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APPENDIX A – PHOTOGRAPHS 
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PHOTOGRAPHS 

 

Figure 1A:  Rendering of the House of Sweden Development 

 

 

Figure 2A:  Night View of the North Building 
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PHOTOGRAPHS 

 

Figure 3A:  Main Entrance of the North Building 
 

 

Figure 4A:  Comparison of the North and South building Exterior Cladding 
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APPENDIX B – GRAVITY LOAD CALCULATIONS 



Kimberlee McKitish    House of Sweden
Structural Option    Washington, DC
   
Advisor: Dr. Andres Lepage  Final Report  April 7, 2009

 

 
 

70

SNOW AND RAIN LOAD CALCULATIONS 

Presented below are table summaries of the snow load calculations performed for the 
north building.  Hand calculations can be reviewed upon request. 

Roof Snow Load 
Factor Design Value Code Section 

Ground Snow Load, Pg 25 psf Figure 7-1 
Exposure Factor, Ce 1.0 Table 7-2 
Thermal Factor, Ct 1.0 Table 7-3 

Importance Factor, I 1.0 Table 7-4 
Flat Roof Snow Load, Pf 17.5 psf §7.3 

Minimum Flat Roof Snow Load Pf 20 psf §7.3.4 
 

Snow Drift (North Building) 
Factor  Design Value Code Section 

γ  17.25 psf §7.7.1 
hb 1.16'   
hc 10.84'   

hc/hb 9.34'   
lu N-S top 148'   

Leeward Drift, hd N-S top 4.03' Figure 7-9 
lu N-S lower 11'   

Leeward Drift, hd N-S lower 1.56' Figure 7-9 
lu E-W top 162'   

Leeward Drift, hd E-W top 4.20' Figure 7-9 
lu E-W lower 11'   

Leeward Drift, hd E-W lower 1.56' Figure 7-9 
lu N-S top 11'   

Windward Drift, hd N-S top 1.17' Figure 7-9 
lu N-S lower 11'   

Windward Drift, hd N-S lower 1.17' Figure 7-9 
lu E-W top 11'   

Windward Drift, hd E-W top 1.17' Figure 7-9 
lu E-W lower 11'   

Windward Drift, hd E-W lower 1.17' Figure 7-9 
w=4*hd, N-S top 16.12'   
pd=hdγ, N‐S top 69.5 psf §7.7 

w=4*hd, N-S lower 6.24'   
pd=hdγ, N‐S lower 26.9 psf §7.7 
w=4*hd, E-W top 16.8'   
pd=hdγ, E‐W top 72.5 psf §7.7 

w=4*hd, E-W lower 6.24'   
pd=hdγ, E‐W lower 26.9 psf §7.7 
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APPENDIX C – LATERAL LOAD CALCULATIONS 
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WIND LOAD CALCULATIONS 

Static Load Cases 

The load cases below were considered for wind loading of the structure.  They were 
taken from ASCE7-05 Figure 6-9. 

 

Case 1 

 

Case 3

 
 

Case 2  

 

Case 4
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WIND LOAD CALCULATIONS 

Factor (Both Buildings) Design Value Reference 
Kzt 1 §6.5.7 
Kd 0.85 Table 6-4 

Exposure Category B §6.5.6 
V 90 Figure 6-1 
I 1 Table 6-1 

 

North Building in the N-S Direction 

Wind Pressures (North Building N-S) 
Height 

(ft) 
Kz qz  

(psf) 
Windward Wall 

(psf) 
Leeward Walls 

(psf) 
Total 
(psf) 

Length in E-W 
Direction (ft) 

77 0.918 16.18 10.54 -3.95 14.49 160 
59 0.846 14.91 9.71 -3.95 13.66 190 

48.17 0.801 14.12 9.19 -3.95 13.14 206 
37.33 0.746 13.15 8.56 -3.95 12.51 206 
26.5 0.672 11.84 7.71 -3.95 11.66 206 

15.67 0.587 10.35 6.74 -3.95 10.69 206 
4.83 0.57 10.05 6.54 -3.95 10.49 162 

 

Gust Factor (North Building N-S) 
Factor Design Value 

gq 3.4 
gv 3.4 
gr 4.18 
ż 46.2 
Iż 0.284 
Lż 358 
Q 0.80 
Vż 64.6 
N1 5.4 
Rn 0.05 
Rh 0.17 
RB 0.07 
RL 0.02 
R 0.08 
Gf 0.814 

 

North Building N-S 
Story Height 

(ft) 
Force 

(K) 
Shear 

(K) 
Moment 

(ft-K) 

PH 77'-0" 14 0.0 1071 
MR 59'-0" 31 14 1805 
6 48'-2" 30 44 1442 
5 37'-4" 29 74 1069 
4 26'-6" 81 103 2143 
3 15'-8" 75 184 1178 
2 4'-10" 18 259 85 
1 -6'-0" 0.0 277 0.0 
   V =  

277  
ΣM = 
8792 
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North Building in the E-W Direction 

Wind Pressures (North Building E-W) 
Height 

(ft) 
Kz qz  

(psf) 
Windward Wall 

(psf) 
Leeward Walls 

(psf) 
Total 
(psf) 

Length in N-S 
Direction (ft) 

77 0.918 16.18 10.57 -6.61 17.18 135.5 
59 0.846 14.91 9.74 -6.61 16.35 176.5 

48.17 0.801 14.12 9.22 -6.61 15.83 192 
37.33 0.746 13.15 8.59 -6.61 15.20 192 
26.5 0.672 11.84 7.74 -6.61 14.35 192 

15.67 0.587 10.35 6.76 -6.61 13.37 163.5 
4.83 0.57 10.05 6.56 -6.61 13.17 163.5 

 

Gust Factor (North Building E-W) 
Factor Design Value 

gq 3.4 
gv 3.4 
gr 4.18 
ż 46.2 
Iż 0.28 
Lż 358 
Q 0.81 
Vż 64.6 
N1 5.40 
Rn 0.05 
Rh 0.17 
RB 0.07 
RL 0.02 
R 0.08 
Gf 0.817 

 

North Building E-W 
Story Height 

(ft) 
Force 

(K) 
Shear 

(K) 
Moment 

(ft-K) 

PH 77'-0" 14 0.0 1075 
MR 59'-0" 34 14 1996 
6 48'-2" 33 48 1613 
5 37'-4" 35 81 1293 
4 26'-6" 97 116 2579 
3 15'-8" 90 213 1404 
2 4'-10" 22 303 107 
1 -6'-0" 0.0 325 0.0 
   V =  

325  
ΣM = 
10069 

 

 

Presented above are table summaries of the wind load calculations performed for the 
north building.  Hand calculations were also performed and can be reviewed upon 
request. 
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SEISMIC LOAD CALCULATIONS  

Presented below are summaries of the seismic load factors and tables summaries of 
the loads for both the north and south buildings.  Hand calculations were also performed 
as well as manual calculations of story weights and can be reviewed upon request.  

Factor Reference 

Site Class D ...................................................................................... (Table 20.3.1) 
Ss = 0.15 ........................................................................................... (Figure 22-1) 
S1 = 0.051 ......................................................................................... (Figure 22-2) 
TL = 8 ................................................................................................. (Figure 22-15) 
Occupancy Category II 
Sms = 0.24.......................................................................................... (Table 11.4.1) 
Sm1 = 0.1224 ..................................................................................... (Table 11.4.2) 
SDS = 0.16 ......................................................................................... (eq. 11.4-3) 
SD1 = 0.0816 ...................................................................................... (eq. 11.4-4) 
SDC = B 
TS = 0.51 
North Building TL = 0.816 s 
North Building R = 3 .......................................................................... (Table 12.2-1) 
North Building Moment Frame CUTA = 1.63 s 
North Building Moment Frame Cs = 0.01669 
North Building Normal Weight Concrete Braced Frame CUTA = 1.39 s 
North Building Normal Weight Concrete Braced Frame Cs = 0.01957 
North Building Lightweight Concrete Braced Frame T = 1.244 s  (the calculated building 
period was less that CUTA therefore, the calculated period was used for the calculations) 
North Building Lightweight Concrete Braced Frame Cs = 0.02186 
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SEISMIC LOAD DISTRIBUTIONS 

Normal Weight Concrete: 

Vertical Distribution of Seismic Forces (Moment Frame) 
Level Height hx 

(ft) 
Story 

Weight wx 
(K) 

Lateral 
Force Fx 

(K) 

Story 
Shear Vx 

(K) 

Moment at 
Floor (ft-K)

P 83'-0" 1533 58 58 4775 
MR 65'-0" 1613 41 99 2679 
6 54'-2" 1982 38 137 2061 
5 43'-4" 1995 27 164 1169 
4 32'-6" 1782 15 179 498 
3 21'-8" 1109 5 184 109 
2 10'-10" 1098 5 186 18 
       

Σwihi
k = 5,103,746 ΣFx = V = 186 K ΣM = 11,330 ft-k

 

 

Vertical Distribution of Seismic Forces (Braced Frame) 
Level Height hx 

(ft) 
Story 

Weight wx 
(K) 

Lateral 
Force Fx 

(K) 

Story 
Shear Vx 

(K) 

Moment at 
Floor (ft-K)

P 83'-0" 1524 64 64 5308 
MR 65'-0" 1604 47 111 3069 
6 54'-2" 1972 45 156 2414 
5 43'-4" 1968 32 188 1394 
4 32'-6" 1769 19 207 619 
3 21'-8" 1098 7 214 142 
2 10'-10" 1076 2 216 26 
       

Σwihi
k = 3,119,645 ΣFx = V = 216 K ΣM = 12,972 ft-k
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SEISMIC LOAD DISTRIBUTIONS 

Lightweight Concrete: 

Vertical Distribution of Seismic Forces (Moment Frame) 
Level Height hx 

(ft) 
Story 

Weight wx 
(K) 

Lateral 
Force Fx 

(K) 

Story 
Shear Vx 

(K) 

Moment at 
Floor (ft-K)

P 83'-0" 1014 38 39 3280 
MR 65'-0" 1094 28 67 1831 
6 54'-2" 1336 26 93 1399 
5 43'-4" 1328 18 111 784 
4 32'-6" 1202 10 121 339 
3 21'-8" 778 4 125 77 
2 10'-10" 747 1 126 12 
       

Σwihi
k = 3,423,048 ΣFx = V = 126 K ΣM = 7,623 ft-k 

 

 

Vertical Distribution of Seismic Forces (Braced Frame) 
Level Height hx 

(ft) 
Story 

Weight wx 
(K) 

Lateral 
Force Fx 

(K) 

Story 
Shear Vx 

(K) 

Moment at 
Floor (ft-K)

P 83'-0" 1006 47 47 3936 
MR 65'-0" 1086 36 83 2334 
6 54'-2" 1314 33 117 1807 
5 43'-4" 1312 24 141 1044 
4 32'-6" 1185 14 155 466 
3 21'-8" 761 5 160 111 
2 10'-10" 727 2 162 19 
       

Σwihi
k = 2,084,780 ΣFx = V = 162 K ΣM = 9,718 ft-k 
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APPENDIX D – Wide-Flange Beam Preliminary Design 
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WIDE-FLANGE BEAM DESIGN 
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WIDE-FLANGE BEAM DESIGN 
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WIDE-FLANGE BEAM DESIGN 

 



Kimberlee McKitish    House of Sweden
Structural Option    Washington, DC
   
Advisor: Dr. Andres Lepage  Final Report  April 7, 2009

 

 
 

82

WIDE-FLANGE BEAM DESIGN 
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WIDE-FLANGE BEAM DESIGN 
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APPENDIX E – Castellated Beam Preliminary Design 
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Exterior Beam – CB 15x19 

 

Interior Beam – CB 21x26 
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Exterior Girder – CB 21x83 

 

Interior Girder – CB 24x94 
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APPENDIX F – GARAGE LEVEL COLUMN DESIGN 
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GARAGE LEVEL COLUMN DESIGN 
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GARAGE LEVEL COLUMN DESIGN 
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GARAGE LEVEL COLUMN DESIGN 
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INTERACTION DIAGRAMS 

X‐Axis  Plastic Stress Distribution Method Nominal Strength Method Design Strength Method

Point  P (K)  M (in‐K) P (K) M (in‐K) P (K)  M (in‐K)

A  5397  0  5036 0 3777  0

C  2788  7448 2690 7448 2018  5586

D  1394  16389 1369 16389 1027  12292

B  0  7448 0 7448 0  5586
 

 
Y‐Axis  Plastic Stress Distribution Method Nominal Strength Method Design Strength Method

Point  P (K)  M (in‐K) P (K) M (in‐K) P (K)  M (in‐K)

A  5397  0  5036 0 3777  0

C  2788  7448 2690 7448 2018  5586

D  1394  22470 1369 22470 1027  16852

B  0  7448 0 7448 0  5586
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APPENDIX G – FOUNDATION CHECKS 
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FOUNDATION CHECKS 

 



Kimberlee McKitish    House of Sweden
Structural Option    Washington, DC
   
Advisor: Dr. Andres Lepage  Final Report  April 7, 2009

 

 
 

94

FOUNDATION CHECKS 
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FOUNDATION CHECKS 
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APPENDIX H – WATERPROOFING  
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FOUNDATION WALL DETAILS 
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FOUNDATION WALL DETAILS 
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FOUNDATION WALL DETAILS 



Kimberlee McKitish    House of Sweden
Structural Option    Washington, DC
   
Advisor: Dr. Andres Lepage  Final Report  April 7, 2009

 

 
 

100

FOUNDATION WALL DETAILS 
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FOUNDATION WALL DETAILS 
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SLAB DETAILS 
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SLAB DETAILS 
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PLAZA DETAILS 
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PLAZA DETAILS 
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WATERPROOFING CHECKLIST 

1. Hire a building envelop consultant to review the waterproofing details.  On most 
projects, architects normally deal with waterproofing details, but there is no one in the field 
checking the work.  Most waterproofing details in construction documents are just standard 
details that have not been tailored for specific jobs.  A consultant can perform a document 
review of the details and point out problem areas and this service normally only costs around 
$5,000.  This may seem costly, but it can save time and money later in the project when 
waterproofing details either need to be clarified, or are installed incorrectly and need to be 
taken out and reinstalled. 
 

2. Hire a consultant to oversee correct installation of the waterproofing during the 
construction of the building.  This is an expansive endeavor, but it is cheaper than hiring 
the consultant a few years after the final fit-out of the building when leaks start to occur and 
all the waterproofing has to be ripped out and reinstalled. 
 

3. Hire experienced construction firms.  There is an organization called the National 
Organization of Waterproofing and Structural Repair Contractors.  This organization is a 
professional trade association whose members are required to uphold a strict standard of 
practice and cannon of ethics.  These documents can be reviewed on their website 
http://nawsrc.org.  It is also possible to locate members and suppliers in the area of the 
construction project who are required to do the best possible job of waterproofing the 
construction job. 
 

4. Ensure that the waterproofing is continuous around the entire building.  This is one of 
the most important details.  Even a small tear in the waterproofing can allow enough water to 
penetrate to the interior of the building that an identifiable leak can be found.  Ideally, there 
should be no penetrations in the waterproofing, but this is impossible as windows and doors 
are a necessary part of design.  Unnecessary penetrations as part of installation should be 
avoided.  These include nail holes, tears in the waterproofing sheets, or outlet penetrations 
to name a few.  If these occur, a new sheet of waterproofing should be installed, or at the 
very least, they should be repaired with mastic. 
 

5. Create a mock-up of the system and/or perform tests during construction.  It is 
possible to hire testing firms to come in and test curtain walls, brick panels, and other water 
sensitive areas to find trouble areas before the fit-out of the building when they will become 
harder and more costly to repair.  These tests can cost approximately $10,000/day, but they 
will again be cheaper than trying to fix the problem areas later during the lifetime of the 
building when leaks occur. 
 

6. Perform regular building maintenance.  Replacing all the sealant on a building every 5 
years is cheaper than removing all the curtain walls, ripping out the steel that is now 
corroded because of water infiltration, and then replacing all the steel and the curtain walls 
every 10 years. 
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APPENDIX I –ACOUSTICS STUDY 
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ACOUSTICS STUDY 
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ACOUSTICS STUDY 
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APPENDIX J –SUPPLEMENTAL COST INFORMATION 
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STRUCTURAL COST INFORMATION 

 
Co

lu
m
n 
Ta
ke
of
f 

Column  Length (ft)  Cost/ft  Cost 

W14x43  1800.50  $29.90  $53,834.95 

W14x61  715.00  $40.83  $29,193.45 

W14x74  335.90  $47.52  $15,961.97 

W14x82  216.60  $52.25  $11,317.35 

W14x90  260.00  $58.58  $15,230.80 

W14x109  162.50  $71.06  $11,547.25 

W14x120  65.00  $77.76  $5,054.40 

W14x132  65.00  $85.04  $5,527.60 

W14x145  32.50  $112.75  $3,664.38 

Total Cost: $151,332.14 

Adjusted Cost: $112,529.03 
 
 
 

Be
am

 T
ak
eo

ff
 

Beam  Length (ft)  Cost/ft  Cost 

CB12x15  6863.50  $32.77  $224,916.90 

CB15x19  5383.45  $24.57  $132,271.37 

CB18x26  2592.00  $26.00  $67,392.00 

CB27x46  6671.07  $42.23  $281,719.29 

CB27x60  2070.14  $51.03  $105,639.24 

CB27x76  877.00  $65.83  $57,732.91 

CB27x97  379.59  $81.97  $31,114.99 

CB27x119  160.55  $98.35  $15,790.09 

CB36x162  139.50  $125.81  $17,550.50 

CB50x221  50.00  $193.45  $9,672.50 

 Total Cost: $943,799.78 

Adjusted Cost: $701,799.84 
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STRUCTURAL COST INFORMATION 

 
Br
ac
e 
Ta
ke
of
f  Brace  Length (ft)  Cost/ft  Cost 

HSS7.5x0.5  865.30  $75.46  $65,295.54 

HSS10.0x0.625  207.50  $114.30  $23,717.25 

Total Cost: $89,012.79 

Adjusted Cost: $66,189.00 
 
 

St
ee
l D

ec
k 
Ta
ke
of
f 

Floor  Area (ft2)  Cost/ft2  Cost 

Roof  16269  $1.10  $17,895.90 

Penthouse  25914  $1.10  $28,505.40 

Sixth  32427  $1.10  $35,669.70 

Fifth  32427  $1.10  $35,669.70 

Fourth  32427  $1.10  $35,669.70 

Third  28646  $1.10  $31,510.60 

Second  17037  $1.10  $18,740.70 

Total Cost: $185,765.80 

Adjusted Cost: $138,133.54 

 
 

Co
nc
re
te
 T
ak
eo

ff
 

Floor  Area (ft2)  Thickness (ft) Volume (yd3)  Cost/yd3  Cost 

Roof  16269  0.46  276  $85.00  $23,474.56 

Penthouse  25914  0.46  440  $85.00  $37,391.34 

Sixth  32427  0.46  550  $85.00  $46,788.96 

Fifth  32427  0.46  550  $85.00  $46,788.96 

Fourth  32427  0.46  550  $85.00  $46,788.96 

Third  28646  0.46  486  $85.00  $41,333.35 

Second  17037  0.46  289  $85.00  $24,582.71 

 Total Cost:  $267,148.83 
 


