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Executive Summary 

In this technical report, the existing structural system of the ASHA National Office building is 
discussed and analyzed. The report includes a detailed description of the building’s structural 
system. The ASHA National Office is a five story office building with two floors of subgrade 
parking. The substructure is composed of a flat slab system with drop panels and the 
superstructure is composite steel. Images are used to allow for a better understanding of the 
system and its components. A list of building codes and standards used to design the building are 
also included in this report. The properties and strengths of the materials used for the structure of 
the building are also provided. 

The wind and seismic loads were analyzed for the building using ASCE 7-10. The MWFRS 
Directional Procedure was used to determine the wind loads on the building in both directions. 
Seismic loads were calculated using The Equivalent Lateral Force Procedure. The wind loads in 
the North-South direction were found to control the design of the structure with a base shear of 
435 kips. 

Spot checks were done on a beam, girder and column to verify the sizes that were chosen by the 
structural engineer. A typical composite wide flange beam and girder on the second floor were 
checked, and a typical steel column was checked below the second floor and below the fourth 
floor. This was done because the columns are spliced above the third floor. The spot checked 
members were determined to be adequate for the gravity loads. 

The appendix includes the hand calculations done for the snow, wind and seismic loads. The 
detailed spot check calculations are also shown. Typical framing plans are also provided in the 
appendix to help describe the structural framing of the building. 
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Introduction 

The ASHA National Office building is a five story office building in Rockville, MD. The 
American Speech-Language-Hearing Association owns and operates the building. The building 
was designed with the employees in mind. There is a generous amount of workspace for the 
employees and the conference rooms are very flexible. A café and kitchen are provided for the 
employees on the first floor of the office building. There are two levels of subgrade parking 
beneath the building in addition to surface parking with a total of 446 spaces. 

One of the main architectural themes that Boggs & Partners incorporated throughout the building 
is curves. This was done to mimic the sound waves in the ASHA logo. The pre-function space 
has the curve incorporated into it, and there is a curved piece of art on the landing of the stairway 
that leads from the lobby to the second floor. The exterior façade has large three story curved 
glass curtain wall above the main entrance, and the sidewalks on the exterior of the building are 
curved as well to further emphasize the main theme of the building. 

The five story office building has a total floor area of 133,870 square feet and the roof the 
building is 69 feet above grade. The top of the penthouse roof is 85 feet above grade. The 
building façade of the office tower consists of a window wall system and precast concrete 
spandrels. 
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Codes and References 

Design Codes and References 

“The International Building Code – 2003”, International Code Council. 
 
“Minimum Design Loads for Buildings and Other Structures” (ASCE 7), American Society of 
Civil Engineers. 
 
“Building Code Requirements for Structural Concrete, ACI 318-02”, American Concrete 
Institute. 
 
“ACI Manual of Concrete Practice – Parts 1 through 5”, American Concrete Institute. 
 
“Manual of Standard Practice”, Concrete Reinforcing Steel Institute. 
 
“Building Code Requirements for Masonry Structures (ACI 530, ASCE 5/ TMS 402)”, 
American Concrete Institute, American Society of Civil Engineers, and The Masonry Society. 
 
“Specifications for Masonry Structures (ACI 530.1/ASCE 6/TMS 602)”, American Concrete 
Institute, American Society of Civil Engineers, and The Masonry Society. 
 
“Manual of Steel Construction – Load and Resistance Factor Design”, Third Edition, 2001, 
American Institute of Steel Construction (Including Specifications for Structural Steel Buildings, 
Specification for Structural Joints using ASTM A325 or A490 bolts, and AISC Code of Standard 
Practice. 
 
“Detailing for Steel Construction”, American Institute of Steel Construction. 
 
“Structural Welding Code ANSI/AWS D1.1” American Welding Society. 
 
“Design Manual for Floor Decks and Roof Decks”, Steel Deck Institute. 
 
“Standard Specifications for Open Web Steel Joists, K-Series”, Steel Joist Institute. 
 
“Standard Specifications for Longspan Steel Joists, LH-Series and Deep Longspan Steel Joists, 
DLH-Series”, Steel Joist Institute. 
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Thesis Codes and References 
 
Steel Construction Manual 13th edition, American Institute of Steel Construction (AISC). 
 
Building Code Requirements for Structural Concrete, American Concrete Institute (ACI 318-08). 
 
Minimum Design Loads for Buildings and Other Structures, American Society of Civil 
Engineers (ASCE 7-10). 
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Material Properties 
Minimum Concrete Compressive Strength (f’c) 

Member Type  28 Day Strength 
Footings  3000 psi 
Grade Beams  3000 psi 
Foundation Walls  4000 psi 
Shear Walls  4000 psi 
Columns  4000 psi 
Slabs‐on‐grade  3500 psi 
Reinforced Slabs  5000 psi 
Reinforced Beams  5000 psi 
Parking Structure  5000 psi 
Normal Weight on Steel Deck  3000 psi 
Elevator Machine Room  4000 psi 
Lightweight Topping  3000 psi 

 
Reinforcement: 
     Deformed Reinforcing Bars   ASTM A615, Grade 60 
     Weldable Deformed Reinforcing Bars  ASTM A706 
     Welded Wire Reinforcement (WWF)  ASTM A185 
     Full Mechanical Connection Splices  Dywidag, Lenton or equal meeting 
         (Threadbar and Coupler)   ACI 318 Section 12.14.3 
     Adhesive Reinforcing Bar Dowels  Hilti HIT HY-150 System or equal 
     Slab Shear Reinforcement    Decon Studrails or equal 
 
Steel: 
     Wide Flange Shapes and Tees   ASTM A992 
     Round Hollow Structural Shapes   ASTM A53, Grade B, Fy=35 ksi or 
       ASTM A501, Fy=36 ksi 
     Square or Rectangular Hollow   ASTM A500, Grade B, Fy=46 ksi 
         Structural Shapes 
     Base Plates and Rigid Frame   ASTM A572, Grade 50 
         Continuity Plates 
     Other Structural Shapes and Plates  ASTM A36 
     High Strength Bolts    ASTM A325-N or ASTM F1852 
     Anchor Bolts     ASTM F1554, Grade 36 
     Galvanized Steel Floor Deck   ASTM A653 SS, Grade 33, G-60 
     Galvanized Steel Roof Deck   ASTM A653 SS, Grade 33, G-90 
     Grout       ASTM C1107, Non-Shrink, Non-Metallic 
       f’c = 5000 psi 
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Gravity Loads 
 

Live Loads 
Area  Design Load  ASCE 7‐10 Load
Assembly Areas  100 psf  100 psf 
Corridors  100 psf  100 psf 
Corridors Above the First Floor  80 psf  80 psf 
Mechanical Rooms  150 psf  ‐ 
Offices  80 + 20 psf  50 + 20 psf 
Parking Garages  50 psf  40 psf 
Stairs & Exitways  100 psf  100 psf 
Storage (Light)  125 psf  125 psf 
Roof (Minimum)  30 psf  20 psf 

 
Snow Loads 

Load Type  Design Load  ASCE 7‐10 Load

Flat Roof Snow Load pf  21.0 psf  21.0 psf

Drift Surcharge Load pd  ‐  55.5 psf
 
 

Superimposed Dead Loads 
Area  Design Load 
Floors  10 psf 
Roof  15 psf 
Mech/Elec  15 psf 

 
 

Composite Slab and Deck Weight 
Floor  Area (sq. ft.)  Load (psf)  Weight    
2nd  24116  54  1302.3 k
3rd  24116  44  1061.1 k
4th  24116  44  1061.1 k
5th  23615  44  1039.1 k
Roof  23615  44  1039.1 k
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Column Self Weight 

Floor 
Height Below 

(ft) 
Height Above 

(ft) 
Weight Below 

(plf) 
Weight Above 

(plf)  Total Weight    

2nd  15  6.75  3097  3097  67.4  k 

3rd  10.75  2.75  3097  2167  39.3  k 

4th  6.75  6.75  2167  2167  29.3  k 

5th  6.75  6.75  2167  2167  29.3  k 

Roof  6.75  0  2167  0  14.6  k 
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Seismic Loads 
 
The seismic loads on the building were calculated using The Equivalent Lateral Force Procedure 
of ASCE 7-10. The effective seismic weight of the building was estimated and used to calculate 
the total base shear of the building due to the seismic loads. The total base shear was calculated 
to be 288.3 kips which is very close to the base shear of 277 kips on the structural drawings. 
Detailed seismic load calculations are shown in Appendix B. 
 
Effective Seismic Weight 
Floor  Weight    

2nd  2420.5  k 
3rd  2135.0  k 
4th  2125.0  k 
5th  2102.9  k 
Roof  2303.6  k 
Total  11087.1  k 

V=CsW=  288.3  k 
 

Vertical Distribution of Seismic Forces 
Floor  wx  hx  (ft)  wxhx^k  Cvx  Fx    
2nd  2035.566  15.0  48385.1 0.068 19.6 k
3rd  1773.251  28.5  89317.9 0.126 36.3 k
4th  1763.254  42.0  139803.0 0.197 56.8 k
5th  1741.21  55.5  191281.9 0.269 77.7 k
Roof  1700.687  69.0  241033.8 0.340 97.9 k

Sum  709821.7 1.000 288.3 k

Overturning Moment  14778.4 ft‐k 
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Ryan Dalrymple – Structures Option 
Advisor: Dr. Thomas Boothby 

Beam Self Weight Per Floor 
Beam Size  Length  Number  Weight 
W21x  44  40  35  61600  lb 
W24x  55  40  5  11000  lb 
W18x  35  20  20  14000  lb 
W21x  44  20  5  4400  lb 
W27x  84  40  2  6720  lb 
W12x  14  10  4  560  lb 
W10x  12  10  10  1200  lb 
W18x  40  20  4  3200  lb 
W24x  62  30  1  1860  lb 
W14x  22  20  5  2200  lb 
W10x  12  4  4  192  lb 
W24x  55  20  1  1100  lb 
W16x  26  15  1  390  lb 
W21x  50  20  1  1000  lb 
W16x  31  24  1  744  lb 
W16x  40  20  1  800  lb 
W14x  22  21  2  924  lb 
W14x  22  26  1  572  lb 
W16x  31  26  2  1612  lb 
W18x  35  26  1  910  lb 
W12x  16  12  1  192  lb 
W12x  14  15  1  210  lb 
W12x  16  18  1  288  lb 
W14x  22  23  1  506  lb 
W14x  22  25  1  550  lb 
W12x  19  25  1  475  lb 
W16x  26  28  1  728  lb 
W18x  35  30  1  1050  lb 
W16x  31  32  1  992  lb 
W18x  35  34  2  2380  lb 
W21x  44  37  1  1628  lb 
W21x  44  40  2  3520  lb 
W21x  44  43  1  1892  lb 
W14x  22  25  1  550  lb 
W16x  31  28  1  868  lb 
W18x  35  30  1  1050  lb 
W16x  31  32  1  992  lb 
W18x  35  34  1  1190  lb 
W18x  40  38  1  1520  lb 
W21x  50  20  2  2000  lb 
W14x  61  20  1  1220  lb 

Total  138785  lb 
Total  138.8  k 
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