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September 28, 2015. 
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Dear Dr. Said, 
 
The following technical report fulfills the requirements specified in the 
structural Technical Report II assigned by the faculty for senior thesis. 
 
Technical Report II includes a detailed structural analysis of the loads used 
in the construction and renovation of 440 First Street, NW in Washington, 
D.C. This includes calculations of roof and floor loads, exterior wall loads, 
snow loads and snow drift, wind pressures and seismic story forces. 
 
Thank you for reviewing this report. I will kindly appreciate your feedback. 
 
Sincerely, 
 
Yemi A. Ositelu. 
 
Enclosed: Technical Report II 
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EXECUTIVE SUMMARY 
 
440 First Street is a mixed use building located in Washington, D.C. The 
existing 8-story building, constructed in the early 80’s began renovation in 
2012 and was completed in 2013. Three stories were added to the 
building, including a penthouse, resulting in a 20.6 foot increase in building 
height and a total gross square footage of about 142000 GSF. The new 10-
story architectural design provided a seamless transformation of the 
existing building into a more modern, state-of-the-art building, well on its 
way to a platinum LEED certification. 
 
The existing building, floors 1 to 7, comprises of a frame assembly of cast-
in-place concrete structural slabs and column, with low story heights. The 
foundation system is mainly supported by the spread footings. The new, 
additional framing (8th floor and above) uses composite framing, with 
wide flange steel shapes used in the majority of the added structural 
system. 
 
Building codes and design standards typically used in the project include 
the ASCE and the IBC, with gravity, lateral, and seismic loads all 
considered. 
 
This report will cover the codes, design loads, existing framing, framing 
renovations and additional framing in more detail and in a wider 
perspective. 
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SITE AND LOCATION PLAN         
 
            

        
        
        

             

PROJECT LOCATION: 
440 FIRST STREET, NW 
WASHINGTON, DC 20001 

`
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DOCUMENTS USED DURING THE PREPARATION OF REPORT     
 
The following is a list of the structural codes and design standards used in 
the structural analysis of 440 First Street, NW, Washington, D.C. 
 

I. International Code Council 
o International Building Code 2006 

II. American Society of Civil Engineers 
o ASCE 7-05: Minimum Design Loads for Buildings and Other 

Structures 
III. Vulcraft Deck Catalog 
IV. Previous AE Course Notes 
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GRAVITY LOADS           
 
Roof Loads 
 
This section includes the calculations of the penthouse and main roof 
loads; dead, roof live and snow loads.  
 
Figure 3 and Figure 4 show cross-sections through the main roof and 
penthouse roof respectively. 
 
 

 
 
 
 
 
 
 
 

Figure 3: Section Detail At Main Roof Level 
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Figure 4: Section Detail At Penthouse Roof Level 
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GRAVITY LOADS           
 
Floor Loads 
 
This section includes calculations of dead and live loads for the floors of 
the original cast-in-place concrete design and the new addition.  
 
Figure 5 shows a section through a typical cast-in-place concrete slab in 
the existing building, and Figure 6 shows a section through a typical new 
floor. 
 
 

 
 
 
 
 
 

Figure 5: Section Detail Through Typical Existing Floor 
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Figure 6: Section Detail Through Typical New Floor 
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EXTERIOR WALL LOADS          
 
This section includes calculations of the exterior wall loads. 
 
Figure 7 shows a cross-section of typical exterior wall detail, and Figure 8 
shows a cross-section through the curtain wall on the east façade of the 
building. 
 

 
 
 
 
 
 
 
 
 

Figure 7: Section Detail Of A Typical Exterior Wall 
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Figure 8: Section Detail Through The Curtain Wall 
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Notes 
 

I. Weights of building materials shown in cross-section were assumed 
using typical weights of materials. 

II. The north, south and west façades consist of windows as well as 
masonry, but the greatest wall load will occur through a fully face 
masonry section. 

 
 
Load Path 
 
Load is typically carried by the composite deck. The deck transfers load to 
the steel wide flange members and concrete beams, which then transfers 
the load to the steel/concrete columns. The load is ultimately transferred 
to the foundation  
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LATERAL LOADS           
 
Wind Loads 
 
This section includes wind load calculations for 440 First Street in the two 
orthogonal directions, according to ASCE 7-05: Chapter 6.5; Method 2. 
 
Microsoft Excel was used in programming equations for optimum 
efficiency. 
 
Notes 
 

I. Cp values were calculated through interpolation of values in Figure 
6.6 of the ASCE 7-05: Chapter 6.5 

II. The velocity pressure exposure coefficients for the building at the 
different heights are shown in Table 1 below 

o Kz values are obtained through interpolation of values in 
Table 6-3 of ASCE 7-05: Chapter 6, using Exposure B – Case 2. 

 
 
 

Height (ft) Kz qz or qh 
15 0.57 10.05 

25.33 0.66 11.63 
35.67 0.73 12.87 

46 0.79 13.92 
56.33 0.84 14.81 
66.67 0.88 15.51 

77 0.92 16.22 
87.75 0.95 16.74 
98.5 0.99 17.45 

109.25 1.01 17.8 
118.5 1.04 18.33 

127.25 1.06 18.68 
 
 
 

TABLE 1: Velocity Pressure Exposure Coefficients 
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Wind Pressure Chart (N-S) 
Location z qz or 

qh 
Cp Gf Gcpi qiGCpi Net Pressure (PSF) 

qzGfCp-
qi(+Gcpi) 

qzGfCp-qi(-Gcpi) 

Windward 15 10.05 0.8 0.85 0.18 1.809 5.03 8.64 
  25.33 11.63 0.8 0.85 0.18 2.0934 5.82 10.00 
  35.67 12.87 0.8 0.85 0.18 2.3166 6.44 11.07 
  46 13.92 0.8 0.85 0.18 2.5056 6.96 11.97 
  56.33 14.81 0.8 0.85 0.18 2.6658 7.41 12.74 
  66.67 15.51 0.8 0.85 0.18 2.7918 7.76 13.34 
  77 16.22 0.8 0.85 0.18 2.9196 8.11 13.95 
  87.75 16.74 0.8 0.85 0.18 3.0132 8.37 14.40 
  98.5 17.45 0.8 0.85 0.18 3.141 8.73 15.01 
  109.25 17.8 0.8 0.85 0.18 3.204 8.90 15.31 
  118.5 18.33 0.8 0.85 0.18 3.2994 9.17 15.76 

Leeward All 18.68 -0.325 0.85 0.18 3.3624 -8.52 -1.80 
Side All 18.68 -0.7 0.85 0.18 3.3624 -14.48 -7.75 

Roof (0 to 59.25) 118.5 18.68 -0.98 0.85 0.18 3.3624 -18.92 -12.20 
Roof (59.25 to 118.5) 118.5 18.68 -0.8 0.85 0.18 3.3624 -16.06 -9.34 

Roof (118.5 to 160.25) 118.5 18.68 -0.6 0.85 0.18 3.3624 -12.89 -6.16 
Low Parapet WW 110.5 17.98     1.5 26.97   26.97 
Low Parapet LW 110.5 17.98     -1.0 -17.98   -17.98 

High Parapet WW 127.25 18.68     1.5 28.02   28.02 
High Parapet LW 127.25 18.68     -1.0 -18.68   -18.68 

  

TABLE 2: Wind Pressures in the North-South Direction 
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Base shear calculations 
 
The base shear was calculated for the two orthogonal directions and 
determined by multiplying the story height by the net wind pressure at 
that level and by the width of the building perpendicular to the direction 
of the wind. 
 
The total base shear in both orthogonal directions are shown in Table 3. 
 
Width (N-S) – 87’       Width (E-W) – 160.25 
 
 
 
 
 

Story Height (ft) Story Trib. Height x Net Pressure x Trib. 
Width 

Wind (N-S) Wind (E-W) 
15 22.39 41.25 

25.33 16.64 30.66 
35.67 17.61 32.45 

46 18.42 33.94 
56.33 19.11 35.19 
66.67 19.65 36.19 

77 20.19 37.20 
87.75 20.60 37.94 
98.5 21.15 38.95 

109.25 21.42 39.45 
127.25 21.82 40.19 

Base Shear 219.00 403.40 
 
 
 
 
  

TABLE 3: Base Shear Calculations 
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Wind Pressure Chart (E-W) 
Location z qz or qh Cp Gf Gcpi qiGCpi Net Pressure (PSF) 

qzGfCp-qi(+Gcpi) qzGfCp-qi(-Gcpi) 

Windward 15 10.05 0.8 0.85 0.18 1.81 5.03 8.64 
  25.33 11.63 0.8 0.85 0.18 2.09 5.82 10.00 
  35.67 12.87 0.8 0.85 0.18 2.32 6.44 11.07 
  46 13.92 0.8 0.85 0.18 2.51 6.96 11.97 
  56.33 14.81 0.8 0.85 0.18 2.67 7.41 12.74 
  66.67 15.51 0.8 0.85 0.18 2.79 7.76 13.34 
  77 16.22 0.8 0.85 0.18 2.92 8.11 13.95 
  87.75 16.74 0.8 0.85 0.18 3.01 8.37 14.40 
  98.5 17.45 0.8 0.85 0.18 3.14 8.73 15.01 
  109.25 17.8 0.8 0.85 0.18 3.20 8.90 15.31 
  118.5 18.33 0.8 0.85 0.18 3.30 9.17 15.76 

Leeward All 18.68 -0.5 0.85 0.18 3.36 -11.30 -4.58 

Side All 18.68 -0.7 0.85 0.18 3.36 -14.48 -7.75 

Roof (0 to 59.25) 118.5 18.68 -1.04 0.85 0.18 3.36 -19.88 -13.15 
Roof (59.25 to 87) 118.5 18.68 -0.7 0.85 0.18 3.36 -14.48 -7.75 

Low Parapet WW 110.5 17.98     1.5 26.97   26.97 
Low Parapet LW 110.5 17.98     -1.0 -17.98   -17.98 

High Parapet WW 127.25 18.68     1.5 28.02   28.02 
High Parapet LW 127.25 18.68     -1.0 -18.68   -18.68 

TABLE 4: Wind Pressures in the East-West Direction 
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LATERAL LOAD           
 
Seismic Loads 
 
This sections outlines the seismic load calculations, in accordance to ASCE 
7-05: Chapter 11 and 12. 
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