effective planning.

But all of this is effective only when workers:
Use fall protection;
Use appropriate personal protective equipment (PPE) for the job; and
Apply accident prevention and proper safety measures, such as understanding the materials your working with, being aware of your surroundings and understanding the limits of the equipment being used.

Background Information
PPE should be worn every day; sometimes additional protection is required.  Plan ahead; if you know how to do the job, then you should also know how to do the job safely.  Bring the right PPE, crews often have a PPE duffle bag that has their harness and lanyard, their respirator, Tyvek suits, vests, ear muffs, extra safety glasses, and other specialized protective equipment.     

Slide Control
None. 
This is a HOW slide. 

Instructional Methods
Lecture. 

Notes and References
None. 




Fall Protection
• What is a “Safe” Height ???
• Scaffold & Construction Work vs General Industry Work.
Scaffold Standard (29 CFR 1926.451(g)(1))  - 10 Feet
Construction Standard (29 CFR 1926.501(b)(1))  - 6 Feet
General industry standard,(29 CFR 1910.28(b)(1)(i)) – 4 Feet

CFR – U.S. CODE OF FEDERAL REGULATIONS

Presenter Notes
Presentation Notes
Situational Awareness is critical in effective fall protection.

(b)(1) Unprotected sides and edges. Each employee on a walking/working surface (horizontal and vertical surface) with an unprotected side or edge which is 6 feet (1.8 m) or more above a lower level shall be protected from falling by the use of guardrail systems, safety net systems, or personal fall arrest systems. 

Regulations most recently checked for updates: Feb 25, 2019 

(b)(2) Leading edges. (i) Each employee who is constructing a leading edge 6 feet (1.8 m) or more above lower levels shall be protected from falling by guardrail systems, safety net systems, or personal fall arrest systems. Exception: When the employer can demonstrate that it is infeasible or creates a greater hazard to use these systems, the employer shall develop and implement a fall protection plan which meets the requirements

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10757
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10757
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=9720&p_table=STANDARDS


Fall Protection (cont.) 
• Fall Prevention, Fall Restraint, Fall Arrest.
• Survey the site for potential fall hazards before working.

o Applies to unprotected side or edge. 

• Complete proper training before using fall protection. 
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Presenter Notes
Presentation Notes
Key Message
It is important to know what constitutes good fall protection.   
Survey the site for potential fall hazards before working, this applies to unprotected side or edge 10, 6, 4 feet or more above a lower level.
Complete proper training before using fall protection.
 
Background Information
Falls are the leading cause of deaths in the construction industry.
Most fatalities occur when employees fall from open-sided floors and through floor openings.  
Falls from as little as 4 to 6 feet can cause serious lost-time accidents and sometimes death.
Open-sided floors and platforms 6 feet or more in height must be guarded.
OSHA requires fall protection for various work activities and heights: for construction all protection is required at 6 feet above a lower level; except for scaffolding, where protection is required if it is 10 feet or more above a lower level; or for steel erection, where protection is required if the employee will be working 15 feet or more above a lower level.
Per OSHA section 1926.502(g)(1)(i) - when control lines are used, they shall be erected not less than 6 feet nor more than 25 feet from the unprotected or leading edge, except when erecting precast concrete members.  Further note that regulations by your state Public Employee Health and Safety enforcement agency may be more strict.

Slide Control
None. 
This is a HOW slide. 

Instructional Methods
Lecture. 
Ask: What devices are the three systems that meet the OSHA requirements of for fall protection?  
Answer: Personal fall arrest systems (PFAS), guardrails, and safety nets, warning lines between 6 feet and 25 feet from the edge.

Notes and References
None. 



Fall Protection (cont.) 
• A,B,C,&D = Anchor, Body 

Wear, Connection, 
getting Down.

• Fall Gear – Service Life.

• Must be anchored to 
structurally sound 
attachment point.
o Separate anchorage points 

for each line.

1:2-13

Presenter Notes
Presentation Notes
Key Message
Don’t cheat the connection and make sure it’s higher than you and your lanyard. 
Check that your safety line is anchored to structurally sound portions of the structure and separate anchorage points for each line.

Background Information
According to OSHA, safety line anchorages must be independent of any platform anchorage and  capable of supporting at least 5,400 lbs. per worker.

When using a ladder there are several key points to remember.  First, choose and use the right ladder for the job.  Don’t  use a ladder that is too tall, faulty, or dangerous in some way. Do make sure the ladder is secured properly to the ground or wall and make sure that the ladder is balanced so as to prevent twisting and falling.   Also maintain three points of contact on the ladder at all times. This means that both feet and at least one hand need to be touching the ladder when in use. Finally, face the ladder as you ascend it.

When working off scaffolding, make sure the scaffold is completely level and is not off balance at all. Inspect the scaffolding each day before using it to ensure that it is safe and ready for use. In order to prevent a fall from heights, it is important to ensure  all guard rails are in place to prevent someone from toppling over the side of the scaffold.

Slide Control
None. 
This is a HOW slide. 

Instructional Methods
Lecture. 

Notes and References
OSHA Office of Training and Education. Safety and Health Regulations for Construction. Subpart 1926.104(e). Aug. 1995.




Fall Protection - Ladders
• LADDERS (29 CFR 1910.23). 

• Always inspect a ladder before use.

• Verify level footing and rigid support at top.

• Follow manufacturers warnings.

• Use the proper lean ratio when using a ladder:
o 1 foot out from base, for every 4 feet of elevation.

1:2-14

Presenter Notes
Presentation Notes

Use the proper lean ratio when using a ladder:
1 foot out from base, for every 4 feet of elevation.

My Favorite – do not stand on or above this step.

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10757


Bridge Rail

1:2-15

Presenter Notes
Presentation Notes
Also be aware that because standard vehicle rail is less than 42 inches tall, it is not sufficient for fall protection purposes.  Hence, no sitting on bridge barriers is permitted per OSHA regulations.

Each employee on a walking/working surface (horizontal and vertical surface) with an unprotected side or edge 

Each employee who is constructing a leading edge 6 feet 







Importance of PPE Video

1:2-16

Presenter Notes
Presentation Notes
Key Message
This video reinforces the importance of the wearing basic types of PPE at all times in the field. 

Background Information
None. 

Slide Control
Select “play” button to begin video. 
This is an participant engagement slide. 

Instructional Methods
Video. 
Video length: 2 minutes, 48 seconds
When video is over ask for feedback from the class. 

Notes and References
Video provided by MDOT. 
Video script:
So what is our questionable preconception?
Well, the idea is that we are being asked to wear more safety equipment than what’s really necessary and more than what other contractors are wearing when they are out on the road.
You mean like hard hats, safety glasses, stuff like that? EXACTLY.
Jim is gathering all of the “and such” safety gear and sets out to put it to the test .
This is a pair of steel toed boots. We are going to put the hot dogs in, shove them way up into the toe, take our weight and see what happens.
And as you can see, the hot dogs are still intact. Your toes would be protected by the cap. If it’s not a steel toed or composite toed boot…OOOOHH that one broke it right off, flattened it good, so you just lost your big toe.
So the preconception that steel toed boots are just a work site fashion statement is … SMASHED.
I’ve heard all sorts of excuses about not wanting to wear their hard hat. So can this piece of plastic really make a difference? Let’s find out.
For example, hard hats are for protecting not only from falling objects but also from flying objects. That’s what makes good reason for wearing your hard hat. It didn’t leave a mark! So to recap: this is your head, this is your head without a hard hat, and the preconception that hard hats are just for creating hat head is … SMASHED.
Can you see this stop sign? That big stop sign? Yeah.  Do you want to keep being able to see this? Yeah, that’d be nice. Even when we get people to wear their boots, their vests, their hard hats, you know what’s a tough sell? Safety glasses. 
What are the odds of something hitting me exactly square in the eye? There is a chance that something won’t hit you in the eye, but there is a chance that something might. With safety glasses, and without safety glasses. And just like that you lose depth perception, peripheral vision, and the ability to enjoy a 3D film.
So the preconception that safety glasses are just for show is … SMASHED.





Appropriate PPE
• OSHA, OR-OSHA, and ANSI Guidelines.
• Head protection.

o Hardhats or helmets.
• Eye and face protection.

o Safety glasses, goggles, face shields. 
• Foot protection.

o Boots with impact resistant toes, electrical, slip resistance 
and puncture resistant soles. 

1:2-17

Presenter Notes
Presentation Notes
Key Message
It is important that bridge maintenance workers wear appropriate PPE to protect them in the field. 
Head protection includes hardhats and helmets (unless agency policy does not require it).
Eye and face protection includes safety glasses, goggles, and face shields. 
Foot protection means wearing boots with impact resistant toes, electrical, slip resistance and puncture resistant soles.

Background Information
Head protection; bridge maintenance workers should wear hard hats or protective helmets at all times, unless otherwise noted on the site safety plan or unless agency policy does not require it.
A hard hat can prevent serious head injuries in two ways.  First, it provides protection against falling objects.  The bridge site environment during maintenance activities is prone to falling objects. Main concerns are:
Deteriorated portions of bridge components dislodged during inspection;
Equipment dropped by coworkers overhead; and
Debris discarded by passing motorists.

Eye and face protection; bridge maintenance workers should wear properly fitted safety glasses or goggles at all times, full face shields should be worn when working around flying particles.
Eye protection is necessary when the worker is exposed to flying particles. Glasses with shatterproof lenses are not adequate if side protection is not provided.  It is also important to note that only single lens glasses be worn when climbing (no bifocals). Wear eye protection during activities such as:
Using a hammer
Using a scraper or wire brush
Grinding
Shot or sand blasting
Power tools

Foot protection; bridge maintenance workers should wear boots with impact resistant toes, or electrical, slip resistance and fall protective soles designed for working on specific tasks. 

Slide Control
None. 
This is a combination slide (WHY and HOW).

Instructional Methods
Lecture. 
Ask: What types of PPE are you required to wear by your agency?
Collect responses.

Notes and References
None. 





Appropriate PPE (cont.)  
• Hand protection.

o Gloves. 
• Hearing protection.

o Ear plugs or muffs.
o Two-way headsets.

• Respiratory protection.
o Respirator or dust mask.
o Air monitoring device.

• Protection from motorists.
o Safety reflector vest – 1000 Ft.

• Drowning prevention.
o Life jacket.

1:2-18

Presenter Notes
Presentation Notes
Key Message
It is important that bridge maintenance workers wear appropriate PPE to protect them in the field. 
Hand protection includes gloves.
Hearing protection includes ear plugs or muffs. 
Respirator protection means wearing a respirator or dust mask, along with an air monitoring device if appropriate. 
Protection from motorists means wearing a reflective safety vest. 
Drowning prevention means wearing a life jacket when working over water or on a boat. 

Background Information
Hand protection; bridge maintenance workers should wear gloves when working around chemicals, temperature extremes, or in instances when there is potential for cuts or lacerations.
Hearing protection; bridge maintenance workers should wear ear plugs or muffs around areas of jackhammering, heavy equipment as well as loud situational noise (pile driving, ledge blasting, etc.)
Respiratory protection; bridge maintenance workers should wear a respirator or dust mask when in areas of blasting, sweeping, and vacuuming. 
A respirator or dust mask can protect the worker from harmful airborne contaminants and pollutants.  Consult agency or OSHA regulations for approved types and appropriate usage. Conditions requiring a respirator (as well as an air monitoring device in some situations) include:
Sand blasting
Painting
Exposure to dust from pigeon droppings (exposure to pigeon droppings may result in histoplasmosis, a potentially very serious illness)
Work in closed or constricted areas
Hammering, scraping or wire brushing steel members with lead based paints.
Birds are common inhabitants on bridges. The wide flanges of steel girders and pier caps are preferred nest and roosting sites. These areas should be thoroughly washed and installation of bird screens would be beneficial. If bird or nest removal is required, caution should be exercised as there may be restrictions due to federal protection of birds or other species such as bats. Removal of the droppings should be done while wearing a respirator to avoid inhaling contaminants. Histoplasmosis is an infection of the lungs leading to a cough or flu-like symptoms which is often associated with decaying bat guano and bird droppings. Disruption of the debris can release infectious elements that are inhaled and settle into the lung. 

Protection from motorists; when performing activities near traffic, the worker is required to wear a safety vest.  Be sure the vest conforms to current OSHA and MUTCD standards. The combination of bright color and reflectivity makes the worker more visible to passing motorists.  Safety is improved when the motorist is aware of the worker’s presence.
Note that the person in the foreground is wearing an out-of-date vest – the person in the far rear right is wearing a current vest.

Drowning prevention; always wear a life jacket when working over water or in a boat. If an accident occurs, good swimmers may drown if burdened with equipment.  Also, if knocked unconscious or injured due to a fall, a life jacket keeps the worker afloat.  Also wear a life jacket when wearing hip or chest waders.  If a bridge worker slips or steps in an area that is too deep, their waders can fill with water and drag them under, making swimming impossible.

Slide Control
None. 
This is a combination slide (WHY and HOW).

Instructional Methods
Lecture. 

Notes and References
None. 





Over/Near Water
• Anywhere there is a 

chance of drowning!
• Life jacket.
• Skiff.

1:2-19



Respirable Crystalline Silica
• Know the rules.
• Table 1.

1:2-20



Appropriate PPE (cont.)
• Skin Protection.

o Proper clothing coverage.
o Gloves.
o Sunblock.
o Face shields.

1:2-21

Presenter Notes
Presentation Notes
Key Message
Skin should be protected from the sun and sunburns, wet cement, liquid asphalt and other harmful sources. 
This photo shows a man’s forearm that came in direct contact with wet cement. Similar injuries can result from contact with liquid asphalt.
Good PPE includes: alkali-resistant gloves,  coveralls with long sleeves and full-length trousers (pull sleeves down over gloves and tuck pants inside boots and duct-tape at the top to keep mortar and concrete out),  waterproof boots high enough to prevent concrete from flowing in when workers must stand in fresh concrete, suitable respiratory protective equipment such as a P, N or R 95 respirator when cement dust can’t be avoided.

Background Information
Wet cement contacting the skin for a short period then washed off causes little irritation. But continuous contact between skin and wet cement allows alkaline compounds to penetrate and burn the skin. The PH of plastic concrete is comparable to ammonia, and approaches the PH of oven cleaner. 
When wet concrete or mortar is trapped against the skin—for instance, by falling inside a worker’s boots or gloves or by soaking through protective clothing—the result may be first, second, or third degree burns or skin ulcers. These injuries can take several months to heal and may involve hospitalization and skin grafts. If wet cement comes into contact with your skin or clothes, remove all contaminated clothing and wash footwear before removing.  Wash all affected areas of skin with water.  Change your clothing and wash it before wearing again.

Inhaling high levels of dust may occur when workers empty bags of cement. In the short term, such exposure irritates the nose and throat and causes choking and difficult breathing. Sanding, grinding, or cutting concrete can also release large amounts of dust containing high levels of crystalline silica. Prolonged or repeated exposure can lead to a disabling and often fatal lung disease called silicosis.  
Exposure to airborne cement dust may cause immediate or delayed irritation of the eyes.  Depending on the level of exposure, effects may range from redness to chemical burns and blindness.  Minimum—safety glasses with side shields or goggles, under extremely dusty conditions, tight-fitting unvented or indirectly vented goggles. Don’t wear contact lenses when handling cement or cement products.

Slide Control
None. 
This is a combination slide (WHY and HOW).

Instructional Methods
Lecture. 
Ask: Has anyone got concrete on their hands before?
Collect responses.
Ask: Did your skin feel slippery or greasy?
Collect responses. 
Follow-up: Your skin feels slippery because it’s dissolving.  Because the pH of concrete is about 11, it doesn’t really feel like a burn, like it normally would when acid touches your skin. Damage can be occurring without pain in the initial stages. 

Notes and References
Photo provided by NHI. 




Safety Measures 
• Safety attitude and awareness.
• Safety Data Sheets (SDS) – The RIGHT to UNDERSTAND.
• Equipment and machinery. 
• Forklift safety.
• Boom truck safety.
• Electrical safety. 
• Excavation – trenching/shoring.
• Confined space.
• Traffic configuration and management.  

1:2-22

Presenter Notes
Presentation Notes
Key Message
Safety attitude and awareness; 
Awareness of surroundings – Always be aware of dangers associated with inspection location when climbing.  Do not become as engrossed in the job as to step into mid-air.
Keeping well rested and alert – Working conditions encountered during bridge maintenance activities are varied and can change rapidly requiring workers to be fit and attentive.
Maintaining proper mental and physical condition – bridge maintenance tasks require a multitude of motor skills.  To perform at acceptable levels, workers should be physically fit and free from mental distractions.
Realize limitations – Bridge maintenance workers should be confident the job can be performed safely.  If there is a feature that cannot safely be worked on with the equipment available, do not risk it. 
Safety Data Sheets (SDS); Having access and proper knowledge of hazardous materials you are working with can help prevent accidents in the field.
Electrical safety.
Equipment and machinery.
Confined space; A permit is required for working within a confined space. The air in confined spaces may be inadequate or hazardous, so it is important to be prepared.  
Traffic configuration and management; Traffic configuration and management is done every day; taking it down the right way is just as important as setting it up right. 

Background Information
None. 

Slide Control
None. 
This is a new topic introductory slide. 

Instructional Methods
Lecture. 
Discussion.
Allow about 5 minutes for group discussion on these topics. 

Notes and References
Reference: National Safety Compliance. 




Safety Data Sheets (SDS) 

1:2-23

9 Pictograms, 16 Section, Two Signal Words – Warning and Danger

Presenter Notes
Presentation Notes
Key Message
Starting June 1, 2015, all chemicals must have a new SDS (also known as “Safety Data Sheets").
SDS must also include ‘signal words’ (“Danger” or “Warning”) and ‘pictograms’ as defined for labels. 
Pictograms will be new, and will be discussed on the next few slides. 

The left image shows an example of a safety data sheet. 
The image on the right illustrates the chemical hazard identification system. 
Red: Fire hazard
Blue: Health hazard
Yellow: Reactivity hazard
White: Specific hazard or Personal Protective Equipment
4 =  Extreme hazard 
3 = Serious hazard
2 = Moderate hazard
1 = Slight hazard
0 = Minimal hazard

Background Information
Workers, by law, have a right to know when they may be exposed to working conditions that are known to be harmful. Safety Data Sheets list hazards and required precautionary measures. These Safety Data Sheets give detailed information about the nature of a chemical, such as its physical and chemical properties and its health, safety, fire, and environmental hazards.
Your supervisors should have an up-to-date book of Safety Data Sheets available at all times for new materials purchased for the project. These same Safety Data Sheets should also be available for materials that are part of the existing structure
Employers must have an SDS for each hazardous chemical they might use.
Ensure that someone is responsible for obtaining and maintaining the SDSs for every hazardous chemical in the workplace. 
As new chemicals are purchased, the inventory list should be updated and SDS made available.

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 

The instructor shall proceed through this series on SDS quite quickly since agencies have their own training related to this topic.

Notes and References
Be sure you can read and understand the information the SDS contains.
OSHA sets the requirements for SDS; more information can be found at https://www. osha.gov
OSHA, 29 CFR 1910.1200(g) and Appendix D. United Nations Globally Harmonized System of Classification and Labelling of Chemicals (GHS), third revised edition, United Nations, 2009



Safety Data Sheets (SDS) (con.) 
Globally Harmonized System (GHS) Pictograms 

Acute Toxicity 
(fatal or toxic) 

Skin Corrosion / Burns 
Eye Damage 

Corrosive to Metals 

Explosives 
Self-Reactive 

Organic Peroxides
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Gases Under 
Pressure 

Aquatic Toxicity

Flammables, Pyrophorics
Self-Heating, 

Emits Flammable Gas 
Self-Reactive, Organic Peroxides

Irritant (skin and eye) 
Skin Sensitizer 
Acute Toxicity 

Narcotic Effects 
Respiratory Tract Irritant 

Hazardous to Ozone

Oxidizers
Carcinogen 

Mutagenicity 
Reproductive Toxicity 
Respiratory Sensitizer 
Target Organ Toxicity 

Aspiration Toxicity

Presenter Notes
Presentation Notes
Key Message
There are nine Globally Harmonized System (GHS) pictograms used to relay hazard information on Safety Data Sheets (SDSs). 
Review slide:
Left pictogram denotes acute toxicity related to chemicals
Middle pictogram denotes corrosive nature of chemicals
Right pictogram denotes explosive materials

OSHA’s Hazard Communication Standard (HCS) is now aligned with the Globally Harmonized System (GHS) of Classification and Labeling of Chemicals.
GHS is an international approach to hazard communication.
By having a standard system, manufacturers who supply products to the ‘global market’ do  not need to have different SDSs or labels for each country.

Background Information
None. 

Slide Control
Provide details regarding any animation or media on slide. 
This is a WHY slide. 

Instructional Methods
Lecture.

Notes and References
None. 




Equipment and Machinery
• Keep work areas uncluttered.
• Be aware of all moving 

equipment.
• Do not operate any equipment 

without appropriate training.
o Be aware of all overhead power lines.

1:2-25

Presenter Notes
Presentation Notes
Key Message
Keep work areas neat and uncluttered, tools and equipment scattered carelessly about the work area present hazards that can result in injury; this includes heavy machinery such as excavators as well as hand and power tools. 
Be aware of all moving equipment.
Watch out for places that you could get “caught between” equipment such as swinging excavators, backing trucks, and conveyors.  
Do not operate any equipment without appropriate training. 
Be aware of all overhead power lines- ideally  a spotter should be assigned to keep equipment from coming in contact with overhead hazards or other potentially dangerous situations.
Workers get very comfortable around equipment and machinery – sometimes to the point of carelessness. Pay attention!

Background Information
None. 

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 

Notes and References
Photo credit: Gordon Werner. Crane on Boren Ave. Creative Commons. Terms of Use: CC BY-SA 2.0.




What’s wrong with this picture?

1:2-26

Cowboy or 
Super Hero?



Forklift Safety

1:2-27

• Training is required by law.
• Study the operator’s 

manual.
• Keep the blades low 

whenever possible.



Boom Trucks
• NCCCO requirements.

National Commission for the
Certification of Crane Operators.

• Delayed until April 15, 2019.
• Rigging and signaling.

1:2-28

Presenter Notes
Presentation Notes
The Operator of this truck is in charge of the “Pick” while work is in progress.



Electrical Safety 
• Always perform a pre-work 

walk through to identify 
potential sources of danger.

• Look for overhead power lines 
and buried power line 
indicators.

1:2-29

Presenter Notes
Presentation Notes
Key Message
The possibility of electrocution is a serious consideration when working near overhead power lines and check the clearance distances listed in the standard. What you can’t see can kill you.  De-energize the lines when you have to work in close proximity, if possible.  

Gary Norland Story – Short Cuts and I have plans

Joint Deterioration – lifelong complications

Approximately 350 electrical-related fatalities occur each year. 

Background Information
Where the voltage is unknown, get no closer than 20 feet to an overhead live power line or power equipment. 
Where the voltage is less than 750V, a minimum distance of 3 feet is required. 
Note that there are special “Class B” hard hats for work near electrical hazards.
Provide safety warning tape around stationary equipment and materials when performing maintenance work.

Slide Control
None. 

Instructional Methods
Lecture. 
This is a WHY slide. 

Notes and References 
OSHA. Electrical Incidents. Retrieved from https://www.osha.gov/SLTC/etools/construction/electrical_incidents/mainpage.html. Dec. 2015.





Excavation Safety
• Designed by an Engineer.
• Sloped no Steeper than 1 ½ : 1.
• Certified to identify soil types.

1:2-30

Presenter Notes
Presentation Notes
Protective Systems are Required

Excavations 5 Feet and deeper unless deemed otherwise by a Competent Person.



Confined Space
• Potential hazards 

include:
o Asphyxiation.
o Toxic materials.
o Entrapment.

• You must have the 
proper training and 
permit to enter an 
confined space! 

1:2-31

Presenter Notes
Presentation Notes
A confined space is a space with limited entry and egress and not suitable for human inhabitants. 

Key Message
Potential hazards include:
Asphyxiation
Toxic materials
Entrapment
You must have the proper training and permit to enter an confined space! 

Background Information
Make sure that the contractor has tested the atmosphere to determine oxygen content, flammability, toxicity.
Have a person on standby outside the confined space.
Whenever possible, allow for air to circulate in the confined space.

Slide Control
None. 
This is a WHY slide. 

Instructional Methods
Lecture. 

Notes and References
None. 







Traffic Hazards



Traffic Safety Video

1:2-33

Presenter Notes
Presentation Notes
Key Message
This video reinforces the importance of worker awareness when working adjacent to traffic. 

When working next to traffic, workers should:
Know the approved traffic control plan
Stay inside your Work Zone
Watch for on-coming vehicles
Coordinate your work with others
Make sure there are appropriate safety precautions when working in or alongside traffic lanes

*There were 37,476 injuries in work zones in 2010. This equates to one work zone injury every 14 minutes (over 102 per day), or about four people injured every hour.
In 2010, there were 514 fatal motor vehicle crashes in work zones, resulting in 576 fatalities. These 576 fatalities equate to one work zone fatality every 15 hours (1.6 a day).

Background Information
None. 

Slide Control
None. 
This is an participant engagement slide. 

Instructional Methods
Video and discussion. 
Discuss the video with participants; allow them to share their experiences regarding traffic safety.
Potential actions to improve situation:
Partner with flag, cone, or barrel
Shadow vehicle if not there
Debrief discussion with positive reinforcement. 

Notes and References
*National Work Zone Safety Information Clearinghouse Work Zone Fatalities, FARS Data, and Traffic Safety Facts 2010.

Video script:
The following scenario is just one of many that have occurred to MDOT employees, which could have had disastrous results if the worker had taken just one more step.
What kind of day was it? It was a sunny, clear day, mid day. Typical lane closure. We had, we were on south bound 127. Right light was closed. We were doing concrete deck patches and um, typical after hammering out and getting ready to pour, traffic at that time had backed up a little bit, there were not zipping by doing 73 (mph) like they normally do.  They were on the sand, they were doing 45 (mph, let’s hope they were, one of and our patches, one of them was close to the center line. And I was on my hands and knees finishing around the edge of the concrete. Unbeknownst to me, get off my hand and knees, it was totally my fault, I was finishing this edge, and when I come up, get off my hand and knees, I stepped outside the lane closure to finish the edge near the center  line, a mirror from a pick up truck hit me in the side. Jolted me of course. I distinctly remember getting knocked, not completely over, but jarred to the side. The visual in my mind as I remember looking at that vehicle going down the road past our job site with the mirror on the passenger side folded to the door, and visually I remember stuck in my mind is looking and seeing again that young man looking at me and kept on driving, I guess as me as a person, if I were to hit something or somebody on the road, I would want to pull over, to stop, to see if that person was ok. But that did not happen.
But you were in their lane at that point. Yes, completely my fault. Again, doing my job. Just to get it done. Not paying attention, not being aware, at all times. What kind of lane width? 12 footer? 12 foot lane. We did not have barrels, keep in mind, we just had cones. Alright. Short little things. Were they right on the skip line? Yes. Could you have possibly squeezed that lane in possibly? You can, but then again it was quite a few years ago. Now it depends on the shoulder, barrier wall, if it’s tight on that side, we can’t squeeze them over, so sometimes  we might have to put the cones right on the center line. What could you have done differently? Me, personally, took a look. When I finished this side here, make sure, maybe moved some cones out a little bit, to slide them over.  Have somebody watch. You always try to do that anyways. Have a spotter. Have a spotter. Yeah.
You’ve been out working most of the season already. Do you think that maybe you were getting a little complacent? I think, no, I just think that in the zest to get the job done, to move to the next patch, ‘cause we had multiple patches if I remember correctly, I’m behind them trying to finish up multiple patches, just trying to do my job and wasn’t paying attention, took one step out, luckily all I got was a mirror in the side. It could have been a lot worse. Did you have to go to a clinic…?
Mr. Stillson also followed the required procedure after the incident.
It did fold the mirror correctly, right to the door. Good thing it was one of those mirrors that fold right to the door. I was lucky. One more step. If I had took two steps, I could have met the front of the vehicle.
A work zone separates the worker from the motorist. Intruding into the live lane of traffic could be the last thing that you do. Don’t get complacent. Think about the task at hand and how to do it safely. Think about the work zone set up. And always look out for each other.




Healer Sealer Surface Preparation Video

2:1-34

Presenter Notes
Presentation Notes
Key Message
This video depicts installation of a two part “healer-sealer” product on a four-lane divided highway bridge, concrete deck surface. 

Background Information
Note that shotblasting should not be performed on a wet surface.  The purpose of the shotblasting is to clean the cracks so that the product will penetrate the cracks well.  Also note that some agencies require a pull-off test to verify good adhesion.  Most agencies use two coats of the product.

The aggregate used with this type of "healer-sealer" is sand-like and is placed to provide some temporary surface friction once the bridge is reopened to traffic.  It will wear off rather quickly.

Slide Control
Select “play” to begin video. 
This is a HOW slide. 

Instructional Methods
Video.
The instructor should be familiar with the video and cues below prior to start of course. 
Describe what is happening in the video:
0:00 and on – setting up traffic control to do one lane at a time
0:33 removing rain puddles on deck and drying the surface with air to avoid standing water.
0:55 shotblast machine used to clean and vacuum the deck surface – notice it did not remove the paint line markings
1:54 notice that shotblast machine goes right over the deck joints
1:54 worker follows with a shot blast sweeper to clean up excess shot
2:09 worker with a gas powered blower is blowing off dust
2:14 worker with a hose from the truck is also blowing off the deck
2:25 grit is collected at the end of the deck and removed
2:34 the deck joints are taped to prevent the new sealant from clogging the joint
2:40 close-up view of a deck crack after the cleaning and prior to the application
2:57 the liquid product is mixed, poured on the deck and spread with squeegees
3:14 the aggregate is blown onto the wet liquid (apparently so fine grain that vehicles can travel in adjacent lane)
3:35 the aggregate is hand spread to cover some areas more thoroughly
3:48 close-up of previous crack – now barely visible through the new application

Emphasize the importance of surface preparation. 

Notes and References
Additional information regarding Healer Sealer can be found in A.2 in the Bridge Maintenance Reference Manual, FHWA-NHI-14-050.




Traffic Control Planning
• Develop a plan.
• Know the plan.
• Follow the plan.
• Trained flaggers.
• Dedicated flaggers.

2:1-35

Presenter Notes
Presentation Notes
F



Reminders!
• Fatal accidents 

happen very quickly.
• Caused by “legacy” 

practices.
• Lack of situational 

awareness.

1:2-36

Presenter Notes
Presentation Notes
A bridge crew of 7 employees were in the process of replacing decaying wood beams and erosion underneath the bridge. The crane operator and a lead-worker were unloading wood and steel beam material from a trailer. The lead-worker was performing duties of a flagger, lead-worker, and rigger for the crane operator. Out of 7 employees, no one saw the actual incident. It was concluded that during the process of unhooking the crane from a wood beam to make room for a second attachment, the lead-worker, flagger, now rigger – crawled on top of the untethered wood beam to put a choker around the center. Before the choker could be put into place, the beam became unbalance with the workers weight and rolled off the truck. The lead-worker was under the beam when it hit the ground.

SITUATION AWARENESS. the conscious knowledge we have of the immediate environment and all of the events happening in it. The elements are perceived and comprehended. 
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