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The Pentagon
 Groundbreaking September 11, 1941
 Five rings, five stories
 Floors 1 & 2 

continuous
 Floors 3 to 5 

open between 
rings

 Service road 
between 
rings B & C





Wedge 1 Renovations
 Steel reinforcement on outer masonry walls
 Kevlar cloth added to masonry walls
 Blast resistant 

windows
 Sprinklers
 Casualties low



September 11, 2001 @ 9:38 AM
 American Airlines Flight #77
 Boeing 757
 64 passengers and crew
 10,000 gallons of jet fuel
 Hits on West side in 

Wedge 1 near grade















Damage to Building
 Renovations slowed impact, reduced penetration

 Caroms into Wedge 2
 Reaches the 

back wall of C Ring
 Hole in C Ring 

back wall
 Debris in service 

road alley
 Explosion and fire 

concentrated in 
W-2, C Ring and 
first three floors



Leo Titus / ECS
 Structural 

Specialist 
with FEMA

 Arrived one hour 
after the crash

 Collapsed area 
had 
already fallen

(Engineering Consulting Services)















APS Contacted 9/22/01
 Stan Murphy w/ECS Ltd.
 Structural columns and beams for fire damage
 Petrographic analysis on 170 concrete samples















Tour of Reconstruction 01/21/02
Logical tear-out along expansion joints



Completion by 9-11-2002
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Seal of Solomon
Jerusalem Latitude: 31.78° N





Jerusalem
Rosslyn Chapel
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Seal of Solomon
•Washington, D.C.         

Latitude: 38.90° N
•Jerusalem

Latitude: 31.78° N





The Summerhouse
Built in 1879; Olmstead designed



1879



The “Grotto”





Winter Solstice 
Sunset Alignment
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