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Executive summary 

 

Hakuna Resort is a jungle/safari theme hotel that includes a 217,703 square feet indoor water 

park as well as outdoor pool. The other side of the resort is convention centers which provides 

multiple meeting spaces. Divided into three distinctive spaces, the hotel is in between the indoor 

water park and convention space. These spaces are connected with expansion joints, therefore, 

can be looked at as three separate buildings. 

 

The hotel building has total of eight stories above ground with total height of 101’-5” to the top 

of roof excluding the basement. With each floor having approximately 45,000 SF, the hotel 

portion of the resort has 395,938 SF by itself. The scope of this thesis project is limited to the 

hotel portion of the site; however, future assignment may incorporate an impactful design of 

hotel to improve cohesiveness of adjacent buildlings. 

 

The foundation is consisted of cast in place concrete with footings and piers while north-west 

portion of building is partially unexcavated. The excavated portion of basement space is divided 

into usable rooms by concrete and masonry walls. 

 

The typical elevated floor is 10” precast prestressed hollow core planks. At the excavated 

basement floor and first level floor above unexcavated foundation, a unique condition exists such 

that slab on grade concrete is used. The precast planks are supported by loadbearing masonry 

walls throughout the structure. However, in service areas like sauna, message and treatment on 

second floor, steel framing system is used to take advantage of opened frame system compared 

to solid shear wall that may block the view or pedestrian flow. 

 

The nature of repetitive and typical hotel room floor layout allows the structural system to be 

simple and typical as well. The need of privacy also enabled the usage of masonry shear walls in 

between almost every room. Like mentioned earlier, these shear walls are supporting precast 

planks, therefore resisting gravity load. 

 

In conclusion, while dominant structural system is masonry shear walls with precast planks, 

there are also structural wide flange steel framing in appropriate spaces, as well as reinforced 

concrete walls in lower levels. This usage of multiple structural systems will be analyzed 

throughout this report. 
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Building Site Information 
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Abstract 
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Documents Used to Create This Report 

 

International Code Council 

 IBC 2009 – International Building Code 2009 

American Society of Civil Engineers 

 ASCE 7-05 – Minimum Design Loads for buildings and Other Structures 

Hakuna Resort Construction Documents 

 Architectural and Structural Sets 
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Gravity Load Calculations 
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Kzt 1

Kd 0.85

V 90

I 1

Gf, NS 0.843

Gf, EW 1.066

Floor Number
Height above

ground
Zg α kz qz qh

2 16.417 900 9.5 0.87 15.25 22.18

3 31.917 900 9.5 1.00 17.54 22.18

4 42.75 900 9.5 1.06 18.65 22.18

5 53.583 900 9.5 1.11 19.56 22.18

6 64.417 900 9.5 1.15 20.33 22.18

7 75.25 900 9.5 1.19 21.01 22.18

8 86.083 900 9.5 1.23 21.61 22.18

Roof 97.333 900 9.5 1.26 22.18 22.18

Wind Load Calculation
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Floor Number
Height

above ground

Story

Height (ft)
qz qh

Windward

 (psf)

Leeward

(psf)

Tributary

Height (ft)

Tributary

Area (ft
2
)

Force (k)
Story Shear 

(k)

Overturning

Moment (ft-k)

Ground 0 0 15.25 22.18 10.28 -9.35 8.2085 4834.81 94.91 1260.69 0.00

2 16.417 16.417 15.25 22.18 10.28 -9.35 15.9585 9399.56 184.54 1165.78 3029.56

3 31.917 15.5 17.54 22.18 11.83 -9.35 13.1665 7755.07 164.23 981.25 5241.69

4 42.75 10.833 18.65 22.18 12.58 -9.35 10.833 6380.64 139.90 817.02 5980.68

5 53.583 10.833 19.56 22.18 13.19 -9.35 10.8335 6380.93 143.82 677.12 7706.39

6 64.417 10.834 20.33 22.18 13.71 -9.35 10.8335 6380.93 147.14 533.30 9478.00

7 75.25 10.833 21.01 22.18 14.17 -9.35 10.833 6380.64 150.05 386.16 11291.59

8 86.083 10.833 21.61 22.18 14.57 -9.35 11.0415 6503.44 155.57 236.11 13392.27

Roof 97.333 11.25 22.18 22.18 14.96 -9.35 5.625 3313.13 80.53 80.53 7838.45

Base Shear 1261 kips
Total Overturning

 Moment 63959 ft-k

Floor Number
Height

above ground

Story

Height (ft)
qz qh

Windward

 (psf)

Leeward

(psf)

Tributary

Height (ft)

Tributary

Area (ft2)
Force (k)

Story Shear 

(k)

Overturning

Moment (ft-k)

Ground 0 0 15.25 22.18 13.01 -3.74 8.2085 615.64 10.31 144.01 0.00

2 16.417 16.417 15.25 22.18 13.01 -3.74 15.9585 1196.89 20.04 133.70 329.03

3 31.917 15.5 17.54 22.18 14.96 -3.74 13.1665 987.49 18.46 113.65 589.32

4 42.75 10.833 18.65 22.18 15.90 -3.74 10.833 812.48 15.96 95.19 682.33

5 53.583 10.833 19.56 22.18 16.68 -3.74 10.8335 812.51 16.59 79.23 889.06

6 64.417 10.834 20.33 22.18 17.34 -3.74 10.8335 812.51 17.13 62.64 1103.18

7 75.25 10.833 21.01 22.18 17.92 -3.74 10.833 812.48 17.60 45.51 1324.10

8 86.083 10.833 21.61 22.18 18.43 -3.74 11.0415 828.11 18.36 27.92 1580.35

Roof 97.333 11.25 22.18 22.18 18.92 -3.74 5.625 421.88 9.56 9.56 930.25

Base Shear 144.01

Total Overturning

 Moment 7428 ft-k

Wall Pressure East - West Direction

Wall Pressure North - South Direction
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Seismic Load Calculations 
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Roof Wind Uplift North - South Direction

Location on Roof Cp G qh
Pressure

(psf) h = 197.25

0 to 98.63 ft -0.875 0.843 22.18 -16.36 L = 75

h/L = 2.63 >1.0

Roof Wind Uplift East - West Direction

Location on Roof Cp G qh
Pressure

(psf) h = 197.25

0 to 98.63 ft -0.9 1.066 22.18 -21.28 L = 589

98.63 to 197.25 ft -0.9 1.066 22.18 -21.28 h/L = 0.335 <0.5

197.25 to 394.5 ft -0.5 1.066 22.18 -11.82

394.5 to 589 ft -0.3 1.066 22.18 -7.09

Roof Wind Uplift
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Floor

Number

Height

above 

ground

Story

Height (ft)
Dead Load

Partition

Load

Total 

Weight

(psf)

Floor Area

(ft
2
)

Weight

(k)

2 16.417 16.417 182.5 15 197.5 46001 9085

3 31.917 15.5 182.5 15 197.5 45694 9025

4 42.75 10.833 182.5 15 197.5 44807 8849

5 53.583 10.833 182.5 15 197.5 44807 8849

6 64.417 10.834 182.5 15 197.5 44807 8849

7 75.25 10.833 182.5 15 197.5 44807 8849

8 86.083 10.833 182.5 15 197.5 44807 8849

Roof 97.333 11.25 155 0 155 45163 7000

Total Weight = 69357

k= 1.277

Vb = 2198.6

Floor

Number

Height

above 

ground

Story

Height (ft)
W (k) Whk Cvx

Story Forces

(k)

2 16.417 16.417 9085 323791 0.026 56.39

3 31.917 15.5 9025 751731 0.060 130.92

4 42.75 10.833 8849 1070578 0.085 186.44

5 53.583 10.833 8849 1428501 0.113 248.78

6 64.417 10.834 8849 1807202 0.143 314.73

7 75.25 10.833 8849 2204001 0.175 383.83

8 86.083 10.833 8849 2616993 0.207 455.76

Roof 97.333 11.25 7000 2421713 0.192 421.75

Base Shear: 2198.60

Seismic Load Calculation

Story Forces (North - South)
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