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Executive Summary 

 
 The lateral analysis of Wing B of the FDA OC/ORA Office Building was performed using 

the lateral and gravity loads that were determined in the first technical report.  Different load 

combinations by ASCE 7-05 were studied and the load combinations that included lateral loads 

were used to design and check the lateral resisting members of the office building.  Both Wind 

and Seismic Loads were analyzed for both strength and deflection, for Wind; Load Case 1 and 

Load Case 2 prescribed by ASCE 7-05 were analyzed.  The other wind load cases were not 

studied in this report. 

 The direct shear and torisional effects from the lateral loading were calculated for each 

shear wall, using the Center of Mass for the seismic load application and Center of Wind 

Pressure for the wind load.  The loads were taken about the Center of Rigidity which was 

calculated using the relative stiffness of the shear walls. 

 A spot check was done for lateral system; Shear Wall 2 was picked because of the large 

base shear over the other shear walls and load cases.  ACI 318-08 Chapter 11 provision on shear 

wall design was used to design the shear wall and compare the reinforcement to the actual 

designed shear wall.  An impact on the foundation system was also performing, checking the 

impact of overturning. 

 To calculate the drifts of the shear walls under the loads, SAP 2D models were created 

and compared to hand deflection calculations.  The deflections for each shear wall were 

compared to allowable story drift and total drift as set by ASCE 7-05.  The seismic drifts were 

modified as specified by ASCE 7-05 Chapter 11 for Seismic Provisions.  The drifts were also 

compared to the distance that separated the Wings at the expansion joints. 
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Introduction 

 
 Starting the fifth phase of the consolidation efforts by the FDA, the OC/ ORA Office 

building plans to move the Office of Commissioner (OC), Office of Regulatory Affairs (ORA) 

Office building to the White Oak Campus. On the site of the former US Navy facility at the 

Federal Research Center- Naval Ordnance Laboratory, the OC/ ORA Office Building sits on the 

southern end, and forms its shape around the existing buildings. 

Forming an S shaped building, the 500,000 S.F. office building was laid out and designed 

to mirror the existing buildings on the site and to form a unique face of the campus from the 

main drive off of New Hampshire Ave.  Broken up into two buildings with four wings, Building 

31 is comprised of Wing A, and Building 32 is comprised of wings B through D (Figure 1) 

 

Figure 1: Key Plan 
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Structural System 

Foundation: 

 The foundation of the building is separated into two categories.  Spread footings that 

bear on undisturbed soil or spread footings that sit on a number of Geopiers.  Schnabel 

Engineering conducted soil test to determine the bearing capacities of the soils.  Where 95% 

compaction could not be met the use of Geopiers or vibropiers was recommended. 

 

 

 

 

 

 

 

 

 

 

 

 

For non-basement areas of Building 31 (Wing A), the western and central wings (Wings 

B and C) of Building 32, and the non-basement areas of Wing D, deep existing fill is expected 

within the majority of the buildings footprint.  Geopiers are to be used in these areas to provide 

adequate bearing capacity (Figure 2).  Geopiers use the concept of over consolidation to 

increase the soils bearing capacity.  The 30 inch diameter Geopeirs should reach a depth of at 

least 10 feet.  A detail of the typical spread footing with Geopiers is shown in Figure 3. 

  

Figure 2: Foundation Key 
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For the basement level of Building 31 (Wing A), the basement level of Wing D of Building 

32, and the underground tunnels, the foundations reach a sufficient depth where the bearing 

capacities on the spread footings are adequate (Figure 2). 

 Normal weight concrete was designed to be used with all the spread footings of the 

foundations.  With a unit weight of 2350 kg/m3 (147 pcf), the concrete has a 28 day strength of 

28 MPa (4061 psi) concrete.  A water to cement ratio of .48 is specified along with only 1% 

maximum chloride content. 

Schnabel Engineering recommended the use minimum safe bearing capacities at the 

different locations of the foundation system.  Where spread footings bear on undisturbed soil a 

bearing capacity of 192 kPa (4010 psf) was estimated.  Beneath the spread footings of Wing A, 

where Geopiers were used, the estimated bearing capacity is 192 kPa (4010 psf).  In the 

sections of Building 32 where Geopiers were used, a bearing capacity of 287 kPa (5994 psf) was 

estimated. 

Figure 3: Typical Geopier Foundation Detail 
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Floor System: 

Building 31: 

 

 Building 31 utilizes a one way slab floor system for the majority of the buildings layout.  

The typical one way slab construction is an 8.07 inch thick slab with 5.91 inch drop panels, 

unless noted differently on the drawings.  On the first three floors of Wing A there is a large 

open assembly space, and prevents any typical bay spacing.  However, on the fourth floor the 

typical bay spacing is 21.85’ x 26.74’ to 19.685’ x 19.685’.  

Resistance to progressive collapse was designed into the exterior reinforced beams of 

building 31.  Typical progressive collapse beam sizes range from 23.62” x 42.32” to 18.11” x 

35.43”.  The interior beams on Building 31 are reinforced concrete beams with typical sizes of 

18.11” x 35.43” to 18.11” x 23.62”. 

A large assembly pace on the first floor of Wing A is open up through the third floor.  On 

the fourth floor framing level, post tension transfer girders were designed to support the 

column loads above the fourth floor and transfer the load to the foundation (Figure 4).  The 

post tension transfer girders are 35.43” x 70.89” and have a post tension strand force of 4540 

kN. 

 

 

 

 

 

 

 

 

 

 
Figure 4: Framing Flan for Post Tension Transfer Girders 
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An atrium is provided between Wing A and Wing B that is primarily a steel 

superstructure with lightweight concrete on metal deck (Figure 5).  The walkways over the 

atrium connecting the two wings are cast in place lightweight concrete on steel metal deck.  

The rib height on the metal deck is 50 mm with an additional 83 mm of concrete above.  

Supporting the walkway is W360 x 32.9 steel beams that frame into W360 x 32.9 girders with a 

shear connection.  On the Wing A side of the atrium the girders site on an L152x152x9.5 that is 

attached to the concrete beam in Wing A.  On the Wing B side on the atrium, an expansion joint 

is place, so the girders rest on a sliding connection that is connected to a beam in Wing B 

(Figure 6 and 7). 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 5: Wing A Atrium 

Figure 6: Expansion Joint Detail (Red) Figure 7: Expansion Joint Detail (Red) 
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Building 32: 

 

 Building 32 utilizes a two way flat slab system for the majority of the building’s floor 

system.  A  5.91 inch thick slab on grade is provided for the ground level and the basement 

levels of the building.  The two-way flat slab is typically 9.449” thick with a 7.09” thick drop 

panel, unless noted differently on the structural drawings.  The typical interior bay spacing for 

Building 32 is 29.528’ x 19.685’, and the typical exterior bay spacing of 27.559’ x 29.528’, figure 

8 shows the typical layout of the bays. 

 

 

 

 

 

 

 

 

 

 Resistance to progressive collapse was designed into the exterior reinforced concrete 

beams of building 32.  Typical progressive collapse beam sizes ranging from 23.62” x 40.95” to 

15.75” x 40.95”.   

Atriums are provided between Wings B and C, and between wings C and D.  The floor 

system for the atriums is a cast in place lightweight concrete on metal deck.  The rib height on 

the metal deck is 1.97” with an additional 2.52” of concrete above.  Supporting the walkways 

are W150 x 30 steel beams that frame into W610 x 217 girders with a shear connections.  

Expansion joints at the Intersections of the wings are provided and sliding connections are 

required at the atrium walkways. 

Figure 8: Building 32 Wing B Typical Bay Layout 
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Columns 

 Typical reinforced concrete columns were designed for the FDA OC/ ORA Office Building.  

Designed as the primary gravity system, the typical sizes of the columns are 600mm x 600mm, 

900mm x 600mm, and 600 mm diameter.  Various types of columns are provided ranging from 

square columns, rectangular columns and circular columns (Figure 9).  The concrete for the 

columns is a normal weight concrete with 28 day strength of 28 MPa (4061 psi).  The slab and 

the beams are monolithic with the columns forming a continuous system. 

  

 

 

 

 

 

 

Lateral System 

 Ordinary reinforced concrete shear walls were design for the primary lateral resisting 

system.  The typical shear wall has #16 at 300mm (#5 at 11.82 inches) for both vertical and 

horizontal reinforcement with 13 #16 (13 #5) for the end zone reinforcement and #13 ties at 

300mm (#5 ties at 11.81 inches) for the vertical reinforcement (Figure 10 and 11). 

 

 

    

 

 

 Figure 11: Shear Wall End Zone Figure 10: Shear Wall Detail 

Figure 9: Typical Column Details 
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 Shear walls are provided around each elevator core and the stair shaft of Wing A.  Wings 

B through D provide shear walls around each elevator core; Figures 16 through 19 shows the 

location of the shears walls in each wing, shown in red.  At the intersection of each wing, in the 

atriums, slide bearing connections are provided at the expansion joints, shown in blue.  These 

connections allow each wing’s lateral systems to act independently of the other wing. 

 

 

 

 

 

 

Figure 12: Shears Walls of Wing A 
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Figure 13: Shear Walls of Wing B 
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Figure 14: Shear Walls of Wing C 
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Figure 15: Shear Walls of Wing D 
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Load Paths 

Gravity Load Resisting System: 

  

 Reinforced Concrete columns make up the primary gravity load resisting system.  The 

live load, self weight and superimposed dead load that sits on the floor system is transferred to 

the reinforced concrete beams.  Reinforced concrete columns pick up the loads from the beams 

and the load is transferred to the buildings foundations.  In Wing A reinforced concrete columns 

bear on a post tension transfer girder.  Figure 16, shows a diagram of the post tension transfer 

girder that transfers the gravity load to the exterior columns.  Surrounding columns that the 

transfer girders bear on transfer the load from the girders into the columns.  Columns then 

transfer the load into the foundation of the building. 

 

 

 

 

 

 

 

 

 

 

 

 Resistance to progressive collapse has been designed for the office building.  Design 

considerations that are involved with this design are removing an exterior column, and the floor 

system above and the adjacent columns are designed to carry the additional load. 

Figure 16: Transfer of Gravity Load 
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Lateral Load Resisting System: 

 

 Reinforced concrete shear walls are the primary lateral load resisting system.  Lateral 

force due to wind is transmitted against the curtain wall of the building.  Rigid floor system 

picks up each story shear at each level and transmits the lateral force to the shear walls located 

around each elevator core.  Shear walls are design to resist the moment from the lateral load.  

The resisting moment forces are transmitted through the shear walls onto large spread 

footings. 

Each wing acts independently with respect to the others wings.  This is primarily due to 

the large expansion joints provided between each wing, along with the slide bearing 

connections design at the atriums connections. 

 This report specifically looks at the lateral system in Wing B.  There are eight shear walls 

that are provided around the two elevator cores that are provided in Wing B.  In shear walls 4 

and 8 coupling beams are provided between the elevator doors and shear wall piers.  Figure 17 

provides the layout and location of the shear walls in Wing B.  Appendix C provided dimension 

and details of the shear walls that are provided in Wing B. 

  

  

Figure 17: Wing B Shear Wall Layout 
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Codes and References 

 
Design Codes: 

 
National Model Code: 

GSA Facilities Standards for the Public Building Service 

International Building Code 2003 

Structural Standards: 

GSA Facilities Standards for the Public Building Service 

ASCE 7-02, Minimum Design Loads for Buildings and other Structures 

Design Codes: 

AISC-ASD, Specifications for Structural Steel Buildings – Allowable Stress Design 

ACE 318-02, Building code Requirements for Structural Concrete 

Design Codes (Used for this Thesis) 

National Model Code: 

GSA Facilities Standards for the Public Building Service – 2005 

2006 International Building Code 

Structural Standards 

GSA Facilities Standards for the Public Building Service – 2005 

ASCE 7-05, Minimum Design Loads for Buildings and other Structures 

Design Standards: 

 Steel Construction Manual 13th edition, American Institute of Steel Construction 

 ACI 318-05, Building Code Requirements for Structural Concrete, American Concrete 

Institute 

 Design of Buildings to Resist Progressive Collapse 2005, Unified Facilities Criteria 



Adam Love  FDA OC/ ORA Office Building 
Structural Option  Silver Spring, MD 
AE Consultant: Dr. Hanagan 
December 1st, 2009 
 Technical Assignment #3 

  

Page 19 of 72 
 

Gravity Loads 

 
The primary design guide lines for the FDA OC/ORA Office Building are the GSA Facilities 

Standards for the Public Service-2005, and the ASCE 7-02.  The GSA outlines general 

requirements for the required live load for office interiors and the telecom room.  The GSA 

Facilities Standards for the Public Building Service requires the designer to implement 

progressive collapse design into the structural design. 

The latest version of design codes is being used for the analysis of the buildings gravity 

and lateral systems.  When comparing to the designed loads and the ASCE 7-05 required loads, 

only one major difference appeared.  ASCE 7-05 requires a load of 100 psf for special purpose 

roofs, specifically green roofs.  Comparing to the designed load of 31.33 psf, one possible 

reason for the significant difference is the dead load; the structural engineer added a green 

roof dead load. 

  

Figure 18: Live Loads 

Figure 19: Dead Loads 
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Lateral Loads 
 

 To simplify the lateral analysis of the office building, lateral loads were determined for 

only Wing B.  This was allowed because the wings have different lateral systems that do not 

interact with the other wings.  The structural engineer also provided large expansion joints in 

the atriums that connect each wing, along with slide bearing connections.  The slide bearing 

connections allow the wings to move and react independently from the lateral forces. 

Wind Loads 

 The wind loads were determined using Method 2 of the ASCE 7-05 Chapter 6.  The first 

assumption under the wind analysis was that the 5 story reinforced concrete structure would 

act rigidly under lateral loads.  After further calculation under the Chapter 6 commentary, the 5 

story structure did not act rigidly.  This is partially due to the size of the shear walls that were 

provided in Wing B.   However, in the East to West direction the structure did meet the 

requirements to be rigid.  Appendix A contains a summary of the results from the Wind 

Calculations.  Detailed information on the calculation of the wind design variables can be 

provided upon request. 

 In the North to South direction the Base Shear was larger than the East to West 

direction; this is due to the large façade area in this direction.  The wind forces are shown in 

Figures 21 and 22. 

Figure 20: Snow Loads 
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Seismic Loads 

 Seismic Loads for the FDA OC/ ORA Office Building were calculated using ASCE 7-05 

Chapter 11 and 12.  Initially the self weight of each floor needed to be estimated for the seismic 

calculations.  This was done by assuming the framing systems for each floor were close enough 

to be approximated as the equal.  The slab, beams and columns were all measured and their 

self weights were added up is Microsoft Excel.  The exterior wall weight was assumed to be 30 

psf because of the cmu backup behind the brick veneer curtain wall. 

Figure 21: N-S Wind Loads 

Figure 22: E-W Wind Loads 
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The Seismic Design Category was calculated using Table 11.6-1 and 11.6-2 in the ASCE 7-

05.  A SDC of A was determined for the Wing B of the office building; Appendix B contains the 

summary of the results from the seismic calculations, more detailed calculations can be 

provided upon request. The SDC calculated is different than the SDC of B that was designed by 

the structural engineer.  A possible reason for this difference is the use of the USGS Ground 

Motion Parameter gave a much lower mapped acceleration.  The story lateral forces and story 

shear forces were calculated with the equivalent lateral force procedure, using excel in Figure 

35.  Figure 23 shows a table of the story forces along with the calculated base shear of 270.3 k. 

 

 

 

 

 

Load Combinations 
 

Load Combinations provided by ASCE 7-05 for strength design are listed below. 

 1.4(D + F) 

 1.2(D + F + T) + 1.6(L + H) + .5(Lr or S or R) 

 1.2D + 1.6(Lr or S or R) + (L or .8W) 

 1.2D + 1.6W + L + .5(Lr or S or R) 

 1.2D + 1.0E + L +.2S 

 .9D + 1.6W + 1.6H 

 .9D + 1.0E +1.6H 

Figure 23: Seismic Loads 
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Lateral load analysis was performed for this report and the load combinations that did not 

include lateral load forces were disregarded.  It was also noted that the load combination 

including a factor of .9D are used to calculate the uplift forces for the lateral loads.  For strength 

design the load combinations including 1.6W and 1.0E were the controlling load combinations.  

The combinations that were considered for this report are; 

 1.2D + 1.6W + L + .5(Lr or S or R) 

 1.2D + 1.0E + L +.2S 

 .9D + 1.6W + 1.6H 

 .9D + 1.0E +1.6H 

Distribution of Lateral Forces 
 

 The lateral forces that the building resists are assumed to be distributed throughout the 

structure by the concept of relative stiffness.  The shear walls that have a higher stiffness take a 

larger part of the lateral load.  The loads are transmitted through the floor that is assumed to 

act as a rigid diagram, and are transferred to the shear walls.  There are two methods that the 

lateral loads act on the shear walls; Direct Shear and Torisional Shear. 

Direct Shear 

 The Direct Shear acting on each shear wall was calculated using the relative stiffness of 

each shear wall.  The rigidity of each shear was determined by hand calculations found in 

Appendix C and compared to SAP 2D Models results.  The rigidity of each shear was determined 

using the equation k = P/δp, Appendix C provides calculations on the determination of the 

relative stiffness of each shear wall.  The results from the SAP modeled shear walls were very 

comparable to the hand calculations, and it was determined that the relative stiffness’s from 

SAP could be used for the distribution of lateral forces. The distribution of the direction shear 

was determined using the equation vdi = V*Ki/∑K. 

Torisional Shear 

 In order to calculate the torisional effects acting on the shear walls the Center of Rigidity 

and Torisional Rigidity needed to be determined.  The excel tables that were used to calculate 

the Center of Rigidity and Torisional rigidity can be found in Appendix D.  The load cases that 

were studied for the analysis were ASCE7-05 Wind Case 1 and 2, and the Seismic Load Case.  
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Each load case provides a different eccentricity that will change the torisional effects of the 

lateral loading.  Appendix E provided diagrams that outline the loading conditions and eccentric 

effects for each case. 

 

 

 

 

 

 

 

Distribution of Lateral Forces 

 After determining the direct and torisional shear distributions to the shear walls it was 

determined that for strength checks that the Wind Case 1 loading in the N-S direction provided 

a larger base shear as compared to the other load cases.  For the loading in the E-W direction 

the seismic load case provide a larger base shear then the other load cases.  Appendix E 

contains the distribution breakdown for each load case action on each shear wall.  The 

distribution for B-SW2 under Load Case 1 is shown in Figure 25. 

 

 

 

  

Figure 24: Center of Rigidity 

Figure 25: Distribution of Lateral Forces under Load Case 2 
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Shear Wall Check 
 

 As spot check of Shear Wall 2 in Wing B was performed using Wind Case 1 Loading.  This 

was done because the Wind Case 1 Loading provided a larger base shear in that shear wall then 

the other load cases for the other shear walls.  Appendix F provided the supporting calculations 

for the shear wall spot.  It was determined that ACI 318-08 Chapter 11 provision on shear walls 

was the appropriate method to design the shear wall under the wind loading. 

 The vertical and horizontal reinforcement was designed using the resultant shear at the 

first story.  It was determined that the vertical reinforcement required is #4 rebar at 12 inches 

on center.  Compared to the design of #5 rebar at 12 inches on center, the engineer’s design is 

relatively close to the reinforced that was designed for this report. 

 Flexural reinforcement was also design to resist the compressive force of the moment 

created by the shear loading.  It was determined that 22 #8 rebar was required for each end of 

the shear wall to support the flexural loads created by the shear forces at each level.  The actual 

design the shear wall 2 is 13 #6 rebar, which was significantly lower than the flexural 

reinforcement determined for this report.  A probable source for this error can either be found 

in the lateral loads that were used to design the shear wall, or the use of ACE 318-08 Chapter 

11 to design the shear wall.  

Foundation Analysis 
 

 An overturning analysis of the foundation supporting Shear Wall 2 was done using the 

load combination .9D + 1.6W + 1.6H.  The dead load acting through the shear was calculated 

using an approximated tributary area of the shear wall, including the self weight of the shear 

wall.  The overturning moment was calculated from the shear forces acting from Wind Load 

Case 1, and the uplift force due to the moment was calculated.  It was observed that the uplift 

due to the wind was not counteracted by the dead load acting through the shear wall.  

Therefore the foundation should be designed to resist uplift.  The Geopiers that were designed 

with the foundation may take some uplift resistance, but at this time it is unknown.  A more in 

depth analysis of the Geopiers would be required and if needed would be preformed for later 

thesis reports.  Appendix G provided the supporting calculations of the overturning analysis. 
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Deflection Analysis 
 

 For the deflection analysis the shear walls were modeled separately in SAP.  Each load 

case was applied to the shear walls.  First the deflections of the shear walls were calculated 

using excel to verify the validity of the SAP output.  The results of the excel calculations can be 

found in Appendix H.  The SAP output can be found in Appendix I, the deflection were taken 

from the middle of the shear wall at each level the load was applied.  The deflection calculated 

from SAP was slighter higher than the deflections calculated by hand, so it was determined the 

results from SAP could be used in the drift analysis.  

 Appendix I includes a separation of each load case to Total Drift and Story Drift.  It 

should be noted the wind deflection were compared to H/400 by standard practice, and the 

seismic deflections were compared to .02Hsx, where the deflection due to seismic was Cd*δ/I.  

The allowable Total drifts and Story Drifts for Wind and Seismic are provided in Table 26. 

 

 

 

 

 

 

 In Shear Wall 5 the deflections were calculated and it was determined that the story 

drift at the roof level and the 5th floor exceeded the allowable story drift for the Wind Case 2 

Loading, these values are shown in red.  Also values shown in orange are total drifts that were 

considered high for the building, Figure 27.  A 6 inch expansion joint is provided between each 

wing, so there is no concern on the wings interfering during loading. 

  

 

  

Figure 27: Shear Wall 5 Deflection Results 

Figure 26: Allowable Deflections 
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 The deflections of the shear walls were calculated individually using separate 2D SAP 

models.  The diaphragm of the building allows the shear walls to act together and the actual 

deflection of the building can be determined best by using a full 3D model.  A 3D model was not 

in the scope of the report.  To obtain a better understanding on how the shear walls react with 

the diaphragm and the other structural components a full 3D model will be made for further 

thesis analysis.   
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Conclusion 

 
 Different load combinations by ASCE 7-05 were studied and the load combinations that 

included lateral loads were used to design and check the lateral resisting members of the office 

building.  Both Wind and Seismic Loads were analyzed for both strength and deflection, for 

Wind; Load Case 1 and Load Case 2 prescribed by ASCE 7-05 were analyzed.  The other wind 

load cases were not studied in this report. 

 The direct shear and torisional effects from the lateral loading were calculated for each 

shear wall, using the Center of Mass for the seismic load application and Center of Wind 

Pressure for the wind load.  The loads were taken about the Center of Rigidity which was 

calculated using the relative stiffness of the shear walls. 

 A spot check was done for lateral system; Shear Wall 2 was picked because of the large 

base shear over the other shear walls and load cases.  ACI 318-08 Chapter 11 provision on shear 

wall design was used to design the shear wall and compare the reinforcement to the actual 

designed shear wall.  The shear vertical shear reinforcement was determined to be #4 at 12 

inches on center, which was relatively close to the actual design of the shear wall.  However the 

flexural steel designed was much higher than the actual design.  This difference is most likely 

due to the method of design, or the difference in the shear loads from the designer’s loads.  

From the foundation check of Shear Wall 2 it was determined that the foundation will likely 

have uplift and further analysis of the Geopiers will be required to get the actual impact on the 

foundations 

 The deflections for each shear wall were compared to allowable story drift and total 

drift as set by ASCE 7-05.  The seismic drifts were modified as specified by ASCE 7-05 Chapter 11 

for Seismic Provisions.  It was concluded that the Shear Wall 5 and 6 the story drifts limits were 

exceeded, but for the rest of the of the shear walls the deflections were within limits. 

 A 3D model was not done for this report, and the interaction between the diaphragm 

and the shear walls could not be made with the 2D models that were used.  For further analysis 

and 3D model is going to be developed. 
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Appendix A:  Wind Loads 
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Appendix B:  Seismic Loads 
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Appendix C:  Shear Wall Information 
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Appendix D:  Center of Rigidity and Center of Mass    
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Appendix E:  Distribution of Forces 

Wind Case 1 
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Wind Case 2 
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Seismic Case 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Adam Love  FDA OC/ ORA Office Building 
Structural Option  Silver Spring, MD 
AE Consultant: Dr. Hanagan 
December 1st, 2009 
 Technical Assignment #3 

  

Page 55 of 72 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Adam Love  FDA OC/ ORA Office Building 
Structural Option  Silver Spring, MD 
AE Consultant: Dr. Hanagan 
December 1st, 2009 
 Technical Assignment #3 

  

Page 56 of 72 
 

Appendix F:  Shear Wall Spot Check 
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Appendix G:  Overturning Check 
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Appendix H:  Deflection Calculations by Excel 

  Deflections for Wind Load Case 1 
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Deflections for Wind Load Case 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Adam Love  FDA OC/ ORA Office Building 
Structural Option  Silver Spring, MD 
AE Consultant: Dr. Hanagan 
December 1st, 2009 
 Technical Assignment #3 

  

Page 64 of 72 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Adam Love  FDA OC/ ORA Office Building 
Structural Option  Silver Spring, MD 
AE Consultant: Dr. Hanagan 
December 1st, 2009 
 Technical Assignment #3 

  

Page 65 of 72 
 

Deflections for Seismic Load Case 
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Appendix I:  Results from SAP 
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Appendix J:  Comparison of Deflections   
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