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History:

Hurricane Gustav made landfall near Cocadrie, Louisiana on September 1, 2008, as a strong Category 2 Hurricane.  Winds were clocked at Ryan Field, Baton Rouge, at ninety one miles per hour, as the hurricane took a northwest trek across Louisiana.

The Southside Child Development Center was in the north east quadrant of the storm, and located only a few miles from the eastern edge of the eye wall.  The above information from the National Weather Service Weather Forecast Office for Baton Rouge/New Orleans also stated that wind damage was significant in the Baton Rouge area, where it toppled trees, removed roofs and knocked out power for days.

The orientation of the child care center is such that the roof ridge runs approximately east west, with the two long sides of the building facing north and south.

Hurricane Gustav:

To properly discuss what happened at various locations around the eye, at different times during its passing any particular point, one must remember that:

1.) Winds rotate counter clockwise around the eye.

2.) The most damage will be felt in the northeast quadrant of the hurricane, outside the eye.

3.) Winds will diminish in speed as the distance from the eye increases.

Winds as noted at nearly 95 mph were reported at Ryan Airport in Baton Rouge, Louisiana for Hurricane Gustav.  Winds at higher altitudes (500’+/-) were as high as 200 mph.  Information from the National Weather Service at Slidell indicates that stronger winds, which are found at higher altitudes, have the capability to dip down, causing gusts or other temporarily increased wind velocities at the surface.  Tornados also add to the possibilities when a group of nearby buildings all suffers roof damage.

To discuss the severity of wind actions on buildings, signs, trees, etc., that are in the path of a hurricane, one must recognize the laws and facts of science that govern the way forces act on these objects.

Wind Acting on Buildings:

Wind pressures on surfaces perpendicular to the wind direction are recognized as:

a. At 95 mph, wind pressure = 23.1 lbs/ft2 

b. At 100 mph, wind pressure = 32.78 lbs/ft2
c. At 120 mph, wind pressure = 36.86 lbs/ft2
d. At 130 mph, wind pressure = 43.26 lbs/ft2
e. At 140 mph, wind pressure = 50.176 lbs/ft2
Wind pressure against the sides, roof and other projections of a building can tear the building apart, or topple the building with a force that is calculated using the formula F =.00256 V2, where F (force) is measured in lbs. per ft2.

A hypothetical residence, or other building, measuring 100 ft. x 60 ft. in area, with nine foot ceilings, presents approximately 900 s.f. of wall surface to a wind that is blowing perpendicular to its length.  If the wind is blowing 100 mph, a pressure of approximately 32 lbs/ft2 would be exerted on this surface, not to mention the roof, negative pressures on the opposite side, etc.  For this scenario, a force of 28,800 lbs is exerted on the side of the building by the wind, with gusts that rattle and shake the walls, roof ceilings, etc., with unforgiving damage.  The opposite side is experiencing negative pressure at this same time.
Understanding the information above about the makeup of a hurricane and applying it to the building in question shows that as the storm’s winds first started blowing in the area of Baton Rouge, they were out of the east and somewhat lower than the speed of 91 mph recorded at the airport.  As the storm moved on its north west trek across the state, the winds increased in intensity in Baton Rouge and the wind direction changed so that at the time the building was under maximum wind pressure, it was in the strongest quadrant of a hurricane, that being the north east quadrant.

At this time the wind would be out of the south and blowing perpendicular to the south side of the building, creating pressures of up to 23 lbs. per square foot against the south wall, blowing against the south side of the roof and as it passed the ridge , created negative pressures on the roofing, the sheathing and frame of the opposite (north) side, including the north exterior wall.  The winds would not be steady, but creating vibrations that shook the entire building.  The effect of the five-story Comfort Inn across the street to the east, probably added to the problem, as it would have provided a vortex effect for the wind at the front of the child development center.

Roof:

It is my understanding that many of the seal tab composition roof shingles had been lifted by this wind, and had leaves and other trash under the tabs.  These problems, along with the roofing nails that were pulled out of perfectly good shingles (6 years old) would have been subjected to positive and negative wind gusts that caused vibrations that would have had to be present to pull these nails from the wood, which was in good condition.

Tornados would have also been present in this area, and it was reported that the roofs of several buildings surrounding this one were severely damaged and required replacement.

Windows:

I saw six insulated windows on the north side of the building that now have vapor between the glass, an indication of the severity of the pressures experienced when the wind was at its strongest.

I saw no evidence of damage to the brick façade, and none was reported.  There was some fascia that was replaced on the north side, near the windows that had failed in their insulating value.

Interior:

Very little damage (cracks) was seen in the vertical walls of the building, indicating that very little differential settlement has occurred.  There were, however, joints in the sheetrock ceiling that had been opened, indicating movement during the storm.  None of the cracks I saw had paint in the crack, showing that they had cracked after the last remodeling and painting of the walls and ceiling.  There were indications in some light fixtures that water had dripped into them from the leaking roof after the roof was damaged.

In reading the internet report of the roofing shingle nails pulling out, I agree that if the nails are too short, they can pull out, but this was not indicated to be the case with this roof, where a considerable number of nail heads were said to be pushing up under the top shingle.
In this case, where the roof is subjected to the pressures and vibrations of hurricane winds, they can do the same.  In this case, I believe it is more likely that the cause is wind, and that the wind vibrations caused the leaks in the stove exhaust.  I saw no telltale signs in the kitchen that the exhaust unit was leaking before the hurricane.

One other item of significance is the exterior fencing.  In particular, the fenced area on the north side of the building where it was reported that even the pipe posts that were anchored in the concrete had been pulled out.  There again, when the negative pressures build up as they would have under these circumstances, they can cause extensive damage such as happened with the fence on both sides of the building.
Sincerely,

Emmett G. (Pete) Dammon, P.E.

La. License 8796
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