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Executive Summary 

 

11141 Georgia Avenue, located in Wheaton, MD, is a 1960’s concrete office building on which a 

7-story steel addition was completed in August 2014 for $20 million.  The building is a high rise 

apartment building with one and two bedroom studios, a rooftop terrace and penthouse, and is 

conveniently located next to the metro station. 

 

The Foundations are spread footings with piers and a foundation retaining wall where the building 

steps from the lowest basement level to the next.  Modifications were required to the foundations 

and slab on grade only where a new elevator pit was added and the old pit was removed. 

 

The structure of the original building is reinforced concrete with typical two-way concrete slab 

bays that are approximately 22’ by 21’.  Again, the slabs in the original building only required 

modifications where new stairwells and elevators were added and the original ones were 

removed.  The addition’s structure is framed in structural steel with rolled W-shapes for the 

columns, girders, and beams, and composites joists for the bays in the floors and on the 

roof.  Each floor has metal deck with a concrete topping. 

 

The lateral system consists of concrete moment frames in the original structure, and steel moment 

frames in the new structure.  Some columns were expanded for additional stiffness to resist an 

increase in lateral loads due to an increased building height. 

 

There are many joints and connections that involved tying the new columns, beams, and other 

structural elements into the original building through drilling a hole to embed and grout rebar, 

anchors, or other connections. 

 

The loads used in the structural design on the project all followed IBC 2009, which allows the use 

of ASCE 7-05.  Due to a change in building use which allows a smaller reduced live load, the 

removal of the original penthouse, and the use of steel rather than concrete for the addition, the 

total loads reaching the foundations were close to the original 1960’s design loads. 
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Purpose 

 

The Purpose of this report is to identify and quantify the structural design loads used in the design 

of the building 11141 Georgia Avenue located in Wheaton, MD.   

 

The report will identify all building codes, specifications, and other relevant documents used in 

the design loads of the building.  A code analysis was completed using thesis documents to 

provide a site-specific and building-specific determination of the design loads to be used in the 

design of the building. Gravity, wind, and seismic loads will be determined and summarized in 

this report. Because the loads determined will be used for further evaluation of the existing design, 

codes used for the original design have been used. Redesigns in the spring semester may include 

an update to a more current code. 
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Site Plan and Location of Building 

11141 Georgia Ave is Located in Wheaton Maryland near the Wheaton Metro Station.  To the 

west of the site is a mainly commercial zone, while to the east is a residential zone.  The site itself 

is combined commercial-residential.  Figures 1 and 2 below illustrate the building’s location. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Building Location on Site, Courtesy of Bonstra Haresign Architects 

State College, PA 

Harrisburg, PA 

11141 Georgia Ave 

Figure 2:  Map showing building location relative to State College and Harrisburg 



TECHNICAL REPORT 1  SAMANTHA DEVRIES              
STRUCTURAL OPTION 

   
 

  

11141 GEORGIA AVENUE 8 

 

Documents used during preparation of report 

 

The following is a list of the structural codes used on the project.  The codes used in the original 

1962 drawings were not available.  The codes used on the new addition to and renovation of the 

original building will be the referenced codes in this and future technical.  The following codes will 

be used to determine current loads on the structure. 

 

International Code Council 

International Building Code 2009  

American Society of Civil Engineers 

ASCE 7-05: Minimum Design Loads for Buildings and Other Structures 

Vulcraft Deck Catalog 

Previous Course Notes 
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Roof Loads 

 

The roof loads calculation includes the roof dead loads, roof live loads, and snow loads.  The 

loads calculated will also be compared to the loads used in the design of the building.  Figure 3 

and 4 below shows the layers of roofing considered in the dead load calculations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:  Section through roof at the 12th floor terrace level.  From 3/A4.09. 

Note:  IRMA (Inverted Roof Membrane Assembly) roof system includes a membrane layer and rigid insulation 

CONCRETE 

TOPPING 

STEEL DECK 

ROOF JOIST 

Figure 3:  Section through penthouse roof.  From 1/A4.09 
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Floor Loads 

 

The floor load calculations will include both the dead and live loads for both the original concrete 

floors and the new addition’s floors.  Figure 5 below shows a section through a typical concrete 

slab in the original building, and figure 6 shows a section through a typical floor of the addition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DROP PANEL AND 

STRUCTURAL SLAB 

Figure 5:  Section through typical floor in existing building.  From A.12: Window & Wall Sections 

CONCRETE TOPPING 

AND STEEL DECK 

Figure 6:  Section through typical floor in addition.  From 10/A4.20 
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Perimeter and Exterior Wall Loads 

 

The exterior wall load calculations will produce a line load around the perimeter of the building for 

the original façade and the new façades.  Figure 7 is a typical section through the exterior wall in 

the original building, and figure 8 is a section through a typical exterior wall in the addition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wall Load Path 

 

The exterior façade components, such as the brick or metal panels, rest on a steel angle at 

each level, and the gypsum board and insulation rests on the framed interior wall, which is 

attached to the brick or CMU.  Therefore, the exterior wall loads acts as a line load at each floor 

slab around the perimeter of the building.  The load on the slab edge is then carried by the slab 

to the exterior columns, which then carry the load down to the foundations, followed by the soil. 

 

Figure 7:  Section through typical exterior wall in existing 

building.  From A.12: Window & Wall Sections 
Figure 8:  Section through typical exterior wall in 

addition.  From 4A.21. 
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Wind Loads 

 

The following section includes wind load calculations for 11141 Georgia Ave according to ASCE 

7-05: Section 6 using Method 2.  Excel was utilized to program the equations for increased 

efficiency while working through the calculations.  The spreadsheets are shown first for wind in 

the direction perpendicular to the building, followed by wind parallel to the building.  Included at 

the end of the section are diagrams showing the wind loads acting on the building. 
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Wind Pressure Chart (Wind Parallel to Building) 

Location z(ft) 
qz or 

qh 
Cp Gf Gcpi 

qiGCpi 
(psf) 

Net Pressure (psf) 

qzGfCp-qi(+GCpi) qzGfCp-qi(-GCpi) 

Windward 8 11.82 0.8 0.85 0.18 2.13 5.92 10.17 

  19 12.81 0.8 0.85 0.18 2.31 6.41 11.03 

  30 14.52 0.8 0.85 0.18 2.61 7.27 12.49 

  41 15.86 0.8 0.85 0.18 2.86 7.94 13.65 

  51 16.88 0.8 0.85 0.18 3.04 8.45 14.53 

  61 17.71 0.8 0.85 0.18 3.19 8.86 15.24 

  73 18.70 0.8 0.85 0.18 3.37 9.36 16.10 

  83 19.49 0.8 0.85 0.18 3.51 9.76 16.77 

  94 20.16 0.8 0.85 0.18 3.63 10.09 17.34 

  104 20.74 0.8 0.85 0.18 3.73 10.38 17.84 

  114 21.25 0.8 0.85 0.18 3.83 10.64 18.29 

  125 21.84 0.8 0.85 0.18 3.93 10.93 18.79 

  136 22.39 0.8 0.85 0.18 4.03 11.21 19.27 

  153 23.14 0.8 0.85 0.18 4.17 11.58 19.91 

Leeward All 23.35 -0.22 0.85 0.18 4.20 -8.61 -0.21 

Side All 23.35 -0.7 0.85 0.18 4.20 -18.11 -9.70 

Roof (0' to 76.5') 153 23.35 -1.07 0.85 0.18 4.20 -25.46 -17.05 

Roof (76.5' to 158') 153 23.35 -0.78 0.85 0.18 4.20 -19.70 -11.29 

Roof (158' to 213') 153 23.35 -0.58 0.85 0.18 4.20 -15.72 -7.32 

Low Parapet WW 140 22.60     1.5 33.90  33.90 

Low Parapet LW 140 22.60     -1.0 -22.60  -22.60 

High Parapet WW 158 23.35     1.5 35.02  35.02 

High Parapet LW 158 23.35     -1.0 -23.35  -23.35 
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Wind Pressure Chart (Wind Perpendicular to Building) 

Location z(ft) 
qz or 

qh 
Cp Gf Gcpi 

qiGCpi 
(psf) 

Net Pressure (psf) 

qzGfCp-qi(+GCpi) qzGfCp-qi(-GCpi) 

Windward 8 11.82 0.8 0.83 0.18 2.13 5.70 9.95 

  19 12.81 0.8 0.83 0.18 2.31 6.17 10.79 

  30 14.52 0.8 0.83 0.18 2.61 6.99 12.22 

  41 15.86 0.8 0.83 0.18 2.86 7.64 13.35 

  51 16.88 0.8 0.83 0.18 3.04 8.13 14.21 

  61 17.71 0.8 0.83 0.18 3.19 8.53 14.91 

  73 18.70 0.8 0.83 0.18 3.37 9.01 15.75 

  83 19.49 0.8 0.83 0.18 3.51 9.39 16.41 

  94 20.16 0.8 0.83 0.18 3.63 9.71 16.97 

  104 20.74 0.8 0.83 0.18 3.73 9.99 17.46 

  114 21.25 0.8 0.83 0.18 3.83 10.24 17.89 

  125 21.84 0.8 0.83 0.18 3.93 10.52 18.38 

  136 22.39 0.8 0.83 0.18 4.03 10.79 18.85 

  153 23.14 0.8 0.83 0.18 4.17 11.15 19.48 

Leeward All 23.35 -0.5 0.83 0.18 4.20 -13.86 -5.46 

Side All 23.35 -0.7 0.83 0.18 4.20 -17.72 -9.32 

Roof (0' to 60') 153 23.35 -0.9 0.83 0.18 4.20 -21.59 -13.18 

Low Parapet WW 140 22.60     1.5 33.90   33.90 

High Parapet WW 158 23.35     1.5 35.02   35.02 

High Parapet LW 158 23.35     -1.0 -23.35   -23.35 
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Base Shear Calculations 

 

To calculate the base shear for both wind directions, the story height was multiplied by the 

pressure at that level and by the width of the building perpendicular to the wind direction.  These 

products were summed up, including pressure from both the windward and leeward sides of the 

building, to find the total base shear in both orthogonal directions. 

 

Level 
Floor 
Ht. 

Story Ht. * Net 
Pressure 

Perpendicular Parallel 

B2 8 79.6 81.4 

B1 11 118.7 121.3 

L1 11 134.4 137.4 

L2 11 146.9 150.2 

L3 10 142.1 145.3 

L4 10 149.1 152.4 

L5 12 189.0 193.1 

L6 10 164.1 167.7 

L7 11 186.6 190.8 

L8 10 174.6 178.4 

L9 10 178.9 182.9 

L10 11 202.2 206.7 

L11 11 207.4 212.0 

L12 17 331.2 338.5 

Base Shear (kips) 963.9 226.6 
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Base Shear = 227 kips 

Base Shear = 964 kips 
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Seismic Loads 

 

The following section includes seismic load calculations for 11141 Georgia Ave according to 

ASCE 7-05: Chapter 11 and 12.   
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9. Determine Seismic Design Story Shear (Vx) 12.8.4 

 

Level hx (ft) wx (k) wxhx
k Cvx Fx (k) Vx (k) 

hx * Fx 
(ft*k) 

Penthouse 153 228 526737 0.010 8.8 8.8 1353 

12 136 1232 5881051 0.113 98.7 107.6 13426 

11 125 1232 5405378 0.104 90.7 198.3 11342 

10 114 1232 4929705 0.094 82.8 281.1 9434 

9 104 1232 4497275 0.086 75.5 356.6 7851 

8 94 1232 4064844 0.078 68.2 424.8 6414 

7 83 1232 3589171 0.069 60.3 485.0 5001 

6 73 1892 6007649 0.115 100.8 585.9 7362 

5 61 1892 5020090 0.096 84.3 670.2 5141 

4 51 1892 4197125 0.080 70.5 740.6 3593 

3 41 1892 3374159 0.065 56.6 797.3 2322 

2 30 1892 2468897 0.047 41.4 838.7 1243 

1 19 1892 1563635 0.030 26.2 864.9 499 

B1 8 1892 658373 0.013 11.1 876.0 88 

Sum   20864 52184088 1.000 876.0   75070 

              =OTM 
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Appendix 

 Figure 9: Typical Floor Plan in Addition, S1.07 
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Note:  Building Drawing sets and images pulled from those sets which appear in this report are courtesy of Rathgeber 

Goss Association and Bonstra Haresign Architects. 

Figure 10: Typical Floor Plan in Original Building, S1.04 


