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Preface

Please review the new script and incorporate it into your personal style of presenting. It is important to become thoroughly acquainted with the material so you may speak freely and make eye contact with your audience. You will sound more knowledgeable and appear more professional.

We have made significant changes to the slides so that they now function as teaching tools. Powerpoint and Keynote slides are designed to act as a visual aid to assist the presenter. Slides do not teach, the presenter teaches.

Many slides now have fewer words and more imagery. When graphics predominate, the script provides adequate information that you as the presenter may study and learn beforehand. You will better engage with your audience if you are not both trying to read a content-heavy slide.

Conversely, when a slide has more copy, the script is silent. The content of this slide is meant to be presented in your own words and style. The slide becomes supplemental to the content.

Please do not attempt to promote code concepts, test data or compliance issues that are not specifically referred to in the script or slides. Repeating principles you have heard someone else use that are not confirmed by your own experience often discredits both you and McKeon.  Answering questions with “I don’t know but I will find out for you” is more credible than an attempt to respond beyond your knowledge.

By simplifying basic code principles, changing script and slides to illustrate concepts rather than using long narratives, we think you will find it much easier to both learn and present this 1-hour AIA program.

Should have additional questions or comments, please do not hesitate to contact us.

David Dodge
VP, Marketing & Code Development




















Slide 1
The program, “Understanding Storm Shelter Requirements,” is designed to provide an overview of the code requirements for the design and construction of storm shelters, in addition to providing information regarding static and operational wind load doors.

Slide 2
See slide

Slide 3
See slide

Slide 4
See slide

Slide 5
See slide

Slide 6
The International Code Council (ICC) – in partnership with FEMA and NSSA – formed a national committee. This committee, using FEMA P-361 as guidance, developed a consensus standard to codify the design and construction requirements of tornado and hurricane shelters.  ICC 500 is a minimum standard.  ICC 500 is the referenced standard in the International Building Code (IBC) as an enforceable code requirement by local, state and national jurisdictions.

Slide 7
See slide

Slide 8 
The ICC Committee members who created the ICC 500 Standard came from all of these organizations to provide accurate input.
State of Florida – Florida has a tremendous amount of experience dealing with hurricanes and tornados.  Their expertise, facts and figures from experience played a key role in the accuracy and credibility of the ICC 500 Standard.
NSSA, (National Storm Shelter Association) - provided counsel and backup documents with their experiences in tornado and hurricanes.
American Red Cross – Significant input for obvious reasons.
FEMA P-361 - The Federal Emergency Management Agency has created a document called P 361 that outlines a set of guidelines for the design and construction of storm shelters. FEMA 361 also provides a set of standards by which materials used in the construction of storm must conform. FEMA makes this book available as a printed document or a free online download.

Slide 9
See slide
 
Slide 10
Section 423 of Chapter 4 of the IBC incorporates these FEMA wind speed principles by way of referencing the ICC 500 Standard.  In the following slides we learn that the adoption of a model building code is the method of enforcement in local communities for constructing more resilient storm-proof structures.

Slide 11 
See slide

Slide 12
Building that hosts storm shelter must be constructed according to the local adopted building code.  Any portion of the building that is identified as the storm shelter must be constructed according to the local building code and the ICC 500 Standard requirements.

Slide 13 
423.1 General. In addition to other applicable requirements in this code, storm shelters shall be constructed in accordance with ICC 500.

423.1.1 Scope. This section applies to the construction of storm shelters constructed as separate detached buildings or constructed as safe rooms within buildings for the purpose of providing safe refuge from storms that produce high winds, such as tornados and hurricanes. Such structures shall be designated to be hurricane shelters, tornado shelters, or combined hurricane and tornado shelters.

So. . .this slide depicts the storm shelter as a separate detached building.

Slide 14
And. . .this slide shows a safe room within a building for the purpose of providing safe refuge from storms that produce high winds. . .

Slide 15 
423.4 Critical emergency operations. In areas where the shelter design wind speed for tornados in accordance with Figure 304.2(1) of ICC 500 is 250 MPH, 911 call stations, emergency operation centers and fire, rescue, ambulance and police stations shall have a storm shelter constructed in accordance with ICC 500.
Exception: Buildings meeting the requirements for shelter design in ICC 500.

Slide 16
See slide

Slide 17
423.5 Group E occupancies. In areas where the shelter design wind speed for tornados is 250 MPH in accordance with Figure 304.2(1) of ICC 500, all Group E occupancies with an aggregate occupant load of 50 or more shall have a storm shelter constructed in accordance with ICC 500. The shelter shall be capable of housing the total occupant load of the Group E occupancy.

Exceptions:

1. Group E - day care facilities.
2. Group E occupancies accessory to places of religious worship.
3. Buildings meeting the requirements for shelter design in ICC 500.

Slide 18
See slide

Slide 19
See slide

Slide 20
ICC 500 designates specific design wind speeds for particular geographic areas of the United States. 

Slide 21
Note, some areas of the US fall under Zone IV which require engineered construction to withstand tornado gale forces up to 250 mph. 

Slide 22
Let’s examine the “Envelope” of the storm shelter.

Slide 23
Work through the list with the clicks as items that all factor into the process of calculating the pressures against the structure during a wind event.  Use the last click to emphasize the three most important factors to consider and that will be emphasized in the next few slides.

Slide 24
Impact protective systems are a vital part of maintaining the shelter envelope.

Slide 25
Let’s examine the three defining principles that create the need for protection to a structure during a tornado or hurricane event.
Wind speed as it approached the exterior of a structure
Static pressure created within the structure
An finally, how resilient is the structure to these forces

Slide 26
The calculated requirements within the criteria of the ICC 500 Standard are due to multiple variables.  There is not just one simple formula.  Varied surfaces of the building will react differently than others.  Design criteria is always established based upon the most stringent possibilities.

Slide 27
Impact protective systems may be placed in building surfaces with differing requirements.

Slide 28
This is a rolling steel door designed to meet a 250 mph static wind load and the large missile impacts. Here you see such a door in the FEMA 361 certified testing facility during an actual test. Note the distended middle portion of the door as it is meeting the 250 mph requirement in the ICC 500 Standard, nick-named the oil-can test.

Slide 29
See slide

Slide 30
High winds also produce lethal projectiles.  The ICC 500 Standard incorporates compliance with missle impact testing.

Slide 31
In order to pass the test, two large missiles (15’ 2X4s) fired at 100 mph have to impact the door. No penetrations in the door nor can any material on the inside be dislodged from the door in order to pass the stringent criteria of FEMA 361.

Slide 32
(Click to activate the video)
Slide 33
See slide

Slide 34
Laboratory listing reports verify compliance.

Slide 35
A new technology in the non-fire rated vertical rolling storm door.

Slide 36
See slide

Slide 37
See slide

Slide 38
This new technology hosts its own laboratory listing report.

Slide 39
Outside the requirements of the ICC 500 Standard, normal plan-check processes are in order.

Slide 40
Peer plan reviewers are folks trained specifically to plan-check ICC 500 requirements.  These peer reviewers are typically not on staff with the local AHJ.

Slide 41
On-site inspections of storm and hurricane shelters are performed by specialty peer review personnel.

Slide 42
The two options spoken of in this slide are non-fire rated and fire rated storm doors.  Since a storm shelter located within a host building must be separated by a minimum 2-hour Fire Barrier wall, opening protectives placed therein must also be fire-rated.  This requirement is found in Section 603 of the ICC 500 Standard as shown on the slide.

Slide 43
Review basic layout of the plans

Slide 44
This slide indicates the location of the required 2-hour Fire Barrier wall.

Slide 45
Located within the 2-hour Fire Barrier wall are two fire rated opening protectives; one-vertical rolling at the kitchen counter area, second, swing doors.

Slide 46
The exterior building envelope was required to be fire rated, therefore, hosting fire rated vertical roll down storm doors.

Slide 47
Plan elevation of exterior windows protected by fire rated vertical roll down storm doors.

Slide 48
The area of the building featuring the three window sets in the cafeteria area is the storm shelter.  The entrance and other area of the school to the left is not a storm shelter and only requires standard model building code construction.

Slide 49
See slide

Slide 50
Example of fire rated swing storm doors on the exterior of the cafeteria area.

Slide 51
Interior view of cafeteria exterior windows protected by fire rated vertically rolling storm doors in the closed position.

Slide 52
Let’s examine an example of an exception regarding the use of fire rated assemblies, see details on the slide.

Slide 53
Review the lower-level plan in relation to the code language found in the exception.

Slide 54
Plan and code language review continued.

Slide 55
Doors closed at lower level.

Slide 56
Doors at lower level.

Click 1
Door closes

Slide 57
Doors at lower level.

Click 1
Door closes

Slide 58
Door at lower level.

Click 1
Door closes

Slide 59
Let’s review two more exceptions with regard to fire separation in the ICC 500 Standard.  Read through and explain the meaning of the two exceptions, #3 & #4 on the slide.

Slide 60
Let’s go back and look at a previous case study to better understand Exception #4.  The Marion Elementary School was originally designed and built under the 2014 ICC 500 Standard.  Under the later editions of the Standard, the four exceptions we have been discussing were added.  This slide shows the Fire Barrier wall that is no longer needed.

Slide 61
The two rated assemblies on this slide would now become non-rated and are not required to be rated anymore.

Slide 62
The exterior wall in this slide is required to be rated based upon the compliant construction type, therefore, the rated assemblies would remain.

Slide 63
We will now examine another added requirement that affects opening protectives in ICC 500 Standard required rated walls.  Please review Section 603.1.1 as shown on the slide.  In simple terms this means a vertical rolling ICC 500 compliant storm fire rated door can be labeled and listed as a fire door but not be required to close automatically during a fire event.  Please note, IBC has adopted the same language.  

The purpose for these changes is to allow those monitoring the shelter during an event to be allowed the discretion to grant anyone at any time safe entrance into the shelter once the event has begun due to the building going into alarm.

Slide 64
The fire door operator shown in this detail can be field programmed to function as a service door or as a fire door with or without automatic closing.  Therefore, it is a proprietary hybrid operator for the purpose of complying with the ICC 500 requirements.

Slide 65
See slide

Slide 66
One of the issues often cited by designers and contractors when building a storm shelter in a building is the room had little or no natural light. It looks and feels literally like a cave or a bomb shelter. One of the problems is that it is very difficult for manufacturers to be able to create building components that can achieve the FEMA 361 label. One option are small windows, but often they have to be covered by heavy swinging type shutters prior to an event. 

Slide 67
Here is an option with this technology allowing for larger, normal in appearance, windows.

Click 1
Doors closed.

Slide 68
Another successful design for the exterior envelope.

Click 1
Doors half closed

Click 2
Doors fully closed

Slide 69
Another successful design for the interior envelope.

Click 1
Doors half closed

Click 2
Doors fully closed

Slide 70
See slide – Interior building envelope

Slide 71
See slide – Interior building envelope

Slide 72
See slide – Inteior building envelope

Slide 73
See slide – Interior building envelope

Click 1
Doors half closed

Click 2
Doors fully closed

Slide 74
Let’s examine another technology that allows vertical rolling assemblies to be placed in high wind load areas.

Slide 75
The specimen was tested to determine operability of the rolling door while subjected to dynamic wind loading.

Slide 76
The specimen was able to fully open and close when subjected to 110 mph wind from the side opposite the coil.  The specimen was able to fully open and close when subjected to 90 mph wind from the coil side. 

Slide 77
See slide

Slide 78
See slide

Slide 79
See slide

Slide 80
See slide





