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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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11141 Georgia Avenue: High Rise Residential Apartments

Building Statistics

Full Height: 158 Feet

Number of Stories: 14

Size: 179,760 GSF Square Feet

Cost: $44 Million (for the addition)

Construction Dates: February 2013 - August 2014
Project Delivery Method: Contractor at Risk

Project Team

Owner: ML Wheaton, LLC c/o Lower Enterprises
General Contractor and CM: Whiting-Turner
Architect: Bonstra Haresign Architects, LLP
Structure: Rathgeber/Goss Associates
Mechanical: Brothers Ductwork HVAC, Inc.
Plumbing: KNI Engineering, Inc.

Lighting Design: Gilmore Lighting Design

Photo of bullding from nearby parking garage roof. Pholo laken by Samantha deVries

Structural Systems

. Original Concrete Building
Concrete moment frames
Concrete floor slabs
Spread footings and retaining walls

. New Addition
Steel moment frames
Lightweight composite floor joists with deck

. Loads
Original loads for office building
New live loads smaller for residential

. Renovation Work
New stairwell and elevator locations
New utility openings
Fagade modifications

Samantha deVries: Structural Option
Adyvisor: Ali Said

Located in: Wheaton, MD

Photo of typical apartment: Photo courtesy of The George (Apariment)

Architecture

. 5 story 1960’s office building

. 7 story addition

. High rise apartment building with one and two
bedroom studios.

Construction

. Underpin Foundations
. Renovations work in existing building
. Construct addition directly above existing

Mechanical

. Cooling by rooftop chiller condensing units
. Units have occupant operable windows
. Heating by electrical heaters and heat pumps.

Electrical/Lighting

. Recessed lighting in apartments

. Pendant and wall mounted fixtures in lobbies

. 2 Main Power Distributers fed from a transformer
. One 1400 KVA and one 1750 KVA

Photo of rooftop terrace: Photo courtesy of The George (Apartment)

Project Sponsor: Rathgeger/Goss Associates

https://www . engr.psu.eduw aefthesis/portfolios/2015/sjd5225/deVries_AE_Thesis/Home, html
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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
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Figure 2: Map showing building location relative to State College and Harrisburg

11141 GEORGIA AVENUE 7



TECHNICAL REPORT 1 SAMANTHA DEVRIES
STRUCTURAL OPTION

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
American Concrete Institute
ACIl 318-11
American Institute of Steel Construction
AISC Steel Manual 14™ Edition
Vulcraft Deck Catalog
Steel Joist Institute
Standard Specifications for Composite Steel Joists
Previous Course Notes
Concrete Design (AE 402)
Advanced Concrete Design (AE 431)
Advanced Steel Design (AE 403)
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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.

TPO ROOF SYSTEM, TYP.
ROOF STRUCTURE, SLOPED
(1/4" PER 1-0") |
REFER TO STRUC. DWG'S
TN
EESaaANSSEaRsRAREER SRl
VT 1\ 3
I Y s
]
I
Figure 3: Section through penthouse roof. From 1/A4.09
ROOF PAVERS ON
PEDASTALS
4" GRAVEL
IRMA ROOF SYSTEM, TYP.
e VIR 1“ P
8 T T
R A
HN] IENEEEEEEEEEEEEEEEEE| HEII\HIIHIIHII\HIH\IIH\IIL{_{_
Y I S ™ N
—4 s - kﬂ% -

CONCRETE
TOPPING

STEEL DECK
ROOF JOIST

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

Note: IRMA (Inverted Roof Membrane Assembly) roof system includes a membrane layer and rigid insulation
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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.
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Figure 5: Section through typical floor in existing building. From A.12: Window & Wall Sections
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S s mae eSS EEEEEEE R,
e ‘_A__;Y___g___
CONCRETE TOPPING
AND STEEL DECK
\ﬁg
h STL BEAM, REFER TO STRUC.

\ £ GYP. ED, PANTED

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 facade and the new facades. 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.
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Figure 7: Section through typical exterior wall in existing Figure 8: Section through typical exterior wall in
building. From A.12: Window & Wall Sections addition. From 4A.21.

Wall Load Path

The exterior fagcade 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.
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Typical Member Spot Checks for Gravity Loads
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Figure 9: Typical Bay and Columns Analyzed for Gravity Loads, S1.07
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Alternative Framing Systems for Gravity Loads

Three alternate framing systems were explored:
Alternate #1: Non-Composite wide-flange steel
Alternate #2: Two-way slab with drop panels and perimeter beams
Alternate #3: One-way slab with girders

Alternate #1 notes:
Same layout used for comparison purposes. However, if this system were chosen, it would

allow for larger spans in the layout and the removal of some columns.

Alternate #2 notes:
Initial calculations determined that drop panels were ultimately not necessary. However, this is
based on a started column size of 24 inches square. In the case that this framing system is

further explored and the column size decreases, shear must be reconsidered.

Not all code checks were performed. The calculations completed in this report were only
intended to get some initial sizes and check that the required reinforcement seems reasonable

at an initial stage of design.

Perimeter beams may be controlled by their contribution to lateral system moment frames,

which will be further explored should the system be kept for future use.

Alternate #3 notes:
As in alternate #2, not all concrete code checks were performed. The calculations completed in
this report were only intended to get some initial sizes and check that the required reinforcement

seems reasonable at an initial stage of design.

. _____________________________________________________________________________________________|
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System Comparisons

Considerations Existing Steel ‘ Two-Way Slab ‘ One-Way Slab Non-Composite Steel
Architectural Considerations
Total System Depth 16" 12" 12" 19.5"
Fire Rating 2 hr 3hr+ 3hr+ 2 hr
2 hr Fire Rating? yes yes yes yes
System Statistics
Durability acceptable high durability | high durability acceptable
Weight 40.7 psf 87.5 psf 138.8 psf 41.8 psf
Cost per square foot $15.80 $13.61 $18.90 $21.90
Future Design Considerations
Concrete Shear No No No Yes
Walls
Concrete
Lateral Yes Yes Yes No
Moment Frame
System Steel Moment
Options Yes No No Yes
Frame
Steel Braced No No No No
Frame
-Lightweight -Least -Small total -Lightweight
-Relatively Expensive depth -More layout
inexpensive System flexibility
Advantages -Small slab
depth
-No interior
beams
-Not a typical | -None -Heaviest -Most expensive
Disadvantages system for SysterT] system
new -Relatively -Largest total system
construction Expensive depth
Future Use? N/A Yes No Yes
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Appendix

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

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.

11141 GEORGIA AVENUE 45



