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Executive Summary 
 
The proceeding report is a technical description of structural concepts and existing conditions 
for the Trump Taj Mahal Hotel, currently being constructed in Atlantic City, New Jersey.  The 
first technical section of the report provides a listing of structural codes and material strengths 
that The Harman Group, the structural engineers who designed the structure of the building, 
has specified in their design.  These sections are followed by detailed descriptions of the 
structural systems of the tower.  Descriptions of the foundation system, columns, floor systems, 
miscellaneous framing, and lateral force resisting systems are included with various diagrams, 
plans and illustrations to aid explanations.  The next section provides a detailed analysis of 
gravity (including self weight), snow, wind, and seismic loads per ASCE 7-05 and IBC 2006.  
Calculations of these loads can be found in the appendix of the report. The final section 
provides commentary on the spot checks performed on one of the shear walls (Level 23), the 
filigree flat slab system, an in-slab beam, and a gravity column.  All analyses calculations can be 
found in the appendix of this report.   
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I. Introduction 
 
Atlantic City is known as the “Las Vegas” of the east coast.  It is home to some of the largest and 
finest hotels, resorts, and casinos, as well as one of the largest boardwalks in the world.  Donald 
Trump came to Atlantic City with a vision to create one of the world’s finest casinos along with 
Atlantic City’s most luxurious hotels.  At the 900 block of the Atlantic City boardwalk in 1990, 
Trump unveiled the first Taj Mahal Hotel, unprecedented in craftsmanship and opulence.  Its 
stern use of iconic architecture, rich with lights and signage, matches that of the rest of Atlantic 
City.     

 
The Trump Taj Mahal Hotel Tower at 1000 Boardwalk resembles a powerful type of iconic 
architecture, signifying the power and wealth of Donald Trump along with the luxury you can 
expect from such a hotel.  Such iconic characteristics that are clearly expressed on the building 
include large, bold signage (Both the Taj Mahal running down the east and west sides of the 
building and Trump across the top of the building.), a unique and pure geometric plan that 
rivals its neighboring predecessor, and it’s overwhelming height as compared to the 
neighboring buildings along the ocean front skyline.  The facade of the building is constructed 
with mostly modern materials, comprised of a reflective glass curtain wall, metal panels, and 
architectural pre-cast concrete panels.  

 
The new Taj Mahal Hotel will serve as an expansion to its older and neighboring hotel tower 
that was built in the early 1990s.  It will provide an additional 786 guest suites, ranging from 
spacious single rooms to deluxe 3 bay super suites.  The tower will have 732,000 square feet of 
usable space and will soar 435 feet, 40 stories, into the air, making it an icon in the view of the 
Atlantic City skyline.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Technical Report 1   10/05/2007 

Page 4 of 47 

II. Codes 
 
The following codes were referenced in the design of the structural system of the Trump Taj 
Mahal Hotel.  The same codes and references for gravity, wind, and seismic loads have been 
used for the load analysis portion of this report.   
 
Building Code:   
 New Jersey State Uniform Construction Code (IBC 2000)  
 
Loads: 
 Minimum Design Loads for Buildings and Other Structures, ASCE 7-02  
 American Society of Civil Engineers 
 Comment:  Standards of ASCE 7-02/7-05 are referenced by IBC 
 
Structural Concrete: 
 ACI 318-02 – Requirements for Structural Concrete  
 American Concrete Institute  
  
 Manual of Standard Practice, 27th Edition, March 2002 
 Concrete Reinforcing Steel Institute  
 
Structural Steel: 
 Steel Construction Manual, 13th Edition 
 American Institute of Steel Construction  
 
 Detailing for Steel Construction 
 American Institute of Steel Construction  
 
Welding: 
 Structural Welding Code – Steel, AWS D1.1-2002 
 
 Structural Welding Code – Reinforcing Steel, AWS D1.4-1998 
 
Metal Decking: 
 Design Manual for Floor Decks and Roof Decks 
 Steel Deck Institute 
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III.  Material Strengths 
 
The following tables list the design strengths and properties of various building materials, as 
specified by the structural engineering consultant.   
 

Concrete Compressive Strengths 
Location f’c @ 28 Days 

(PSI) 
Unit Wt. 

(PCF) 
Mat Foundation 5000 145 

Topping Slabs 3000 145 
Normal Wt. Slabs on Metal Deck 3500 145 

Slabs on Grade 4000 145 
Walls (Other Than Shear Walls) 4000 145 

Framed Slabs and Beams 5000 145 
Columns:               Below Level 12 

Levels 12 to 23 
Above Level 23 

9000* 
7000* 
5000 

145 
145 
145 

Shear Walls:          Below Level 12 
Levels 12 to 23 
Above Level 23 

9000* 
7000* 
5000 

145 
145 
145 

* Indicates 56 – Day Strength 

 
Reinforcing Steel 

Deformed Reinforcing Bars 
#10 and Smaller 
#11 and Larger 

 
ASTM A615, Grade 60 
ASTM A615, Grade 75 

Weldable Deformed Reinf Bars ASTM A706 
Welded Wire Fabric (WWF) ASTM A185 

Seven-Wire Stress Relieved Prestressing Strands ASTM A416, Grade 270 
Epoxy Coated Reinf Bars ASTM A775 

Reinforcing Steel Mechanical Splice Couplers Lenton Splice Couplers or Approved Equal 
Doweling Adhesive for Anchoring Reinf Bars into Existing 

Concrete 
Hilti System or Powers Acrylic 100 System 

 
Structural Steel 

W Shapes ASTM A992                                        Fy=50ksi 
Channels, Angles, Plates and Bars ASTM A36                                          Fy=36ksi 

Round Pipe ASTM A53 Grade E or S                    Fy=35ksi 
Square and Rectangular HSS ASTM A500, Grade B                        Fy=46ksi 

High Strength Bolts ASTM A325 Typ. UNO and ASTM A490 Where Indicated 
Anchor Rods ASTM F1554 Grade 55 w/ Section SI Weldability 

Supplement or Grade 105 (Where Indicated) 
Round Rods and Threaded Rods ASTM A36 

Headed Shear Studs ASTM A108 
Expansion Bolts Powers “Power-Stud” or Hilti “Kwik Bolt” 

Adhesive Anchors Powers “Acrylic-100” System or Hilti “Hit Hy 150” System 
Wedge-Bolts Powers “Wedge-Bolt” 

Sleeve Anchors Powers “Lok/Bolt” or Hilt “Sleeve Anchor” 
Galvanized Metal Deck ASTM A653, Grade 40 (Fy=40ksi) 
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IV. Structural Systems 
 
The proceeding section contains detailed descriptions of the various structural systems that 
have been incorporated into the design of the Trump Taj Mahal Hotel.  Descriptions of the 
foundation system, columns, floor systems, miscellaneous systems, and lateral system are 
provided and follow in that respective order.  Figure 1 provides an illustration of the framing 
plan of a typical level of the tower.   
 

 
Figure 1:  Typical Framing Plan 

 
Foundation System 
 
The foundation system of the Trump Taj Mahal Hotel is comprised of a mat foundation, as 
recommended by the geotechnical report.  The perimeter of the mat foundation is 6’-0” thick, 
the center 9’-0” thick.  #11 bars at 10” each way, top and bottom are provided for the  
9’-0” section and #11 at 15” each way, top and bottom are provided for the 6’-0” section.  
Additional reinforcing is provided around openings and columns.  The mat foundation acts as 
the floor system of level one, no topping slab provided. 
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Figure 2:  Typical Section at Mat Foundation 

 
Columns 
 
Square, rectangular, and round reinforced concrete columns are used throughout the hotel 
tower, with a wide range of sizes and reinforcing arrangements.  Figure 3 provides a typical 
detail that illustrates the tie arrangements, vertical reinforcing steel arrangements, and 
dimensions of the columns that are found throughout the tower.  Specified compressive 
strength of concrete used for the columns varies by level, generally higher at lower levels.  See 
Section III (Material Strengths) for details.    
 

 
Figure 3:  Detail of Typical Column Types 
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Floor Systems  
 
Two types of floor systems are used on a typical level of the hotel tower.  A one-way pre-
stressed filigree flat plate system is utilized in the areas outside of the central elevator core.  
Inside of the core, a conventionally reinforced flat plate system is utilized.  5000psi is the 
specified compressive strength of both systems.     
 
A filigree flat plate floor slab acts as a composite system, utilizing both pre-cast and cast-in-
place components.  8’-0” wide 2 ¼” thick pre-stressed planks form the base of the system.  
Foam voids are cast on top of the planks, lowering the dead weight of the system.  However, 
some floors of the tower with higher loads may have solid slabs instead of voided slabs.  A layer 
of concrete is poured on top of the planks and 2 ¼” on top of the voids, if present.  10x10 
W4xW4 Welded Wire Fabric is used as temperature reinforcing for the cast –in-place concrete.   
  
The loads of the filigree flat slab are transferred to the columns via 8’-0” wide conventionally 
reinforced in-slab beams that run 32’-0” x 16’-0” bays, typically.  The filigree flat slabs are 
connected to the in-slab beams by reinforcing dowels, typically #7 bars on the top layer.  The 
base of the beams are formed using the filigree planks, however the prestressed tendons are 
not utilized in the design strength of the beam.   
 
Please note, because this particular type of filigree system is proprietary to Mid-State Filigree, 
construction documents issued by the structural engineering consultant only indicate design 
moments.  Reinforcing of the filigree flat slab system can be found on shop drawings issued by 
the filigree contractor (See Appendix 1).   
 

 
          Figure 4:  Filigree Flat Plate System          Figure 5:  Filigree Construction Photo 
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Filigree Flat Slab System (Non-Core) 
  
The proceeding diagram describes the various filigree flat slabs, by level number. 

 
Level Number Solid or Voided Total Depth (inches) 

2, 3 Voided 12 
4 Solid 10 

5 thru 39 Voided 10 
40 Solid 12 
41 Solid 10 

 
Conventionally Reinforced Flat Plate System (Core) 
 
The proceeding diagram describes the various conventionally reinforced flat plate slabs, by 
level number.   
 

Level Reinforcing Thickness (inches) 
2, 3 #6 @ 12” Bottom, Each Way 12 

4 #7 @ 12” Bottom, Each Way 10 
5 thru 39 #6 @ 12” Bottom, Each Way 10 

40 #6 @ 12” Bottom, Each Way 12 
41 #7 @ 12” Bottom, Each Way 10 

 
 
Miscellaneous Framing  
 
Level 3 – Catwalk 
 
A catwalk that houses mostly MEP equipment above level 3 that encompasses the elevator core 
of the tower is framed using W shape beams.  This steel framing is supported by both the 
concrete shear walls and concrete columns.  The steel beams are connected to the concrete 
using embed plates with shear studs.  2” of bar grating serves as a floor for the catwalk.     
 
Sign Support Framing (Level 41 to Top of Sign) 
 
The Trump sign at the top of the hotel tower is supported by HSS girts, supporting the 
maximum sign weight of 550plf.  Two lines of columns, typically W14x61, post up from the 
concrete floor system of the 41st level, forming the perimeter lines of the system.  Another line 
of columns, typically W24x68, posts up at the center of the original two lines from transfer 
girders, making three column lines.  W16x67 and W24x68 are the typical girder sizes.  There are 
a total of 7 bays, varying in span length.   
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Figure 7:  Location of Shear Walls 

 
Figure 6:  Typical Framing Plan at Sign Support 

 
Elevator Separator/Support Framing 
 
Elevator shafts are separated using a rectangular grid of HSS beams.  The HSS beams are also 
used to resist the thrust force produced by the elevator systems.  These beams tie to both the 
two-way slab floor system and the concrete columns by connecting to embed plates.  See 
Appendix 2 for typical elevator separator beam framing plan. 
 
Connection Bridge  
 
The bridge that connects the existing hotel to the new hotel is framed using a composite steel 
system with slab on metal deck.  The system frames into the vertical elements of the existing 
hotel tower and two W shape columns outside the perimeter of the new hotel.  An expansion 
joint between the floor slab of the bridge and the concrete slab of the new hotel separates the 
two systems.   
 
 
Lateral Systems 
 
The primary lateral force resisting system of 
the hotel tower is comprised of four shear 
walls, encompassing the elevator core at the 
geometric center of the tower’s plan.  A series 
of braced frames are used to stiffen the sign 
support structure at the top of the tower.    
 
Reinforced Concrete Shear Walls 
 
Four shear walls, spanning to level 41, are the 
primary lateral force resisting system of the 
Trump Taj Mahal Hotel.  Two 60’ long walls 
resist the forces in the east/west direction, as 
well as the north/south direction.  These four walls 
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form the elevator core that lies in the geometric center of the tower.  Because of the symmetry 
of both the plan of the building and the shear wall core, it is highly unlikely that torsion will 
control the design of the shear walls.   
  
The shear walls decrease in thickness, 24” from levels 1 through 4 and 16” from levels 4 
through 41.  Because numerous openings exist, link (coupling) beams provide load transfer 
across the openings.  Specified compressive strength of the concrete used for the shear walls 
varies by level (See Section III, Material Strengths).  A detailed elevation of each shear wall is 
provided in Appendix 3.   

 

Braced Frames 
 
Because the framing system supporting the large sign at the top of the tower is long and 
narrow, lateral bracing is needed to stiffen the system against strong wind forces.  In the short 
(north/south) direction, seven X braced frames with single angle diagonals and one single strut 
braced frame with double angle diagonals.   
 
The long (east/west) direction does not require much lateral stiffening because of its depth.  
Only two X braced frames with single angle diagonals are provided.   
 
The loads of these braced frames are transferred to the concrete floor system on the 41st level 
below.  The concrete floor system acts as a rigid diaphragm, transferring the loads to the 
concrete shear walls.     

 
Figure 8:  Braced Frame 1       Figure 9:  Braced Frame 2          Figure 10:  Braced Frame 3 

 
Note:  For location of braced frames, see Figure 6 in the sign support section of this report 
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V. Load Analysis  
 
Gravity Loads 
 
Self weights of building structural elements were tabulated (See Appendix 4) and are relatively 
close to the weights listed on The Harman Group’s load maps.  145pcf, as specified by the 
structural engineer, was used for the unit weight of concrete.  A 25% reduction (rule of thumb 
per Mid-State Filigree) was used on the self weight calculation of voided filigree slabs.  24” x 
24” dimensions were assumed for every column for simplicity.  Results of these calculations are 
provided in the following table.   
 

Self Weight Loads 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Level 2 12” Voided Slab:                       110psf 
12” Two-Way Slab:                   145psf 
Shear Walls:                             905kips 
Columns:                                  240kips 

Level 3 12” Voided Slab:                       110psf 
14” Two-Way Slab:                   170psf 
Shear Walls:                          1,600kips 
Columns:                                  427kips 

Level 4 10” Solid Filigree Slab:             120psf 
10” Two-Way Slab:                   120psf 
Shear Walls:                           1500kips 
Columns:                                  423kips 

Levels 5 – 39  10” Voided Slab:                         90psf 
10” Two-Way Slab:                   120psf 
Shear Walls:                             125kips 
Columns:                                  178kips 

Level 40 12” Solid Slab:                           145psf 
12” Two-Way Slab:                   145psf 
Shear Walls:                             980kips 
Columns:                                  260kips 

Level 41 10” Solid Slab:                           120psf 
10” Two-Way Slab:                   120psf 
Shear Walls:                             730kips 
Columns:                                  195kips 
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Superimposed dead loads for the tower are taken directly from the load maps provided by the 
structural engineer’s drawings.  Snow loads were calculated using ASCE 7-05 (See Appendix 5).  
Live loads are taken directly from Table 4-1 of ASCE 7-05.  A summary is provided in the 
following table.  
 

Superimposed Dead Loads and Live Loads (Including Reduction if Applicable)  
Level Superimposed Dead Load  Live Load 

 
Live Load Reduction 

Comments (ASCE 7-05) 
1 Partitions:                               

15psf 
100psf Not Applicable 

2 Non-Core 
   Suspended Ceiling:         10psf 
   Suspended MEP:              
10psf 
   Floor Finishes:                   
10psf 
Core 
   Suspended Ceiling:         10psf 
   Suspended MEP:              
10psf 
   Floor Finishes:                   
10psf 

Non – Core:       150psf 
 
Core:                   100psf 
     

4.8.5 Limitations on One-Way 
         Slabs  
 

3 Non-Core 
   Suspended Ceiling:           5psf 
   Suspended MEP:             
10psf 
   Floor Finishes:                     
5psf 
   Topping Slab:                    
10psf 
Core 
   Suspended Ceiling:            
5psf 
   Suspended MEP:              
10psf 
   Floor Finishes:                     
5psf 
   Topping Slab:                    
10psf    

Non-Core:         150psf 
 
Core:                   100psf 

4.8.5 Limitations on One-Way 
         Slabs  

 

4 Non-Core & Core 
   Partitions:                            
15psf 
   Suspended MEP:              
15psf 

40psf 4.8.5 Limitations on One-Way 
         Slabs  

 

5  
Thru 
38 

Non-Core & Core 
   Partitions:                            
15psf 

40psf 4.8.5 Limitations on One-Way 
         Slabs  
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39 Non-Core 
   Partitions:                            
15psf 
   Floor Finishes:                   
10psf 
Core 
   Partitions:                            
15psf 

40psf 4.8.5 Limitations on One-Way 
         Slabs  

 

40 Non-Roof 
   Suspended MEP               
30psf 
 
Roof Snow Load              
11.2psf 

MEP:                   150psf 
 
Roof:                     20psf 

4.8.5 Limitations on One-Way 
         Slabs  
4.9.1 Flat, Pitched and Curved 
         Roofs 

41 Non-Roof 
   Suspended MEP               
30psf 
 
Roof Snow Load              
11.2psf 

20psf 4.9.1 Flat, Pitched and Curved 
         Roofs 

 
 
Wind Loads 
 
Wind pressures were calculated using Analytical Method II per ASCE 7-05, Main Wind Force 
Resisting Systems (MWFRS).  A spreadsheet with calculations and parameters can be 
referenced in Appendix 6.  In the actual analysis of the tower, the structural engineer had a 
wind tunnel test performed by DFA.  The calculated base shear using Analytical Method II was 
approximately 3300kips, compared to 2000kips as determined by the wind tunnel test.  A 
spreadsheet of the wind tunnel test results can also be found in Appendix 6.      
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Figure 11:  Windward Pressure Distribution 
Note:  21psf Leeward Pressure Not Shown 
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Figure 12:  Wind Force Distribution North/South, ASCE 7-05 



Technical Report 1   10/05/2007 

Page 17 of 47 

Seismic Loads 
 
Seismic loads for the Trump Taj Mahal were calculated using ASCE 7-05, Equivalent Lateral 
Force Procedure.  The calculations and parameters can be found in a spreadsheet referenced in 
Appendix 7 of this report.  The base shear for both directions was calculated to be 
approximately 1086kips.   

 
Figure 13:  Seismic Force Distribution, Either Direction 
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VI. Structural Analyses  
 

Several simplified structural analysis spot checks were preformed on various structural 
elements of the tower.  Conclusions of each analysis follow in the proceeding section.  
Calculations of each spot check can be found in the appendix of this report.   

 
Shear Wall 
 
Shear wall 2 (See Shear Wall Elevations in Appendix 3), oriented in the north/south direction, 
was chosen for a quick spot check analysis.  Because its calculated base shear was higher than 
that of seismic, wind governed the design of the shear wall.  The wind tunnel test results were 
used in the design of the shear wall.   
 
Several simplified assumptions were made for the analysis.  The distribution of lateral forces to 
the shear walls was done using the areas of the shear wall, accounting for reductions because 
of openings.  For the calculation of a boundary element, it will be assumed that the adjacent 
shear wall can be utilized.   

 
It was found that the vertical and horizontal steel required could be placed in only one curtain.  
This is different than the Harman Group’s design, which provides two curtains of steel.  The 
extra curtain could be used for deflection control.   
 
When the necessity of a boundary element was checked, it was found that a boundary element 
was required.  The calculated required amount of steel reinforcement was almost the same as 
the actual design.  When tension was checked, it was found that additional steel was required.   
 
Filigree Flat Slab 
 
A typical 32’x16’ filigree flat slab bay designed for levels 5 through 38 was analyzed for strength 
resistance of gravity loads.  A filigree piece drawing illustrating the amount of provided 
reinforcement can be found in Appendix 1 for further reference. 
 
The filigree slab was designed as a typical one-way slab system per ACI 318-05.  It was assumed 
to be continuous over the middle support.  However both ends were assumed to be pinned, 
meaning the in-slab beams are assumed to provide no torsional restraint against the moment 
from the slab. 
 
Results yielded similar positive moment reinforcing requirements of that provided by Mid-State 
Filigree.  It was found that fourteen 270ksi pre-stressing strands were adequate to resist the 
positive moment of the slab, compared to 17 that Mid-State Filigree is providing.  This does 
however make sense because the planks are universally designed for each level.  Since some of 
the other bays on each level have longer spans, the slabs will be subjected to higher moments. 
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Negative reinforcing requirements were very similar to The Harman Group’s design, with just a 
small amount of additional reinforcement.  Since it was assumed that no torsional restraint was 
provided by the in-slab beams at the two end spans, this would contribute to the increase in 
mid-span negative moments.   
 
In-Slab Beam 
 
A typical 7 ¾” x 8’-0” in-slab conventionally reinforced beam with two-spans, 16’ and 18’-9”, 
was analyzed and designed for the resistance of gravity loads.  ACI 318-05 coefficients of 
moment distribution were used to quickly calculate the negative and positive design moments.  
Results were very similar to The Harman Group’s design.  If a complete model of the building 
frame were to be analyzed, results may have been closer.   
 
Gravity Column 
 
An exterior 18”x32” rectangular column at the intersection of gridlines G and 4 on level 38 was 
analyzed for resistance to gravity loads.  Axial loads were calculated using the tributary area of 
the column and multiplying it by the factored dead, live, and self weights.  The design moment 
was taken from the previous in-slab beam calculation utilizing ACI coefficients.   
 
Once the loads were determined, a quick interaction diagram was drawn using PCA column.  
The loading of the column falls well within the safe region of the interaction diagram.  The 
column appears to be over designed.  This makes some sense because this exact column is used 
on many floors of the tower for redundancy.   
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Appendix 1:  Typical Filigree Floor Slab Piece Drawing   
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Appendix 2:  Typical Elevator Shaft Framing Plan 
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Appendix 3:  Shear Wall Elevations 
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Appendix 4:  Self Weight Calculations 
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Appendix 5:  Roof Snow Load Calculations 
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Appendix 6:  Wind Load Calculations 
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Appendix 7:  Seismic Load Calculations 
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Appendix 8:  Shear Wall Spot Check Calculations 
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Appendix 9:  Filigree Slab Spot Check Calculations   
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Appendix 10:  In-Slab Beam Spot Check Calculations 
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Appendix 11:  Column Spot Check Calculations 
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