Letter of Transmittal

Date: September 26, 2014

To:  Prof. Heather Sustersic
had132@engr.psu.edu

From: Young Jeon
ybj5001@psu.edu

Enclosed: AE 481W — Senior Thesis Structural Technical Report 2

Dear Prof. Sustersic,

The following report was prepared to be submitted for Technical Report 2 for AE 481W. This
report contains a detailed structural analysis and calculation of dead and live gravity loads, wind
loads and seismic loads of Hakuna Resort at Swiftwater, Pennsylvania. It is created using a
combination of hand written calculations and excel spreadsheets. Wind and seismic load
calculations concludes their sections with loading diagrams.

Thank you very much for taking your time to review this report. | look forward to discussing it
with you in the future.

Sincerely,

Young Jeon
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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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Abstract

Hakuna Resort

Swiftwater, Pennsylvania

Project Team General Building Data

‘Owner: LMN Development, LLC Construction Dates: March 2014 - Summer of 2015
Architect: Architectural Design Consultant Building Cost: (Information Requested)

eneral Contractor: Kraemer Brothers, LLC Delivery Method: Design Bid Build
- Harwood Engineering Consulants, LTD ~ Size: 395.938 SF

Architecture

The facade of hotel building has color
tone of brown, red, and grey to give
earth-like feeling. At the corners of
building, architectural finish will be
done to resemble ancient stone. Also
little more distinctive color finishes will
be used at the top of hotel facade to
‘ ribal character to the building.
rior designs are also jungle

Aost of the furniture in hotel
surface finishes.
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Documents Used to Create This Report

International Code Council

e [IBC 2009 - International Building Code 2009
American Society of Civil Engineers

e ASCE 7-05 — Minimum Design Loads for buildings and Other Structures
Hakuna Resort Construction Documents

e Architectural and Structural Sets



Technical Report 2 Hakuna Resort Young Jeon

Gravity Load Calculations
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Wind Load Calculations
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Wind Load Calculation

Hakuna Resort

Young Jeon

K, 1
Ky 0.85
\ 90
I 1
G ns 0.843
Gt rw 1.066
Floor Number Height above k, d, dn
ground
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
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Wall Pressure North - South Direction
Floor Number Height ?tory o o Windward | Leeward Tri.butary Tributarzy Force (k) Story Shear | Overturning

above ground | Height (ft) (psf) (psf) Height (ft) | Area (ft°) (k) Moment (ft-k)

Ground 0 0l 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
Wall Pressure East - West Direction
Floor Number Height ?tory o . Windward | Leeward Tri.butary Tributarzy Force (k) Story Shear | Overturning

above ground | Height (ft) (psf) (psf) Height (ft) | Area (ft°) (k) 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
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Seismic Load Calculations
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Ceicmic Leaad  Calculation

| Maﬂpetf Accelecation  Pavameters
$el-E-10 22
S\ = 0,059
Ste  Class = ¢
Site 5001@6'0‘9'"'5 angd 4djwrf&¢/ MCE 5P¢6fml Rﬂfw’!sc
| Accelecation  Prorameteors
Far 12 (Tabie 114 -1, 1. 4-2)
| F, o= 17
Sms = FaSg = har(o22) = 0, 2652
— S, = RS, = 17(o0.051) = v 1003
| Des iyp Spﬂfml Acelgption  [Paameters
Sos ’% Sus = 3(0.652)~ 01763
S =3 Smi T (o ws) < 0. 0687
lmpod’ame F;c&f, I = /0
Occupansy lateqory, = 1
Seisowe  Desyn Category -
Sos = OU7%9 , I =  Spc: B
o So1 =0.06612 0.067 T =» sPc: B
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Ezdu;valmr Locters) = Fowe Procedure.

Aq Ofdinary (el\n‘fa,r&ed maSoﬂfy 51124( M([&
E1ELs (Table 12 )t-1)

Te= Ceh” ( Sectoa 124, 2.)

Ce= 00y
X = 0.7%
h,.= 197.7¢5 f+.

0,75
To= 002 (1a775) = [os4g s

(F_iy. 23 = /5-)

Co = Ss 042
Rkt &

5

= Ooopey (st R ;;)

Cs = = 0037 0.0l v
Mmoo >
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Buildi 0y Mjh’fi

Tota | buﬁ’dfnj ‘IC/UW anrta = 3507 843 "‘/ﬂc/mo/ind bu_;mn‘f")

w{éa‘ Hoor ba), dood load = Mb.{p.sf

-

W = 66{ 3),7 ¥ +* PIas& See Qﬁ'MM .SPI\(/\.C/M defm‘?ed

Calewlectipn
Bose Shear , V (E&. 2.8-1)

V=W s (0.037)(49357) - 219 9.6 €

0.6 k=)
l.055 s b=/ 27y
2‘§S k:z
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Roof Wind Uplift

Roof Wind Uplift North - South Direction

_ h= 197.25

0to 98.63 ft -0.875 0.843 22.18 -16.36 = 75
h/L = 2.63 >1.0

Roof Wind Uplift East - West Direction

_ h=  197.25

0to098.63 ft -0.9 1.066 22.18  -21.28 L= 589
98.63 to 197.25 ft -0.9 1.066 2218  -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
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Technical Report 2 Hakuna Resort Young Jeon
Seismic Load Calculation
Floor Height Story Partition To_t al Floor Area Weight
Number | 2% |Height (ft)| P29 1039 | oaa | WeiENE () (k)
ground (psf)
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
V, = 2198.6
Story Forces (North - South)
Floor Height Story Story Forces
Number above Height (ft) W (k) Wh' Con (k)
ground
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
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Seismic | oad g Piagram

k.
21,75 -

Il.Ls‘
45536 ey *
10.8%3'
333.33k e T
lh.3¥3'
343" —> ‘Jf
’ [0.43%3'
UV L7 ‘L
10.1733'
— 186 . 44" ——am L
10333
130.92% — ﬂ*
15,6
<63 —> ‘]i"
16,417
i
v; = 219 6’.5 =

Young Jeon
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