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EXECUTIVE SUMMARY:

Purpose

This lateral resistance system analysis report contains the description of the physical existing conditions
of the structure of the Silver Spring Gateway including information relative to design concepts and
required loading per code. This report also discusses design confirmation through structural analysis of
the Silver Spring Gateway’s lateral resistant strength and serviceability.

Building Description

The Silver Spring Gateway is a mixed-use high rise development including 14,080 square feet of retail
space, 100,215 square feet of parking, 395,439 square feet of residential space, and a 1,000 square feet
roof top swimming pool. The building envelope consists of brick cavity walls and aluminum Centria
storefront curtain walls. The main structural system consists of two-way flat plate post-tensioned slabs
supported by 176 reinforced concrete columns without a typical bay grid. Every column transfers its load
into transfer beams or directly into caissons carrying the load to the bedrock below. The lateral loads are
resisted by three twelve inches thick reinforced concrete shear walls in the East-West direction and
concrete moment frames in the North-South direction. The Silver Spring Gateway also contains a steel
truss bridge spanning thirty-six feet over the garage entrance to connect the two portions of the residential
space.

Lateral Resisting System Analysis

This study analyzed both lateral resisting systems: shear walls and concrete moment frames. For the
Silver Spring Gateway, wind pressure is the governing lateral load. The load distribution is assumed to
divide equally among the three dimensionally equal reinforced concrete shear walls and via tributary area
for the concrete moment frames.

Shear Walls

The shear walls designed herein produced a twelve-inch thick concrete shear wall reinforced with two
curtains of #4 horizontal and vertical bars spaced at eight inches on center, and uses the boundary
columns for extra stiffness. The existing system differs only in reinforcement by using #5 bars instead.
The accuracy between the two designs indicates valid assumptions as the discrepancy can be attributed to
the load distribution and the uniform compressive strength assumptions.

Concrete Moment Frames

The concrete moment frames were modeled in Staad.Pro 2006 to obtain factored and unfactored moments
and axial forces on the columns. With these output values, the strength capacity and drift were
determined based on interaction diagrams for a typical column and approximate moment-area equations
respectively. Overall, most of the columns fell well within the interaction curve indicating that drift
governed the design. The drift calculated exceeds the allowable movement per code by less than an inch
which can be attributed to normalizing the sporadic column grid.
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SILVER SPRING GATEWAY
Lateral System Analysis and Confirmation Design Report

1133 East-West Highway
Silver Spring, Maryland

INTRODUCTION

This lateral resistance system analysis report contains the description of the physical existing conditions
of the structure of the Silver Spring Gateway including information relative to design concepts and
required loading per code. It provides an overview of all the structural components of the high-rise
including, but not limited to, the general floor framing, structural slabs, lateral resisting system, and
foundation system. This report also discusses the relevant design codes and confirmation through
structural analysis of the Silver Spring Gateway’s lateral resistant strength and serviceability.

BACKGROUND

The Silver Spring Gateway (Cover and Figure 1) is located at 1133 East-West Highway in Silver Spring,
Maryland. The existing tight, flat urban brownfield site, surrounded by Blair Mill Road to the Northwest,
East-West Highway to the South, and CSX Transportation, Inc. Railway to the Northeast was used
primarily as a parking lot (Figure 2). The Silver Spring Gateway site currently abandons a section of
Blair Mill Road, transforming the original trapezoidal shaped site to a more useable, rectangular shaped
site (Figure 3). Construction of the fifteen-story, 766,459 square feet building was started in July 2006
and is scheduled to be completed in July 2008 with an estimated bid cost of $89 million. The mixed-use,
primarily residential, building owned by The JBG Companies was designed by Weihe Design Group
(WDG) of Washington, D.C., and is being constructed under a gross mean price, design-build contract by
multiple prime contractors, including general contractor and construction manager Turner Construction
Company (Turner) of Washington, D.C. Tadjer, Cohen, Edelson Associates, Inc. (TCE) of Silver Spring,
Maryland served as the structural engineering firm (See Appendix A for Project Team Directory).

According to the Urban Land Institute, a development containing “three or more significant revenue
producing uses, significant functional and physical integration of the different uses, and conforms to a
coherent plan” is defined as a mixed use development. The Silver Spring Gateway certainly exudes this
quality as it contains 14,080 square feet of retail space located on the Ground Floor, 100,215 square feet
of parking extending from the Basement Level (B1) to the Seventh Floor, and 395,439 square feet of
residential space (condominiums and apartments) dispersed among the Second Floor through the
Fifteenth Floor (Figure 5). The Basement Level is a rectangular space below grade completely dedicated
to parking. The parking garage is sited in the rear of the building or northeast section and continues with
the same shape and overall size for eight floors. The Ground Floor is “L” shaped with the long leg
parallel to and the short leg pointing toward the East-West Highway and accommodates the lobby, fitness
center, and common spaces for the residents; as well as, the retail portion of the building (Figure 6). The
retail space is located in the front of the building or south and southwest section along the East-West
Highway and is divided by an internal street located at the southeast corner leading to the parking garage
entrance. The service corridor and loading dock for the retail space acts as a buffer between the
residential public and retail spaces and the parking garage. The service corridor, loading dock, and
portions of the internal street utilize a heated ceiling system.
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The second floor contains a portion of the residential space located toward the front of the building and a
section of the parking garage located in the rear of the building. With a shape similar to the Ground
Floor, the second floor also helps reconnect the portion of the building separated by the internal street
with an enclosed pedestrian bridge spanning approximately 36 feet. Floors three through six follow the
same layout and shape as the second floor except for the bridge area, which contains residential space.
The Seventh Floor also maintains the same layout and shape as floors three through six; however, the
floor initiates a shape and layout change through the parking garage section. The center portion of the
last parking garage level will be open from above and will be surrounded on three sides by the remaining
floors (Photo 2).

The remaining eight floors are strictly for residential use and organized in a “figure four”. The corridor
running through the center of the layout is doubly loaded, that is, habitable rooms on both sides of the
corridor. Starting on the Twelfth Floor, the southern tip of the building shortens and creates a restricted
access roof for the remaining four floors. The penthouse roof maintains the “figure four” layout from
below and contains several mechanical and electrical rooms, picnic areas, and a 1,000 square foot
residential swimming pool with related functional amenities to complete the fifteen story mixed use
development (Figure 7).

The exterior facade of the Silver Spring Gateway is comprised of several different systems. The primary
system is a Norwegian and Engineer brick masonry veneer with cold formed light gauge steel back-up
framing. The Ground Floor utilizes a similar system, however, is expressed differently with prairie stone
along with an aluminum storefront curtain wall system for retail areas. Small portions of the building
also exhibit Centria aluminum faced composite panels and metal screen walls near the penthouse level
and on the parking garage elevation for acoustical concerns. The owner has also opted to incorporate a
moisture control initiative with extensive flashing details and unorthodox elevation construction.

DOCUMENT AND CODE REVIEW

The IBC 2003 was adopted and amended by Montgomery County, MD on 1 April 2005. Montgomery
County amended several commercial construction design parameters; such as, ground snow load, wind
speed, spectral response acceleration, weathering, and frost line depth. The most recently published sub-
codes and standards will be used for the purposes of this report instead of those referenced by the IBC
2003. The following documents were either furnished for review or otherwise considered:

Codes and Standards

= International Building Code 2003 (IBC 2003) published 16 February 2003 by the International
Code Council

= ACI 318-05 Building Code Requirements for Structural Concrete published August 2005 by
the American Concrete Institute (ACI 318)

= AISC Steel Construction Manual 13th Edition published December 2005 by the American
Institute of Steel Construction, Inc. (AISC 13" ed.)

= ASCE/SEI 7-05 Minimum Design Loads for Buildings and Other Structures published in 2006
by the American Society of Civil Engineers (ASCE 7)

= Post-Tensioning Manual, 6™ Edition published in 2006 by the Post-Tensioning Institute

References
= Design of Prestressed Concrete authored by Arthur H. Nilson published in 1987 by John
Wiley & Sons, Inc.
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Construction Documents

* Geotechnical Report dated 13 May 2005 by GeoConcepts Engineering, Inc. (GCE)

» Construction Documents S1.01-S4.05 dated 31 August 2006 by TCE and WDG

» Construction Documents C1-C32 and S1 dated 3 November 2006 by Loiederman Soltesz
Associates, Inc.

= Construction Documents and A1.01-A12.41 dated 17 November 2006 by WDG

= Shop Drawings F1.01-F15.02, B1.01-B1.03, C.01-C.39, L1.01-L1.08, PH.01-PH.07,W.01-
W.05 dated 17 March 2006 by Harris Rebar

» Shop Drawings PT-0.00-PT-1.61 dated 12 August 2006 by Suncoast Post-Tension L.P.

= Specifications Sections 00001-14560 dated 6 April 2007 by WDG

= Site Photos taken 20 July 2007 (See Appendix B for Photos)

STRUCTURAL SYSTEM DISCUSSION

With the Silver Spring Gateway located approximately seven miles from Washington, D.C., it comes as
no surprise that the primary structural material is concrete. Per the geotechnical report published by GCE,
the foundation system utilizes caissons ranging from 30 inches to 66 inches in diameter with a minimum
depth of 10°-0” below grade. Exterior grade and transfer girder beams ranging in size from 12 inches by
30 inches to 54 inches by 66 inches were needed to avoid the 72 inches in diameter storm line that travels
through the site. A four inches thick slab on grade and spread footings were also employed where
appropriate.

While the basement level and ground floor systems are 8 inches or 12 inches thick normal weight cast in
place reinforced concrete, the remaining floors utilize a 7 to 9 inches thick two-way flat plate post
tensioned concrete system with one-way banded tendon distribution over column lines perpendicular to
uniformly distributed tendons (Figure 4). One hundred and seventy-six reinforced concrete columns,
ranging in concrete compressive strength from 4,000 pounds per square inch to 8,000 pounds per square
inch, support the selected floor systems. Only the lower level columns have 10 feet by 10 feet by 5
inches thick drop panels. Several columns are sloped to realign the upper floor grid with the lower floor
grid. While the bay dimensions are not consistent throughout the building with rotated columns and
radial column lines, the longest span of the two-way flat plate post tensioned floor slab is approximately
27 to 30 feet. The building envelop is supported by continuous 3/8 inches thick bent plates with Y4-inch
diameter wedges at two feet on center. The lateral load resistance of the Silver Spring Gateway relies on
a combined system of shear walls and concrete moment frames. Lateral loads acting in East-West
direction are resisted by three 12 inches thick concrete shear walls, located in the north, east, and south
corners of the building, reinforced with #6 bars at six inches on center below the Second Floor and #5
bars at eight inches on center above the Second Floor. In the North-South direction, the concrete moment
frames along each column line resist the lateral loading.

Although most of the Silver Spring Gateway structure is cast in place reinforced or post tensioned
concrete, the enclosed pedestrian bridge and canopy structures are exposed structural steel. The bridge
system in particular is constructed of a 6 Y4 inches thick composite concrete slab on six steel trusses
composed of W14x114 and W12x210 chords, W12x190s, and W10x45 web members spanning
approximately 36 feet (Photo 7). Several W16, W14, and W12 composite infill beams, along with the
steel trusses, are moment connected utilizing full penetration welds (Photo 8). Composite W14x257 steel
columns encased in a two feet by two feet concrete column supports the entire bridge structure. The
canopy members and wall panel supports are typically tube shaped steel members.
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BUILDING DESIGN LOAD DISCUSSION:
Gravity Loads

In order to analyze the Silver Spring Gateway, the static and dynamic loads acting on the building must
be determined. The construction documents, including drawings and specifications, AISC 13" ed., and
ASCE 7 provide insight to code compliant loadings and material specifications and weights. The
following table lists the appropriate gravity loads classified by type and system:

Floor System Loads
Load Type Material / Occupancy Load Reference
Normal Weight Concrete 150 pcf ACI 318
Steel Per shape AISC 13th ed.
Steel Deck 2 psf USD
Dead Load —
Partitions 15 psf ASCE 7
Brick Masonry 40 psf AISC 13th ed.
Miscellaneous 10 psf
Lobby and Common Spaces 100 psf ASCE 7
Corridors 100 psf ASCE 7
Apartments and Condominiums 40 psf ASCE 7
Live Load Corridors servicing Residential Spaces 40 psf ASCE 7
Balconies 60 psf ASCE 7
Parking Garage 40 psf ASCE 7
Retail Spaces 100 psf ASCE 7
Roof and Terrace System Loads
Load Type Material / Occupancy Load Reference
Normal Weight Concrete 150 pef ACI 318
Water (Swimming Pool) 62.4 pcf AISC 13th ed.
Green Roof 70 pcf AISC 13th ed.
Dead Load Ballast, insulation, and waterproofing 8 psf AISC 13th ed.
membrane
Brick Masonry 40 psf AISC 13th ed.
Miscellaneous 10 psf
. Assembly and Pool Space 100 psf ASCE 7
Live Load
Roof 20 psf ASCE 7
Ground Snow Load 30 psf Montgomery County
Terrain Category B ASCE 7
C. Exposure Factor 1.0 ASCE 7
Snow Load
C; Thermal Factor 1.0 ASCE 7
Importance Factor 1.0 ASCE 7
Flat Roof Load 21 psf ASCE 7
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The miscellaneous gravity load will include building components such as ductwork, lighting,
telecommunications, drop ceilings, etc. Snow drift loads will accumulate around the penthouses
increasing the dead load on the roof; however, the magnitude of this loading was not determined for this
report. The Montgomery County Department of Permitting Services has published Building Codes &
Standards, which displays all major model codes and industry standards adopted and the subsequent
amendments. For the Silver Spring Gateway, several parameters, as previously mentioned, are dictated
by the county (See Appendix D).

Lateral Loads

The Silver Spring Gateway has fifteen stories that must resist lateral loads created by wind and
earthquakes. ASCE 7 contains design parameters to determine the magnitude of these loads. Wind
loading is equated to varying pressures on the windward side of the structure and a constant pressure on
the leeward side. The Silver Spring Gateway is 143 feet tall; therefore, the Analytical Method is required
to determine the pressures. The following lists the parameters for the Analytical Method:

= Basic Wind Speed, V 90 mph (Appendix D)
»  Wind Directionality Factor, K4 0.85

* Importance Factor, | 1.0

=  Exposure Category B

= Velocity Pressure Coefficient, K, Case 2

= Topographic Factor, K 1.0

= QGust Effect Factor, G 0.81

»  Enclosure Classification Enclosed

* Internal Pressure Coefficient, GC,y; +0.18

= External Pressure Coefficient, GCp¢ 0.8 (Windward); -0.5 N-S and -0.48 E-W (Leeward)

Using these parameters and the equations provided by ASCE 7 for a flexible structure, the wind pressure
in pounds per square inch (psf) at various heights are recorded in the table below:

Wind Pressures (North-South) Wind Pressures (East-West)

Height | Windward | Leeward | Total Height | Windward | Leeward | Total
() | (psD | (psD | (psh () | (D | (psD | (psh
0-15 7.93 -10.75 18.68 0-15 7.93 -10.46 18.74
20 8.62 -10.75 19.38 20 8.62 -10.46 19.43
25 9.18 -10.75 19.93 25 9.18 -10.46 19.99
30 9.74 -10.75 | 20.49 30 9.74 -10.46 | 20.55
40 10.57 -10.75 | 21.32 40 10.57 -10.46 | 21.38
50 11.26 -10.75 | 22.02 50 11.26 -10.46 | 22.07
60 11.82 -10.75 | 22.58 60 11.82 -10.46 | 22.63
70 12.38 -10.75 | 23.13 70 12.38 -10.46 | 23.19
80 12.93 -10.75 | 23.69 80 12.93 -10.46 | 23.74
90 13.35 -10.75 | 24.11 90 13.35 -10.46 | 24.16
100 13.77 -10.75 | 24.52 100 13.77 -10.46 | 24.58
120 14.46 -10.75 | 25.22 120 14.46 -10.46 | 25.27
140 15.16 -10.75 | 2591 140 15.16 -10.46 | 25.97
143 15.22 -10.75 | 2598 143 15.22 -10.46 | 26.03
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These pressures along with the information presented in Appendix E result in a total base shear of 932
kips in the North-South direction and 850 kips in the East-West direction and a total overturning moment
of 65,225 foot-kips in the North-South direction and 59,500 foot-kips in the East-West direction.

Seismic loading is equated to lateral forces on each story based on the total base shear due to building
weight and other parameters and provisions listed in ASCE 7. Since the Silver Spring Gateway falls in
Seismic Design Category A, the Equivalent Lateral Force Procedure is valid. The provisions to determine
the total base shear, V, are listed below:

= Short Period MCE Spectral Response Acceleration, Sg 18.7% (Appendix D)
*  One Second Period MCE Spectral Response Acceleration, S; 6.3% (Appendix D)
= Site Class B

= Site Coefficients, F, and F, 1.0

= Short Period Design Spectral Response Acceleration, Sps 12.47%

*  One Second Period Design Spectral Response Acceleration, Sp; 4.2%

= Seismic Use Group I

= Importance Factor, | 1.0

= Response Modification Factor, R 5.0

=  Fundamental Period, T 1.32 seconds

= Seismic Response Coefficient, Cg 0.00635

These parameters along with the information presented in Appendix E result in a total base shear of 549
kips and a total overturning moment of 54,664 foot-kips. Since these lateral load values are less than
those developed from wind loading, the wind load will govern the design of the lateral load resisting
system.

LATERAL RESISTING SYSTEM DISCUSSION:

As mentioned previously, the Silver Spring Gateway utilizes a combined lateral resisting system
consisting of shear walls for the East-West direction and concrete moment frames for the North-South
direction. After calculating the lateral loads, wind pressure controls the design of the lateral resistance
system for this high rise. Each system was analyzed separately, thus assuming that the two systems do
not interact with each other since they work in different directions.

Shear Wall

The Silver Spring Gateway has three shear walls to resist lateral loads in the East-West direction. In
order to complete the analysis of the shear walls, a few assumptions were made. First, the shear walls in
the Silver Spring Gateway vary in compressive strength similar to the columns. B1 to the Seventh Floor
has a compressive strength of 8,000 pounds per square inch. The Seventh Floor to the Thirteenth Floor
has a compressive strength of 6,000 pounds per square inch. A compressive strength of 4,000 pounds per
square inch is specified for the remaining floors. In order to simplify the analysis, the compressive
strength of the shear walls was taken as 6,000 pounds per square inch. In Figure 8, the three shear walls
essentially service the three areas of the building that become slender due to architectural massing
changes. Since these areas and the shear walls have similar dimensions and the drawings indicate a
typical shear wall detail, it is assumed that the lateral load due to wind distributes equally among the three
shear walls. The assumptions and analysis produced a twelve-inch thick concrete shear wall reinforced
with two curtains of #4 horizontal and vertical bars spaced at eight inches on center, and uses the
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boundary columns for extra stiffness. The existing system differs only in reinforcement by using #5 bars
instead. The accuracy between the two designs indicates relatively valid assumptions as the discrepancy
can be indicted on the load distribution and the uniform compressive strength assumptions. The use of #4
works for the 6000 psi concrete compressive strength; however, for the levels utilizing a 4000 psi
concrete compressive strength a larger bar will be necessary to maintain the spacing. Therefore, the
designer may have elected to use #5 @ 8” o.c. throughout the wall. See Appendix F to review the design
calculations for the lateral resisting system.

Concrete Moment Frames

For the North-South direction, the concrete moment frames along each column line resist the lateral wind
pressures. Since each column line contributes to the lateral resistance, the wind load will be distributed
into each frame via tributary area. With the load distributed to each story, the frames along column line 6
and 11 were analyzed using Staad.Pro 2006.
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Overall Column Layout showing location of analyzed frames 6 (left) and 11 (right)
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Frame six was analyzed, since it has a reduction in mass from the discontinued floors above the parking
garage. This presents a different frame and a possible strength and drift issue with the remaining slender

portion extending beyond the seventh floor.

direction. The computer model of each loaded frame can be seen below:
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Frame along column line 6 loaded per story.

In addition to the wind loads, the gravity loads were placed on the structure as well. The following load
cases for dead, live, and wind load were used to establish the greatest moment and axial force within the

Frame along column line 11 loaded per story.

columns of the frame. Earthquake load cases were not utilized as it does not govern:

Load Case 9:

e LoadCasel:1.4D

e JoadCase2:1.2D+ 1.6L+0.5Lr

e JoadCase3:1.2D+1.6L

e JoadCase4:1.2D+1.0L+ 1.6Lr

e JoadCase5:1.2D+1.6Lr+0.8W

e JoadCase6:1.2D+1.0L

e Load Case 7: 1.2D + 0.8W

e JoadCase&:1.2D+1.0L+0.5Lr+ 1.6W
[ ]

1.2D+1.0L + 1.6W

Whereas, frame eleven displays a typical frame in this

Using the moment and axial force output values for the governing load cases eight and nine from the
computer program, a selection of columns were chosen in each frame to analyze strength capacity. Below
are the interaction diagrams for the typical 16 x 28 inch columns for each load case and each frame. The
solid line indicates nominal capacity and the dashed line represents the design capacity:
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Interaction Diagram for Frame 11 using 1.2D + 1.0L + 1.6W
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Most points fall well within the interaction curves; however, there are a few points that breach the design
curve. Normalizing the scattered column grid into a straight column line could produce this discrepancy.
Predominantly, the column size seems more than adequate in strength which indicates that drift may have
been the governing design criterion.

The unfactored output moments were also used to determine story and overall drift. Using an
approximate method based on Moment-Area theorems,

_ M Lf | Lily (Mbk—l Mbk)

YT 6EL T 12E \Tyey | Iy

the following drift calculations were completed in the following tables:

Story and Overall Drift for Frame 11
Column | Beam . Nielinl Ic
Floor |Moment| Moment |Ec (ksi)| Eb (ksi) (in) | (in) (in4) (i)
(k-in) (k-in)
600 1600 5098 | 4031 |216]240] 6860 ]29269]0.281
1000 1804 5098 | 4031 ]109]240] 6860 |29269{0.563
924 1908 5098 | 4031 ]109]240{ 6860 29269]0.868
987 2003 5098 | 4031 |109]240) 6860 [29269]1.189
1031 2076 5098 | 4031 |109]240] 6860 29269]1.525
1063 2135 5098 | 4031 ]109]240) 6860 |29269]1.871
1090 2186 5098 | 4031 |109]240] 6860 [29269]2.226
1113 2229 4415 | 4031 |109]240] 6860 |29269]2.591
1132 2264 4415 | 4031 [109]240] 6860 [29269]2.963
1148 2291 4415 | 4031 |109]240] 6860 |29269]3.339
1179 2288 4415 | 4031 [109]240] 6860 [29269]3.718
1150 2270 4415 | 4031 [109]240] 6860 [29269]4.095
1148 2260 3605 | 4031 |109]|240] 6860 |29269]|4.474
1113 2265 3605 | 4031 |109]|240] 6860 [29269]4.852
1496 1496 3605 | 4031 ]136]240{6860]29269]5.265

x (in)

—_— === = -
iyl ey [ony o] o = =3 (=0 BN =) (28 N (OR[N B
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Story and Overall Drift for Frame 6
Column| Beam . Nrels] ® Ic '
Floor |Moment| Moment |Ec (ksi)| Eb (ksi) im|im| n* | in?) x (in)
(k-in) (k-in)
1 493 2729 5098 | 4031 216]240)934729269]0.339
2 692 1855 5098 | 4031 |109]240]9347]29269]0.613
3 1163 2084 5098 | 4031 ]109]240]934729269]0.856
4 1077 2178 5098 | 4031 ]109]|240)934729269]1.117
5 1137 2266 5098 | 4031 ]109]240]9347]29269] 1.39
6 1129 2601 5098 | 4031 |109]240)934729269]1.686
7 1616 2952 5098 | 4031 ]109]|240)934729269]2.029
8 1545 2989 4415 | 4031 ]109]240]934729269]2.397
9 1533 2940 4415 | 4031 [109]240]9347[29269]2.763
10 1503 2869 4415 | 4031 ]109]240]934729269]3.122
11 1463 2783 4415 | 4031 ]109]240]934729269]3.472
12 1417 2683 4415 | 4031 [109]240]9347(29269] 3.81
13 1359 2578 3605 | 4031 ]109]240]9347]29269] 4.14
14 1334 2418 3605 | 4031 |109]|240] 9347 29269]4.454
15 1183 1183 3605 | 4031 |136]240]9347]29269]4.748

For a standard criteria of H/400 or 4.29 inches, the building according to these approximate values moves
slightly more than allowed by code. The amount movement over the allowable value is less than an inch
which is not too significant; therefore, the error could be a result from the normalized column grid.

CONCLUSION:

The Silver Spring Gateway contains a complex and collective structural system. The primary structural
frame consists of reinforced concrete columns and two-way post tensioned concrete flat plate slabs. The
slab also supports the building envelop and the roof top pool. The other structural system, located at the
pedestrian bridge, is comprised of structural steel trusses with wide flange chords and web members.
Three reinforced concrete shear walls and concrete moment frames resist the lateral loads subjected on
the building. A simplified analysis through general assumptions and limiting focus confirmed the
adequacy of the existing lateral resistance system design based on the most recent codes and standards.

12/18/2007 12
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Figure 1: Architectural Rendering of Silver Spring Gateway from the
corner of East-West Highway and Blair Mill Road.

Figure 2: Original site (red hatch) and surrounding streets, railway,
and buildings.
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Figure 3: Current site (red hatch) abandons a portion of Blair Mil
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Figure 4: Typical post-tensioning tendon layout.
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Figure 5: Building section showing occupancies per floor.
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Figure 1: Penthouse Roof Plan showing overall shape of the upper floors and location of penthouse
amenities.
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Figure 8: Location of the three shear walls designed to resist the lateral loads. Red hatch shows area of
influence.
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Photo 3: Partial view of courtyard from the top level of the parking garage.
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Photo 4: Partial view of the Southwest elevation.

E Photo 5: Partial view of the inside corner between the

Southwest elevation and a small portion of the West
elevation.
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A. i r“ ’ L
Photo 6: Partial view of lowe
elevation (Southwest).

r floor construction on East-West Highway

Photo 7: Interior View of the parking garage.
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Photo 9: Typical full penetration welded connection of the bridge truss
structure.
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Photo 10: Interior view of a typical residential corridor.
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Photo 11: View of post-tensioning cables prior to jacking force application.
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Role Firm Website
The JBG Companies
Owner 4445 Willard Ave., Suite 400 www.jbg.com
Chevy Chase, MD 20815
WDG Architecture
Architect 1025 Connecticut Ave., Suite 300 www.wdgarch.com

Washington, DC 20036

Civil Engineer

Loiederman Soltesz Associates, Inc.
1390 Piccard Drive, Suite 100
Rockville, MD 20850

www.LSAssociates.net

Structural Engineer

Tajder-Cohen-Edelson Associates, Inc.
1109 Spring Street
Silver Spring, MD 20910

www.tadjerco.com

Landscape Architect

Hord Coplan Macht
750 E. Pratt Street, Suite 1100
Baltimore, MD 21202

www.hcm2.com

Interior Designer

Carlyn and Company
746 Walker Road, Suite 22
Great Falls, VA 22066

www.carlynco.com

Environmental Consultant

Environmental Resolutions, Inc.
14609 Jaystone Drive, Suite 100
Silver Spring, MD 20905

Geotechnical Consultant

GeoConcepts Engineering, Inc.
19955 Highland Vista Drive, Suite 170
Ashburn, VA 20147

WWW.geoconcepts-eng.com

Acoustics Engineer

Cerami & Associates, Inc.
1250 Connecticut Ave., N.W.
Washington, DC 20036

WWW.ceramiassociates.com

Mechanical Engineer

Atlas Air Conditioning Company
10693 Wakeman Ct.
Manassas, VA 20110

www.atlascsusa.com

Electrical Engineer

Power Design, Inc.
11207 S. Danka Blvd., Suite A
St. Petersburg, FL 33716

www.powerdesigninc.us

Construction Manager

Turner Construction Company
10400 Little Patuxent Pkwy., Suite 200
Columbia, MD 21044

wWww.tcco.com

Seismic Monitoring

Seismic Surveys
P.O. Box 1185
Frederick, MD 21702

WWWw.seismicsurveys.net
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APPENDIX D — MONTGOMERY COUNTY ADOPTED CODES AND AMENDMENTS
http://permittingservices.montgomerycountymd.gov/dpstmpl.asp?url=/permitting/bc/nfbldc.asp
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TYPE CODE/EDITION LOCAL EFFECTIVE
AMENDMENTS DATE
Yes No
Commercial ICC International X 04-01-2005
Building Code Building Code/2003
MBRC Maryland X 06-01-2001
Building Rehabilitation
Code
Residential ICC International X 04-01-2005
Building, Energy | Residential Code/2003
& Mechanical
Code MBRC Maryland X 06-01-2001
Building Rehabilitation
Code
Electrical Code NFPA National X 04-01-2005
Electrical Code/2002
Commercial ICC International X 04-01-2005
Mechanical Code | Mechanical Code/2003
ICC International Fuel
Gas Code/2003
Plumbing & Gas | WSSC Plumbing Code X 1988
Code
Life-Safety Code NFPA-101/2003 X 11-28-2006
Fire Alarm Code NFPA-72/2002 X 11-28-2006
Sprinkler Code NFPA-13/2002 X 11-28-2006
Residential NFPA-13D & X 11-28-2006
Sprinkler 13R/2002
Accessibility COMAR 05.02.02, X 02-01-1995
ADAAG & FFHAG
Energy ICC International X 04-01-2005
Conservation Energy
(Commercial Conservation
Buildings) Code/2003
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Commercial Construction Design Parameters
Spectral
. Response Wea- | Frost Line
Ground Snow Load | Wind Speed | 4 . eleration thering Depth
| Ss%g | S1 %g
30 PSF 90 mph 24 in
(14kNMm?) | (145kmvhr) | 187 | 63 Severe | c16 mm)
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Gust Factor Variables for Silver Spring Gateway
I, c Z (ft) 29 gy h L,
0.26 0.3 85.8 3.4 34 143 440.022
\% 1 g n; R V, (ft/s) b
0.33 320 4.26 1.32 0.006262 | 69.31494 0.45
v
o N R, R R
(mph) | : : P
0.25 90 8.379566 | 0.036428 | 0.03769 | 0.07823 1.5
North - South Wind Direction
B Q R, Gy
300 | 0.782617 0.037328 | 0.81
East- West Wind Direction
B Q R, Gy
280 | 0.787003 0.039939 | 0.81

Wind Load Distributed per Floor with resulting Base Shear and Overturning Moment

Wind (North-South)

Height Trlb}ltary q. | Windward | Leeward | Total Story Story | Overturning
Floor (ft) Height K, (ps (psh) (psh) (psh) quce Shear Moment
(Ft) (kips) (kips) (ft-kips)
Ground | 0.00 0.00 0.57 ] 0.00 0.00 0.00 0 0.00 932.20 65224.7
2 13.00 11.04 | 0.57 | 9.57 7.93 -10.74 18.67 61.62 932.20 65224.7
3 22.08 9.08 0.64 | 10.78 8.93 -10.74 19.67 53.41 870.58 56883.0
4 31.17 9.08 0.71 [ 11.90 9.85 -10.74 | 20.59 5591 817.17 49217.8
5 40.25 9.08 0.76 | 12.80 10.60 -10.74 | 21.34 57.94 761.26 42049.0
6 49.33 9.08 0.81 | 13.56 11.23 -10.74 | 21.97 59.66 703.32 35397.4
7 58.42 9.08 0.85 | 14.24 11.79 -10.74 | 22.53 61.17 643.66 29279.9
8 67.50 9.08 0.88 | 14.84 12.28 -10.74 | 23.03 62.52 582.48 23711.2
9 76.58 9.08 0.92 | 15.38 12.73 -10.74 | 23.48 63.75 519.96 18704.3
10 85.67 9.08 0.95 | 15.88 13.15 -10.74 | 23.89 64.87 456.21 14270.8
11 94.75 9.08 0.97 | 16.34 13.53 -10.74 | 24.28 65.91 391.34 10421.5
12 103.83 9.08 1.00 | 16.78 13.89 -10.74 | 24.63 66.89 32543 7166.1
13 112.92 9.08 1.02 | 17.18 14.23 -10.74 | 24.97 67.80 258.54 4513.9
14 122.00 9.08 1.05 | 17.57 14.55 -10.74 | 25.29 68.67 190.74 2473.5
15 131.08 10.21 1.07 | 17.93 14.85 -10.74 | 25.59 78.09 122.07 1052.8
Roof | 142.42 5.67 1.09 | 18.36 15.20 -10.74 | 25.95 43.98 43.98 249.4
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Wind Load Distributed per Floor with resulting Base Shear and Overturning Moment

Wind (East-West)

Height Trlbptary q. | Windward | Leeward | Total Story Story | Overturning

Floor (ft) Height K, (ps (psf) (psf) (psf) quce Shear Moment

(Ft) (kips) (kips) (ft-kips)

Ground | 0.00 0.00 0.57 | 0.00 0.00 0.00 0.00 0.00 849.83 59501.8
2 13.00 11.04 | 0.57 | 9.57 7.93 -10.44 18.37 56.01 849.83 59501.8

3 22.08 9.08 0.64 | 10.78 8.93 -10.44 19.37 48.58 793.83 51896.8

4 31.17 9.08 0.71 | 11.90 9.85 -10.44 | 20.29 50.90 745.24 44906.9

5 40.25 9.08 0.76 | 12.80 10.60 -10.44 | 21.04 52.77 694.35 38368.7

6 49.33 9.08 0.81 | 13.56 11.23 -10.44 | 21.68 54.36 641.58 32301.4

7 58.42 9.08 0.85 | 14.24 11.79 -10.44 | 22.23 55.75 587.22 26720.6

8 67.50 9.08 0.88 | 14.84 12.28 -10.44 | 22.73 57.00 531.46 21639.9
9 76.58 9.08 0.92 | 15.38 12.73 -10.44 | 23.18 58.13 474.46 17071.3

10 85.67 9.08 0.95 | 15.88 13.15 -10.44 | 23.59 59.17 416.33 13025.6
11 94.75 9.08 0.97 | 16.34 13.53 -10.44 | 23.98 60.13 357.16 9512.6
12 103.83 9.08 1.00 | 16.78 13.89 -10.44 | 24.34 61.03 297.03 6541.5
13 112.92 9.08 1.02 | 17.18 14.23 -10.44 | 24.67 61.88 236.00 4120.7
14 122.00 9.08 1.05 | 17.57 14.55 -10.44 | 24.99 62.68 174.12 2258.1
15 131.08 10.21 1.07 | 17.93 14.85 -10.44 | 25.29 71.29 111.44 961.2
Roof | 142.42 5.67 1.09 | 18.36 15.20 -10.44 | 25.65 40.15 40.15 227.7

Wind Loading Diagram for North — South Direction:

i l

|5.2 PsF

|14.9 PsSF

14,6 €SF

(4.2 PsF
13.2 P5F

13.5 PsF
1.2 P5F
fZ.71 PoF
[2.3 PSF
.8 esF
.2 PSF
10.6 PSF
9.9 PsF
TPsE

7.9 F58

10,74 P5F

932'21’-— —
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Wind Loading Diagram for East - West Direction:

10,44 psF

849.8% — -

SEISMIC LOADING:

Since the calculated wind load results in a higher base shear and overturning moment, the values for the
seismic load analysis will be presented without a loading diagram.

Seismic Parameters for Silver Spring Gateway

Sit
Ss | S, Cl;:g Fa | Fv | S& | Sa | SUG | SDC I R Cu | Ta
0.187 | 0.063 B 1 1 0.12 | 0.042 | A 1 5 1.6 0.83
Roof | Floor
Dead | Dead | S | Vall b War | W | A | P |V
T Ts Cs Load | Load . . . 5 .
Load | Load (psh) | (psh) (kips) | (kips) | (kips) | (ft) (ft) | (kips)
(psf) | (psf)
1.32 | 0.34 | 0.00635 88 108 6 40 4961 | 5818 | 86410 | 50,000 | 1150 | 549
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Seismic Load Distributed per Floor with resulting Base Shear and Overturning Moment

12/18/2007

. Tributary Overturning

Floor He%ght Height Cux kl.:x Moment

(Y (FY) &ips) | i kips)
Ground | 0.00 0.00 1.00 549 54664
2 13.00 11.04 | 0.001554 1 54664
3 22.08 9.08 0.004485 2 49683
4 31.17 9.08 0.008934 5 44719
5 40.25 9.08 0.014901 8 39789
6 49.33 9.08 0.022385 | 12 34919
7 58.42 9.08 0.031387 | 17 30141
8 67.50 9.08 0.041906 | 23 25497
9 76.58 9.08 0.053943 | 30 21036
10 85.67 9.08 0.067498 | 37 16813
11 94.75 9.08 0.082571 | 45 12893
12 103.83 9.08 0.099162 | 54 9347
13 112.92 9.08 0.11727 64 6254
14 122.00 9.08 0.136896 | 75 3700
15 131.08 10.21 | 0.158039 | 87 1779

Roof | 142.42 5.67 0.159068 | 87 495
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SHEAR WALL AMNALYS\S
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