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On September 13, 2008, Hurricane Ike made landfall at Galveston, Texas about 2:10 a.m. 
as a Category 2 storm (Figure 1). As Ike moved inland, passing slightly east of downtown 
Houston, the 75-story J.P.Morgan Chase Tower and an adjacent parking garage 
experienced extensive glazing damage. 

 

  
 

Figure 1: Hurricane Ike Track and Wind Swath Relative to Chase Tower. (Image Courtesy of NOAA) 
 
Eyewitnesses report that the windows began breaking shortly after 3:00 a.m. with local 
news video capturing “vortices” propelling wind-borne debris (glass fragments) between 
the Chase Tower and the adjacent parking garage resulting in progressive window 
damage to both buildings. The extent of damage can be seen from photos in Figure 2. 
 

 
 

Figure 2: Next-Morning Damage Photos 
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On September 18, 2008, ABS Consulting field engineers, performing aerial and ground 
reconnaissance of damage from Hurricane Ike, surveyed the downtown Houston area 
including the vicinity of Chase Tower (Figures 3 – 5). 
 

 
Figure 3: Downwind View of Chase Tower (Southeast Face) with Parking Garage in Foreground. 

(Photo by EQECAT/ABS Consulting) 
 

 
Figure 4: Upwind View of Chase Tower with Parking Garage Behind.  

(Photo by EQECAT/ABS Consulting) 
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Figure 5: Uprooted Trees between Buildings (left), Glass Fragment from Chase Tower (top right), 
and Window Damage to Parking Garage (bottom right). (Photos by ABS Consulting) 

 
 
Based on the team’s observations, several components appear to have contributed to the 
formation of the observed vortices: 
 
·  The tall, flat northeast wall surface of the Chase Tower may have produced a strong 

vertical downward component of wind flow. 
·  The 90-degree “bluff-type” east corner (opposite the chamfered west corner) of the 

Chase Tower is favorable for a strong wake formation to the southeast. 
·  A redirecting flat wall surface of the mid-rise (smaller) parking garage may enhance 

formation of local vortices. 
·  The north-northwest angle of attack of extreme winds around 3:00 a.m. combined 

with the shape and orientation of Chase Tower and the upwind Calpine Center is 
favorable for strong downwind vortices.  This appears to be the predominant cause of 
this damage. 

 
The above observations, illustrated in Figures 6 – 8, should not be considered as 
conclusive or even as a detailed investigation, but rather a plausible explanation of the 
phenomena observed at Chase Tower during Hurricane Ike.  Figure 8 shows a reasonably 
good correlation of window damage in Chase Tower and the height of the Calpine 
Center, suggesting the possibility of some marked vortices formed by the silhouette of the 
upwind building.  The design of windows for a net wind force produced at the leeward 
side of the Chase Tower (a negative external pressure plus (minus) a positive internal 
pressure) in an undisturbed flow may have been acceptable.  However, these possible 
“organized” vortices produced by the upwind building could be thought of as translating 
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low pressure zones that may have aggravated the suction forces between the Chase 
Tower and the parking garage. 
 
The upwind Calpine Center was built in 2003 and thus newer than the Chase Tower 
which was built in 1978-82.  As a result, the Calpine Center likely was not included in a 
wind tunnel study for the Chase tower.  New policies or requirements may be needed to 
investigate the effects of new construction to its surrounding urban environment or 
neighbor buildings.  It is also possible that curved surfaces such as those of the Calpine 
Center, capable of producing downwind vortices, may have been sensitive to the 
Reynolds number and perhaps, even in a wind tunnel study, may not be fully represented. 
 
As Isyumov1 states, “Strict scaling of the mean wind and the turbulence Reynolds 
number for the approach flow is generally not possible for wind-tunnel model studies of 
buildings and structures.” And “The consequences of insufficiently high values of Reb 
[Reynolds number] on model pressures and other wind effects can be evaluated through 
comparisons with full-scale data, selected tests using a larger scale model, or tests 
conducted over a range of wind speeds”. 
 
This short-article perhaps raises more questions than answers, but so is the nature of 
learning, therefore we encourage discussion on the subject. 
 

 
Figure 6: Wind Flow Approaching Chase Tower from North-northwest direction, (a) local vortices 

and (b) “organized” vortices produced by upwind building.  
(Image by ABS Consulting) 

 

                                                 
1 N. Isyumov, Wind Tunnel Studies of Buildings and Structures, ASCE Manuals and 
Reports on Engineering Practice No. 67. 1999. 



 
 
   5 

 
Figure 7:  Possible wind environment producing window damage in Chase Tower  

(Photo by EQECAT/ABS Consulting) 
 

 
Figure 8:  Comparison of heights between window damage of Chase Tower and upwind building. 

(Photo by EQECAT/ABS Consulting) 


