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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 

 

Masonry Standards Joint Committee 

 Building Code Requirements and Specification for Masonry Structures 

o Building Code Requirements for Masonry Structures 

 TMS 402-11 / ACI 530-11 / ASCE 5-11 

o Specification for Masonry Structures 

 TMS 602-11 / ACI 530.1-11 / ASCE 6-11 

 

Concrete Masonry Association of California and Nevada 

 2009 Design of Reinforced Masonry Structures 

 

American Concrete Institute 

 ACI 318-08 – Building Code Requirements for Structural Concrete and Commentary 

 

Precast / Prestressed Concrete Institute 

 PCI MNL 120-04 – PCI Design Handbook, Precast and Prestressed Concrete 6th Edition 

 PCI Manual for the Design of Hollow Core Slabs 2nd Edition 

 

American Institute of Steel Construction 

 Steel Construction Manual 14th Edition 

 

Hakuna Resort Construction Documents 

 Architectural and Structural Sets 
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Gravity Load Calculations 
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Existing Typical Member Spot Checks for Gravity Loads 
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Typical Bay and Pier Analyzed for Gravity Loads 
 

  

Typical Bay 
 

Masonry Pier Analyzed 
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f'm 1500

Em 1350

Es 29000

grade 60 steel

12" mominal thickness

Point 1 Pure Compression (neglecting slenderness)

d (in) Area (in2)
Strain 

(in/in)
Force (k) e (in)

Moment 

(in-k/ft)

Masonry 5.8125 379.2656 0.0005 128.00 0.0000 0.00

Steel Layer 5.8125 1.2400 0.0005 17.98 0.0000 0.00

P1 = 145.98 M1 = 0.00

Point 2 No net tension at outside face of masonry

d (in) Area (in2)
Strain 

(in/in)
Force (k) e (in)

Moment 

(in-k/ft)

Masonry 2.9063 275.7400 0.0005 93.06 2.9063 270.46

Steel Layer 5.8125 1.2400 0.0002 5.99 0.0000 0.00

P2 = 99.06 M2 = 270.46

Point 3 Tension Control

d (in) Area (in2)
Strain 

(in/in)
Force (k) e (in)

Moment 

(in-k/ft)

Masonry 0.9226 87.5335 0.00050 29.54 4.8899 144.46

Steel Layer 5.8125 1.2400 -0.00055 -19.78 0.0000 0.00

P3 = 9.76 M3 = 144.46

Point 4 Steel Controls Section

d (in) Area (in2)
Strain 

(in/in)
Force (k) e (in)

Moment 

(in-k/ft)

Masonry 0.6055 57.4438 0.0005 19.39 5.2070 100.95

Steel Layer 5.8125 1.2400 -0.0011 -39.56 0.0000 0.00

P4 = -20.17 M4 = 100.95

Point 5 Pure Tension

d (in) Area (in2)
Strain 

(in/in)
Force (k) e (in)

Moment 

(in-k/ft)

Masonry 5.8125 379.2656 0.0000 0.00 0.0000 0.00

Steel Layer 5.8125 1.2400 -0.0011 -39.56 0.0000 0.00

P5 = -39.56 M5 = 0.00

Masonry Pier 3 Interaction Diagram

*Note: The compression limit line is not shown due to error which produces very low value of 

compression limit.

** Due to an error, the gravity load in the masonry pier 3 exceeds the interaction 

diagram boundry.
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Alternative Framing System for Gravity Load: 

Alternative 1 – One Way Concrete Slab with Beams and Girders 
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Alternative Framing System for Gravity Load: 

Alternative 2 – Non-composite Steel Framing 
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Alternative Framing System for Gravity Load: 

Alternative 3 – Composite Steel Framing 
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Comparison and Comment 

 

Through this technical assignment, four different framing system was incorporated for a 

same typical bay. With the previous experience with the precast plank manufacturer during last 

summer, that fact that most of upper level in the residential hotel floors were quite conservatively 

designed was taken into account when approaching the alternative framing systems. Because the 

company is a precast concrete manufacturer, production sequences are one of items that requires 

a close look. Designing members most optimally to their strength and capacity and to be used 

most efficiently may be beneficial to save materials or others. But the amount of material being 

saved while making different size members for an efficient design may not be that beneficial 

considering the difficulties and labor that needs to be spent for the extra work to manufacture 

different member sizes. 

Because of this, the alternate systems may have come out to be more noticeably efficient 

than the original. The one way concrete slab was able to be reduced down to 6 inches from total 

of 13 inches of plank with composite topping. Although both non-composite and composite steel 

framing systems have higher floor depth due to member size but steel can make the whole 

structure lighter and more flexible than concrete. 

Each system has its own benefits and disadvantages compared to others. It is the 

engineers who need to make the right call to make a most reasonable and yet intricate and long 

lasting structure.  
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