Structural Evaluation

Hurricane Katrina Damage

February 1, 2006

St. Tammany Parish Administrative Complex

521 Old Spanish Trail

Slidell, LA  70458

Building Type:

This is a six story office building that was built circa 1968, with concrete columns and pre-stressed concrete floors.  The bottom floor and columns are on piles and the floors above were poured and raised as jack up slabs to form the structural frame of the building.  A composite paneling system that used non-friable asbestos, was interspaced with windows to form the exterior skin of the building from the second floor through the sixth floor.  The walls of the first floor are constructed of CMU block, window walls, and windows.
Approximately fifteen years ago, a pile supported addition was added to the rear of the building, and shortly after, an elevator and tower to the sixth floor was added, which then provided two elevators that reached the sixth floor, and one that only went to the second floor.

The building roof is a built up system, having internal downspout drains added at some point that drain the roof.  There is an elevator penthouse on the roof, and a cooling tower that furnishes cooling water to the air conditioning compressors that are located on each floor.

Hurricane Katrina:

Hurricane Katrina had the western edge of its eye passing just west of the I-10 bridge on Lake Pontchartrain, probably in the Irish Bayou area, and crossing Lake Pontchartrains, along Pontchartrain Drive ins Slidell, in the morning hours of Monday, August 29, 2005.  The eastern edge of the eye was in Mississippi, possibly the Bay St. Louis area.

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 noted at 130 mph, with gusts at higher speeds, near ground level were reported in Lake Pontchartrain by the Louisiana Office of State Climatology, Baton Rouge, Louisiana.  Winds at higher altitudes were over 200 mph.  Information from the National Weather Service at Slidell indicates that stronger winds, which were found at higher altitudes, have the capability to dip down, causing gusts or other temporarily increased winds at the surface.  Tornados also add to the possibilities when one group of buildings are totally ravaged and others nearby are not.

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

Surges:

Wave pressure at 10 mph moving water:

a. 1 foot wave = 209 lbs/ft2
b. 2 foot wave = 418 lbs/ft2
c. 3 foot wave = 627 lbs/ft2
The more intense the storm and the closer to the right front quadrant, the greater the storm surge, as that is the strongest part of the storm.  Conversely, the winds on the northwest and west quadrant are working to diminish the surge, by driving it to the southwest and later the south, as the eye passes.  The buildings in the eastern Lake Pontchartrain area, namely Treasure Isle, Rigolets Estates, Lakeview Drive in Slidell, Irish Bayou in New Orleans and as far away as Bayou Liberty in Slidell were all in this area where the storm surge was diminished to the point that it was not recognized as a surge by eye witnesses.  Eye witnesses located in Rigolets Estates, St. Nicholas Church at Lake Catherine, Irish Bayou, Carr Drive and on Bayou Liberty in Slidell, reported no storm surge and no wave action that would have reached above elevation sixteen, to pound the walls of a building.  All eyewitnesses reported a fast rising tide, rising approximately 10’ in one hour.
Wind Action on Buildings:

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

a. At 100 mph, wind pressure = 32.78 lbs/ft2
b. At 120 mph, wind pressure = 36.86 lbs/ft2
c. At 130 mph, wind pressure = 43.26 lbs/ft2
d. At 140 mph, wind pressure = 50.176 lbs/ft2
Wind pressure against the windows, walls, 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 and V is the velocity of the wind.
A hypothetical residence, or other building, measuring 40 ft. x 50 ft. in area, with nine foot ceilings and built on columns that are ten feet high, presents approximately 450 s.f. of wall surface to a wind that is blowing perpendicular to its length.  If the wind is blowing 130 mph, a pressure of approximately 43 lbs/ft2 would be exerted on this surface, not to mention the roof, negative pressures on the opposite side, etc.  The Towers building, near its top floor saw winds much higher than at the ground.
The Towers Building had it withstand a total force of nearly 300,000 lbs against its exterior walls.
Other buildings in the area of destruction fell into the category above, but were built to meet the older building codes with lower requirements for winds.  Conversely, a predominant number of homes in the Rigolets Estates area that were designed to meet the new International Building Code and survived the hurricane with their structure intact.

It is interesting to note that variations in buildings and building components, and the angle that the wind or water strikes an object, all come into play when determining the force that an object is subjected to.  A round column, for instance, decreases the pressure by approximately 33% in comparison to a square column.

Hurricane winds of over 135 mph out of the east, then north east and north battered this building from approximately 2 a.m. on August 29 2005, until after noon, when the eye passed and the wind shifted to blow out of the north west, west, and then southwest when major flooding by a fast moving tide added to the already flooding conditions, bringing the water that had been stacked up against the New Orleans levees to inundate the area, including this building, with approximately six feet of water, mud and debris from trees, houses, etc.

Wind Damages


Exterior Walls:

The building’s exterior walls that are made up of panel systems and windows, experienced wind forces that exceeded their design strength for several hours.  Of the approximately 400 exterior wall panels on the building, approximately 80 panels and 260 windows were damaged beyond reuse or are missing.  The remaining panels and windows of the system have been compromised beyond their design values and should be replaced because of this.  The anchoring systems used for these panels were also compromised.  Additionally, these anchoring systems were designed to standards used in the 1960’s, and as such do not meet present day codes.  Since there are no replacements available for these panels, any attempt to replace the individual damaged and/or missing panels and windows would result in  non-acceptable appearance of this important building that has many more years of useable life.
Roof:

The built up roof system received damage on the west end of the building that was probably caused by uplift as the winds passed over the roof parapets.  Approximately 3,000 s.f. of this roof must be replaced.  The total area of damage must be determined using an infrared thermal scan to locate all the wet areas.

Flooding Damages:

The fast rising tide, along with mud and debris flooded the bottom floor of the building shortly after noon on the 29th.  When the water outside reached a sufficient height, it collapsed the window walls at the front of the building and let a storm of water gush into the building, ruining everything inside.
The elevator cars were at the bottom floor and were ruined.  The mechanical room equipment, electrical systems and numerous others were ruined.

Attached is a list of damages to the building and equipment.

Sincerely,

Emmett G. (Pete) Dammon, P.E.
Attachments:
Damages List



Map of East Lake Pontchartrain (Towers Building Tagged)

St. Tammany Parish Administrative Complex

521 Old Spanish Trail

Slidell, Louisiana  70458

Cost Estimate of Hurricane Katrina Damage Repairs

1.  Replace two flood-damaged elevator cars, card reader controlled.  Rework lock out for 2nd floor for flood stop.

  $55,000.00

2.  Roof repairs: 3,000 s.f. @ $7.00/s.f.





  $21,000.00

3.  Repair/replace mechanical room equipment on 1st floor – boiler, water heater, A/C compressor, cooling water and dom. Water pumps, electrical gear, etc.

$160,000.00

4.  Replace exterior walls on building 22,000 s.f. @ $30.00/s.f.


$660,000.00









TOTAL:
896,000.00

