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Week  15

Chapter 31:  Scaffolds and Ladders

The textbook for this course is: Modern Carpentry, Essential Skills for the Building Trades. By Willis H. Wagner and Howard Bud Smith, Published by the Goodheart-Willcox Company Inc., Tinley Park, Illinois (2008) ISBN 978-1-59070-648-0
The second half of this textbook will be covered in this course with the first half of the textbook covered in Construction Technology I.  

Please Read Chapter 31 from pages 891-902 in Modern Carpentry, Essential Skills for Building Trades by Willis H. Wagner and Howard Bud Smith.

Introduction

The safe use of scaffolding and ladders requires a comprehensive understanding of the OSHA and MIOSHA rules. 30% or more of construction accidents can still be attributed to falls. Because fall protection is still a critical issue on construction sites, OSHA has renewed its focus on tighter fall protection rules.  The OSHA manual for the proper erection and removal of scaffolding is 137 pages. The rules are comprehensive and precise in the use of scaffolding because there have been many accidents caused by improper set up and design of scaffolding. 

Ladder safety is promulgated in the Section 1926, Subpart M of the OSHA rules. The safe use of both extension ladders and step ladders in this section are numerous. It seems every year we hear about construction workers falling off extension ladders that are improperly secured on buildings or simply falling off step ladders that were not set up with proper support. 

The following Construction Safety Presentation Review outlines several fall protection rules and guidelines. Please note the sections that include scaffolding and ladder rules.


Construction Safety Presentation - Review

Safety Management Program: 	
Written Program required - Audit and Update every 3 years
Every construction company should have a written safety program

Every company must have the OSHA forms in their Construction Program file:

· OSHA forms 300 series, 
· DLEG-Employer’s Basic Report of Injury, 
· Work Comp Papers

Personal Protection Equipment:	

Traditional Speech and Enforcement - Basic Worker Orientation



Fall Protection:  	
Ladders 4 - 1 rule, 3 point rule, Step ladder 4 point rule
Ladders must be used with a properly work angle - for every 4 feet of working height the ladder should be pulled out away from the building 1 foot.
Ladders must extend at least 36” above the edge of a roof.
Ladders must be able to support the weight of the person and tools on the ladder.
Both Step ladders and extension ladders are color coded to note their strength:
Aluminum color= 200 pound load capacity
Blue color= 250 pounds of load capacity
Orange= 300 pounds of load capacity 
Step ladders must have all four legs properly supported on a solid base. 
Never stand on the top of a step ladder.
Make sure the step ladder is the proper height and strength for the intended use.
                           

Scaffolding Rules:

6 foot fall rule: Top Guard rail 42”, 21”midrail, and bottom toe board, 200 pounds of lateral strength
                            The scaffold should be able to support 4 times the intended load.
                            Scaffold should always be properly supported and tied off to eliminate tipping.
                            All bracing should be secured and in place. Outriggers used where needed.

Additional fall protection methods:
Net, 6” by 6”, 30 foot fall rule
Fall arrest: 2’-3000lbs, 6’- 5400lbs, 5/8 nylon, ½ steel
Grab Rope within 3 feet (must convince MIOSHA-safer)


CAZ-Controlled Access Zone
8 foot rule, good housekeeping daily
Keep areas under and around elevated workers clear.

Scaffolding must be able to support 4 times more than the load

137 page OSHA manual:  when working over water, life jackets should be worn by all workers on scaffolding or on ladders.

Demolition:
20 foot chute rule, 
6 foot clear drop zone rule





Electrical: 
GFCI protection everywhere
Daily visual inspections 
TO/LO
3VA/Sq Ft

Excavation: 
2 feet of the edge protection rule/ 3 feet traversing rule
4 feet depth rule-25 foot to a ladder, extend 3 feet above the hole
Unstable soil- edge cut 34 degrees, 19 inch ladder rule
Stairwell one open at all times, landing 30” by 22” (temp)
4 risers or 30 inches must have handrail at 37 inches (temp)

HAZCOM:
MSDS sheets available on-line, immediate response to exposure
Antifreeze   (189 different hazardous chemicals-construction sites)

PPE: 
Safety shoes rated for at least15 pounds 
Goggles
Gloves
Shields
Guards
Hearing
Hard hats

Cranes: 
Overhead lines-minimum of 10 feet, 25 mph wind, signaling, tipping, pinchpoint

Batteries:  
25 feet clearance

Compressed air: 
30 pounds for cleaning

Gas: 
Closed valves
Exterior storage
1 extinguisher 20-b:c
Upright

Masonry: 
8 foot two side bracing rule, 
1 ½ times the height traversing rule

Welding: 
Not use cutting torch lens,
No splices within 10’ of electrodes

Hotwork: 
Special precautions
Permit
Full face shield

Fire Extinguishers:  
100 foot rule
Type 2A
One every 3000 square foot
Each floor

Flammables:  
6 air changes per hour
20 feet away from building
100 feet open flame

Lead or Asbestos Exposure: 
30 year record keeping requirement
Special training required Apr 2010 all building prior 1979

Bloodborne Pathogens:  
HIV
Hep B
Gloves and disposal
40 year records keeping

Heat Stress: 
Fluids and convection
A/C
Water and salt

Confined spaces:  
1 attendant at all times


Fines and Violations: for various OSHA violations

Serious                          $  7,000
Other than serious         $  7,000
Willful Repeat              $ 70,000F
Minimum Willful         $   5,000
Failure to Abate           $   7,000 per day
Typical                         $      600  simple violation
Appeal                          15 working days

Criminal-false statement     6 months and $10,000 fine, 
death – 1year and $10,000


Reduction in Fines

Full Written Program and Implemented          30%
 Unwritten program and Implemented            20%
 Written and partial Implemented                    20%
 Unwritten and partial Implemented                10%
No Program/Not Implemented                          0
Good History             up to 10%
Size of Business -  10 or fewer employees        up to 80%
Total Reduction Cap           95%


Make sure your MIOSHA and MSDS Notices (Right to Know) are posted.  

As a student can see, fall protection is a big part of any Construction Safety Presentation.

31-1 Types of Scaffolding

It is important for each student to familiarize themselves with all the different types of scaffolding systems. When using scaffolding in the field, each worker should know how to properly set up and use the different types of scaffolding. Figures 31.2 through 31.3 illustrate some of the common types of manufactured scaffolding. Figure 31.4 shows a full set up of manufactured scaffolding. Please take note of all the parts and how the scaffold is properly leveled and supported.

Section 31.1.2 describes mobile scaffolding, which can be a scissor lift as shown in Figure 31-6 or a “baker’s scaffold” which is on wheels. Both types of mobile scaffold must be properly supported. 

Section 31.1.3 describes traditional site built scaffolding that was used for years before the new modern manufactured scaffolding was built. Many small firms still use site built wooden scaffold. Site built scaffold must follow all the same safety rules for proper support, leveling, guardrail systems and other rules promulgated in the OSHA fall protection regulations.

31-2 Brackets, Jacks and Trestles

Ladder jacks and roof jacks are still in construction industry use. The planks used with both of these devices must adequate to support the load. The planks must be lapped at the center at least 12”. Remove planking before moving or re-positioning the ladder jacks or roof jacks. Please read the safety notes highlighted for scaffolding.

31-3 Ladders

All ladders must have a daily visual inspection. Any ladders found to have cracked or broken rungs must be immediately discarded. All ladders must be kept clean of any material that may make them slippery or dangerous to use. Nailing on additional parts or modifying ladders is prohibited by OSHA regulations. Make sure to use a ladder built for the intended load. Make sure the ladder is used at the proper slope.  Make sure that the ladder feet are properly secured to the ground. Make sure to properly use the proper support at the base of the ladder leg. Please read the safety notes highlighted for ladders.

Please read the Summary at the end of this chapter.

Please read complete the Test Your Knowledge Questions at the end of this chapter. 
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