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Pre-Cast Concrete Double-Tee Design

9 _ Concrete:
1 3-8%" 147_':1 fli% 38" 1 f,c = 6000 psi
T — : B w, = 150 pcf
5 ’Ecl ' Strand: '2" dia. low relaxation, 270ksi
NI special, A = 0.167 in?
Lo

kel 15DT34

Live load capacity in pounds per square foot (psf)

Strand . DESIGN SPAN (FT) Section Properties
Pattern © |30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 &0 A = 1185in2
88-5 18.65 184 168 154 141 129 117 107 98 89 81 74 67 61 55 49 44 38 35 31 27 23 | = 109,621 in*
128-5 19.82 257 238 221 205 190 177 165 153 143 133 123 115 107 99 92 86 79 74 Yb = 25.65in
Yy = 8.35in
168-5 19.96 242 227 213 200 187 176 165 155 146 137 129 121
Sy = 4274 in?
208-5 19.70 207 195 184 174 165 S = 13128 in?
248-5 19.23 wt = 1234 plf
82 psf
VIS = 245in
Strand DESIGN SPAN (FT)
Pattern Ee 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
88-5 18.65

128-5 19.82 68 63 58 53 49 45 41 37 34 30 27 24 2

168-S 19.96 114 107 100 94 88 83 77 72 686 63 59 55 51 47 44 41 37 34 31 28
208-5 19.70 156 147 139 132 124 118 111 105 99 94 88 83 79 74 70 66 62 58 54 51
248-5 19.23 128 122 116 110 104 99 94 89 84 80 76 71

HIGH CONCRETE
STRUCTURES, INC.

A Division of High Industriss, Inc.
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Pre-Cast Concrete Inverted Tee Beam Design as Girder

20"
Strand Pattern Designation + Concrete: INVERTED
. f'. = 7500 psi
No. of Stands (10) " c
e Z:r Strand: '/2" dia. low relaxation, TEE BEAMS
108 - § =S = Straight 3 270ksi, special, A = 0.167 in’
Diameter of Strand in 16ths i L8,

A

12"

Nominal

34"

Loads shown are in addition to a dead load

of 5000 plf for tee weight. (5000 plf is equiv-
alent to 2-60'-0" bays of 34" deep tees) 24IT36

Live load capacity in pounds per lineal foot (plf) Normal Weight
Section Properties
Strand DESIGN SPAN (Ft.) A = 1041 in2
Pattern e I = 114,588 in*
22 24 26 28 1 30 | 32 34 36 38 40 42 44 | 46 48  s0 | Vb - 15.7 in.
Yy = 1993in.
148-S [11.75| 7799 | 5752| 4160| 2896 1876 1042 7y = 7200 in ?
- n3
188-S [11.96 6717 51011 3797i 2730 1846 1105 4Lo= 750 n.
wt = 1084 pIf
228-S |11.88 71521 55841 4301 32372346 1596 948 Vis = 6.91in.
268-3 |11.72 72921 5802; 4567 3533 | 2657 | 1909 | 1266 | 708
308-S |11.62 7259 5858 4684 | 3690 | 2842 | 2112 | 1480 | 928
348-S5 |11.54 7108 | 5799 | 4692 | 3746 | 2932 | 2227 | 1544 | 922
388-35 |11.38 6837 5554 4442 3466 2617 ; 1876 | 1226, 653
428-5 |11.18 8986 | 5672 | 4550 | 3584 | 2747 i 1998 | 1339 | 756

Pre-Cast Concrete L-Beam Design as Edge Girder

12"
These are standard load tables for uni- — Concrete:
formly loaded simple spans. These .= 7500 psi L BEAMS
tables are for guidance only. Individual 24" c e .
designs may be furnished for unusual 302f_ STLW‘I- /2 d.'a- low r’elaxat\.or;,
loading conditions, changes in cross- 270ksi, special, A = 0.167 in
section, low camber requirements, etc. + g
A
12"
Nominal
v
1-8" Normally Use 23.5" Wide Stem

Loads shown are in addition to a dead load

of 2500 plf for tee weight. (2500 plf is equiv-
alent to A-60'-0" bay of 34" deep tees) 1 2LB36

Live load capacity in pounds per lineal foot (plf) Normal Weight
Section Properties
Strand DESIGN SPAN (Ft.) A - 504 in 2
Pattern e I = 56406in?*
20 22 24 26 28 30 32 34 36 38 Yo = 16.28n.
Y, = 1971in
78-S 12.76 5989 i 4514 3392 2519 1826 1268 810 431 7y = 3465 in *
7z = 2862 in*
98-S 12.32 7996 @ 6173 4787 ¢ 3708 2852 ¢ 2161 1596 1127 734 402 _
wt = 525 plf
118-S 12.03 7731 6096 : 4824 3814 . 3000 @ 2333 1781 1318 926 VIS = 467 in.
138-S 11.84 7316 | 5864 4712 3782 . 3021 2391 1862 ; 1415
168-5 11.39 6878 5585 4542 . 36688 2980 2387 ; 1885
188-5 11.09 6706 5436 1 4412 0 3574 2879 2297 : 1804
218-5 10.76 6511 5268 | 4266 | 3445 2765 2195 © 1713
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Joint Coordinates and Temperatyres

Pre-Cast Concrete Column Design, Center Span Loading

Label X [ft] Y [ft] Z [ft] Temp [F) Detach From Diap...
1 N1 0 0 0 0
2 N2 14.33 0 0 0
3 N3 17.33 0 0 0
4 N4 31.66 0 0 0
5 N5 34.66 0 0 0
6 N6 49 0 0 0
7 N7 52 0 0 0
8 N8 66.33 0 0 0
9 N9 69.33 0 0 0
10 N10 76 0 0 0
11 N11 79 0 0 0
Joint Loads and Enforced Displacements (BLC 1 :)
Joint Label LDM Direction Magnitude[K.k-ft in.rad K"s"2/ft]
1 N10 L X -88.2
2 N8 L X -469.4
3 N6 L X -469.4
4 N4 L X -469.4
5 N2 L X -469.4
6 N10 L Mz 132.3
7 N2 L Mz 704
8 N4 L Mz 704
9 N6 L Mz 704
10 N8 L Mz 704
Joint Reactions (By Combination)
LC Joint Label X [K] Y [K] Z K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N1 1965.8 38.414 NC 0 0 200.698
2 1 N3 0 3.066 0 0 0 0
3 1 N5 0 -2.102 0 0 0 0
4 1 N7 0 5.265 0 0 0 0
5 1 N9 0 -12.796 0 0 0 0
6 1 N11 0 -31.847 0] 0 0 0
7 1 Totals: 1965.8 0 0
8 1 COG (ft): NC NC NC
Member Section Forces (By Combination)
LC Member Label Sec Axiallk] y Shear[k] z Shearlk] Torquelk-ft] y-y Moment[k-.. z-z Moment]k-...
1 1 M1 1 1965.8 38.414 0 0 0 200.698
2 2 1496.4 41.48 0 0 0 138.6
3 3 1027 39.378 0 0 0 33.546
4 4 557.6 44.643 0 0 0 -78.336
5 5 0 31.847 0 0 0 0
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Pre-Cast Concrete Column Design, Center Span Loading

General Information:

File Name: P:\Final Report\Precast Alternate Design\Typical Column €18.col
Project: Boyds Bear Country

Column: Typical Roof Engineer: Lew

Code: ACI 318-02 Units: English

Run Option: Design Slenderness: Not considered
Run Axis: X-axis Column Type: Structural

Material Properties:

f'ec = 8 ksi fy = 60 ksi
Ec = 5098.24 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.65

Section:
Rectangular: Width = 24 in Depth = 24 in
Gross section area, Ag = 576 in”"2
Iz = 27648 in"4 Iy = 27648 in"™4
¥o = 0 in Yo = 0 in

Rebar Database: ASTM A6LS

Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
¥ 3 0.38 0.11 # 4 0.50 0.20 ¥ 5 0.863 0.31
¥ € 0.75 0.44 £ 7 0.88 0.60 ¥ 8 1.00 0.7¢%
¥ 9 1.13 1.00 # 10 1.27 1.27 ¥ 11 1.41 1.56
¥ 14 1.69 2,25 # 18 2.26 4,00

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: All Sides Egual (Cover to longitudinal reinforcement)
Total steel area, Rz = 6.24 in™2 at 1.08%

4 #11 Cover = 1.5 in

Factored Loads and Moments with Corresponding Capacities: (see user's manual for notation)

Pu Mux fMnx
No kip k-ft k-ft £Mn/Mu
1 1%¢5.82 200.7 578.6 2,883
2 1496.4 138.6 728.5 5.25
3 1027.0 33.5 767.7 22,916
4 557.6 78.3 740.2 9.45

*H* Program completed as requested! **+F
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Pre-Cast Concrete Column Design, Center Span Loading

24 x 24 in

Code: ACI 318-02

Units: English

Run axis: About X-axis

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 03/13/07

Time: 16:12:29

P (kip)

3000 -

(Pmax)

fs=0

fs=0.5fy

(Pmin)

-500 -

pcaColumn v3.64. Licensed to: Penn State University. License ID: 52411-1010265-4-22545-2B5EC

File: P:\Final Report\Precast Alternate Design\Concrete Column - Center Span.col

Project: Boyds Bear Country
Column: Typical Roof

f'c = 8 ksi

Ec = 5098 ksi

fc = 6.8 ksi

e_u=0.003in/in

Betal = 0.65

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 6.8 ksi

Engineer: Lew

Ag =576 in"2
As =6.24 in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 18.18 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

4 #11 bars
Rho =1.08%
Ix = 27648 in*4
ly = 27648 in"4

Clear cover = 1.50 in
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Pre-Cast Concrete Column Design, Center Span Edge Loading

Joint Coordinates anhd Temperatures

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diap...
1 N1 0 0 0 0
2 N2 14.33 0 0 0 |
3 N3 17.33 0 0 0
4 N4 31,66 0 0 0 |
5 N5 34.66 0 0 0
6 N6 49 0 0 0 |
7 N7 52 0 0 0
8 N8 66.33 0 0 0 |
9 N9 69.33 0 0 0
10 N10 76 0 0 0 |
11 N11 79 0 0 0
Joint Loads and Enforced Displacemenis (BLC 1)
Joint Label LDM Direction Magnitude[k.k-ft in.rad K"s"2/ft]
1 N10 L X -50.4
2 N8 L X -268.2
3 N6 L X -268.2
4 N4 L X -268.2
5 N2 L X -268.2
6 N10 L Mz 75.6
7 N2 L Mz 402.3
8 N4 L Mz 402.3
9 N6 L Mz 402.3
10 N8 L Mz 402.3
Joint Reactions (By Combination)
LC Joint Label X [K] Y [K] Z [k MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N1 1123.2 21.952 NC 0 0 114.688
2 1 N3 0 1.752 0 0 0 0
3 1 N5 0 -1.201 0 0 0 0
4 1 N7 0 3.009 0 0 0 0
5 1 N9 0 -7.312 0 0 0 0
6 1 N11 0 -18.199 0 0 0 0
7 1 Totals: 1123.2 0 0
8 1 COG (ft): NC NC NC
Member Section Forces (By Combination)
LC Member Label Sec Axial[k] y Shearlk] 2 Shearlk] Torquelk-ft] y-y Moment[k-..2-2 Moment[k-...
1 1 M1 1 1123.2 21.952 0 0 0 114.688
2 2 855 23.704 0 0 0 79.203
3 3 586.8 22.502 0 0 0 19.17
4 4 318.6 25.511 0 0 0 -44.765
5 5 0 18.199 0 0 0 0
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Pre-Cast Concrete Column Design, Center Span Edge Loading

General Informaticn:

File Name:

Project: Boyds Bear Country
Column: Typical Roof

Code: ACI 318-02

Run Option: Design

Run Axis: X-axis

Engineer: Lew
Units: English
Slenderness: Not
Column Type:

considered

Structural

Size Diam (in)
¥ 5 0.63
¥ 8 1.00
¥ 11 1.41

#4 with larger bars.

Material Properties:
f'c = 6 ksi fy 60 i
Ec = 4415.21 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.75
Section:
Rectangular: Width = 18 in Depth = 18 in
Gross section area, Ag 324 in”2
Iz = 8748 in"4 Iy = 8748 in"4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A6&lS
Size Diam (in) Area (in"2) Size Diam (in) Area (in"2)
# 3 0.38 0.11 4 0.50 0.20
# 6 0.75 0.44 7 0.88 0.60
# 9 1.13 1.00 10 1.27 1.27
# 14 1.89 2.25 18 2.26 4.00
Confinement: Tied; #3 ties with #10 bars,
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65
Layout: Rectangular
Pattern: All Sides Egual (Cover to longitudinal reinforcement)
Total steel area, As 10.16 in"2 at 3.14%
8 #10 Cover = 1.5 in

Factored Loads

and Moments with Corresponding Capacities:

N S N
n
w Ul
oy U
oo O D

e

Program completed as requested!

fMnx

k-ft £Mn /Mu
175.0 1.526
270.8 3.419
327.8 17.099
403.,9 9.015
o

(see user's

Area

manual for notation)

P:\Final Report\Precast Alternate Design\Concrete Columns‘\Concrete Column - Center
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Pre-Cast Concrete Column Design, Center Span

Edge Loading

18 x 18 in

Code: ACI 318-02

Units: English

Run axis: About X-axis

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 03/13/07

Time: 16:30:10

P (kip)

1600 +—

(Pmax)

-600 —

(Pmin)

pcaColumn v3.64. Licensed to: Penn State University. License ID:

52411-1010265-4-22545-2B5EC

File: P:\Final Report\Precast Alternate Design\Concrete Columns\Concrete Column - Center Span Edge.col

Project: Boyds Bear Country
Column: Typical Roof

fc = 6 ksi

Ec = 4415 ksi

fc =5.1ksi

e_u=0.003in/in

Betal =0.75

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 5.1 ksi

Engineer: Lew

Ag =324 in"2
As =10.16 in*2
Xo =0.00in
Yo =0.00in

Clear spacing = 5.60 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

8 #10 bars

Rho =3.14%
Ix = 8748 in"4
ly = 8748 in*4

Clear cover = 1.50 in
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Pre-Cast Concrete Column Design, Mechanical Loading

Joint Coordinates and Temperatures

Label X [ft] Y [ft] Z [it] Temp [F] Detach From Diap...
1 N1 0 0 0 0
2 N2 14.33 0 0 0 |
3 N3 17.33 0 0 0
4 N4 31.66 0 0 0 |
5 N5 34.66 0 0 0
6 N6 49 0 0 0 |
7 N7 52 0 0 0
8 N8 66.33 0 0 0 |
9 N9 69.33 0 0 0
10 N10 76 0 0 0 |
11 N11 79 0 0 0
Joint Loads and Enforced Displacements (BLC 1)
Joint Label L.D.M Direction Magnitude[k k-t in.rad k*s*2/ft]
1 N10 L X -75.6
2 N8 L X -429.3
3 N6 L X -429.3
4 N4 L X -429.3
5 N2 L X -429.3
6 N10 L Mz 113.4
7 N2 L Mz 644
8 N4 L Mz 644
g N6 L Mz 644
10 N8 L Mz 644
Joint Reactions (By Combination)
LC Joint Label X [K] Y [K] Z 1K MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N1 1792.8 35.138 NC 0 0 183.582
2 1 N3 0 2.812 0 0 0 0
3 1 N5 0 -1.95 0 0 0 0
4 1 N7 0 4.915 0 0 0 0
5 1 N9 0 -12.681 0 0 0 0
6 1 N11 0 -28.235 0 0 0 0
7 1 Totals: 1792.8 0 0
8 1 COG (ft): NC NC NC
Member Section Forces (By Combination)
LC Member Label Sec Axial[k] y Shear[k] z Shearlk] Torquelk-f]  y-y Moment[k-..z-z Moment[k-...
1 1 M1 1 1792.8 35.138 0 0 0 183.582
2 2 1363.5 37.95 0 0 0 126.795
3 3 934.2 36.001 0 0 0 30.711
4 4 504.9 40.916 0 0 0 -71.938
5 5 0 28.235 0 0 0 0
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Pre-Cast Concrete Column Design, Mechanical Loading

General Information:

File Name: P:\Final Report\Precast Alternate Design\Concrete Columns\Concrete Column - ¥

Project: Boyds Bear Country

Column: Typical Roof Engineer: Lew

Code: ACI 318-02 Units: English

Run Option: Design Slenderness: Not considered

Run Axis: X-axis Column Type: Structural
Material Properties:

f'ec = 6 ksi fy = 60 ksi

Ec = 4415.21 ksi Es = 29000 ksi

Ultimate strain = 0.003 in/in

Betal = 0.75
Section:

Rectangular: Width = 24 in Depth = 24 in

Gross section area, Rg = 57& in"2

Ix = 27648 in"4 Iy = 27648 in"4

Xo = 0 in Yo = 0 in

Reinforcement:

Rebar Database: ASTM A615

Size Diam (in) Area (in”"2) Size Diam (in) Area (in"2) Size Diam (in) Area (in™2)
# 3 0.38 0.11 4 0.50 0.20 # 5 0.63 0.31
¥ € 0.75 0.44 £ 7 0.88 0.60 # 8 1.00 0.79
¥ 9 1.13 1.00 ¥ 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.

phi(a) = 0.8, ©phi(b) = 0.9, phi(e) = 0.65

Layout: Rectangular

Pattern: All Sides Egual (Cover to longitudinal reinforcemsnt)

Total steel area, Rs = 10.1l6 in"2 at 1.76%

8 #10 Cover = 1.5 in

Factored Loads and Moments with Corresponding Capacities:

Pu Mux
No kip k-ft
1 17¢62.8 183.¢6
2 1363.5 126.8
3 934.2 30.7
4 504.9 71.9
* A A

Program completed as requested!

fMnx

k-ft £Mn/Mu
391.4 2.132
574.1 4,528
672.3 21.901
206.1 11.211
EE

(see user's

manual for notation)
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Pre-Cast Concrete Column Design, Mechanical Loading

24 x 24 in

Code: ACI 318-02

Units: English

Run axis: About X-axis

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 03/13/07

Time: 16:21:00

P (kip)
2500 +

(Pmax)

fs=0.5fy

t

-1000 —

(Pmin)

pcaColumn v3.64. Licensed to: Penn State University. License ID: 52411-1010265-4-22545-2B5EC

File: P:\Final Report\Precast Alternate Design\Concrete Columns\Concrete Column - Mechanical Span.col

Project: Boyds Bear Country
Column: Typical Roof

fic = 6 ksi

Ec = 4415 ksi

fe = 5.1 ksi

e_u=0.003 infin

Betal =0.75

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fe =5.1 ksi

Engineer: Lew

Ag = 576 in"2
As =10.16in"2
Xo =0.00in
Yo =0.00in

Clear spacing = 8.60 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

8 #10 bars
Rho =1.76%
Ix = 27648 in*4
ly = 27648 in"4

Clear cover = 1.50 in
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Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Joint Coordinates and Temperatures

Pre-Cast Concrete Column Design, Mechanical Edge Loading

Label X [ft] Y [ft] [ft] Temp [F] Detach From Diap...
1 N1 0 0 0 0
2 N2 14.33 0 0 0
3 N3 17.33 0 0 0
4 N4 31.66 0 0 0
5 N5 34.66 0 0 0
6 N6 49 0 0 0
7 N7 52 0 0 0
8 N8 66.33 0 0 0
9 NG 69.33 0 0 0
10 N10 76 0 0 0
11 N11 79 0 0 0
Joint Loads and Enforced Displacements (BLC 1:)
Joint Label L.D.M Direction Magnitude[k.k-ft in.rad k*s"2/ft]
1 N10 L X -37.8
2 N8 L X -214.7
3 N6 L X -214.7
4 N4 L X -214.7
5 N2 L X -214.7
6 N10 L Mz 56.7
7 N2 L Mz 322
8 N4 L Mz 322
9 N6 L Mz 322
10 N8 L Mz 322
Joint Reactions (By Combination)
LC Joint Label X [K] Y [K] Z[K MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N1 896.6 17.569 NC 0 0 91.791
2 1 N3 0 1.406 0 0 0 0
3 1 N5 0 -.975 0 0 0 0
4 1 N7 0 2.457 0 0 0 0
5 1 N9 0 -6.34 0 0 0 0
6 1 N11 0 -14.118 0 0 0 0
7 1 Totals: 896.6 0 0
8 1 COG (ft): NC NC NC
Member Section Forces (By Combination)
LC Member Label Sec Axijallk] y Shearlk] Z Shearfk] Torquelk-ff] y-y Moment[k-..z-z Moment]k-...
1 1 M1 1 896.6 17.569 0 0 0 91.791
2 2 681.9 18.975 0 0 0 63.398
3 3 467.2 18 0 0 0 15.356
4 4 2525 20.458 0 0 0 -35.969
5 5 0 14.118 0 0 0 0
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Pre-Cast Concrete Column Design, Mechanical Edge Loading

General Information:

File Name:

Project: Boyds Bear Country
Column: Typical Roof Engineer: Lew
Code: ACI 318-02 Unitz: English
Run Option: Design Slenderness: Not considered
Run Axis: X-axis Column Type: Structural
Material Properties:
f'e = 6 ksi fy 60 ksi
Ec = 4415.21 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Betal = 0.75
Section:
Rectangular: Width = 18 in Depth = 18 in
Grozs section area, Rg = 324 in"Z2
Ix = 8748 in"4 Iy = 8748 in"4
Xo = 0 in Yo = 0 in
Reinforcement:
Rebar Database: ASTM A6L5
Size Diam (in) Area (in”"2) Size Diam (in) Rrea (in"2) Size Diam (in) Area
¥ 3 0.38 0.11 # 4 0.50 0.20 # 5 0.83
# 6 0.75 0.44 & 7 0.88 0.60 # 8 1.00
¥ 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41
# 14 1.69 2.25 # 18 2.26 4.00
Confinement: Tied; #3 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Rectangular

Pattern: All Sides Egual
Total steel area, Az = 4.00 in"2
4 #9 Cover = 1.5 in

Factored Loads and Moments with Corresponding Capacities:

(Cover to longitudinal reinforcemsnt)

at 1.23%

(see user's

Fu Mux fMnx
No kip k-ft k-ft fMn /Mu
1 896.6 51.8 182.1 1.98
2 6681.9 63.4 246.1 3.882
3 467.2 15.4 274.¢ 17.83
4 252.5 36.0 279.0 7.751
s e e o

Program completed as requested!

“Z)

(in"2

P:\Final Report\Precast ARlternate Design‘\Concrete Columns\Concrete Column -

manual for nctation)
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Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Pre-Cast Concrete Column Design, Mechanical Edge Loading

18 x 18 in

Code: ACI 318-02

Units: English

Run axis: About X-axis

Run option: Design
Slenderness: Not considered
Column type: Structural
Bars: ASTM A615

Date: 03/13/07

Time: 16:35:31

P (kip)

1400 -

(Pmax)

fs=0.5fy

fs=0.5fy

-400 -

(Pmin)

Mx (k-ft)

pcaColumn v3.64. Licensed to: Penn State University. License ID: 52411-1010265-4-22545-2B5EC

File: P:\Final Report\Precast Alternate Design\Concrete Columns\Concrete Column - Mechanical Span Edge.col

Project: Boyds Bear Country
Column: Typical Roof

fic = 6 ksi

Ec = 4415 ksi

fc = 5.1 ksi

e_u=0.003in/in

Betal =0.75

Confinement: Tied

fy =60 ksi
Es = 29000 ksi
fc = 5.1 ksi

Engineer: Lew

Ag = 324 in"2

As =4.00in"2

Xo =0.00in

Yo =0.00in

Clear spacing = 12.74 in

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

4 #9 bars

Rho =1.23%
Ix = 8748 in"4
ly = 8748 in"4

Clear cover = 1.50 in
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

East-West Lateral Force Resisting Wall, Loading and Deflection Diagram.

Y

n

Loags; LC 1, 1.2DL+1 0E+05L
Resulis for LC 1, 1.200L=1.0E+0.50
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I:r. - b4 o e - < ot
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B e | = . e > ] b e
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| e = = = . = = = =
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

East-West Lateral Force Resisting Wall, Joint Locations

Joint Coordinates and Temperatures

abel  [ff] ' [ff] Z [it] Temp [F] stach From Diap.
1 M1 0 0 1] 0
2 M2 275 0 1] 0
3 N3 0 17.33 1] 0
4 M4 275 1733 0 0
5 M5 a0 34 66 Q 0
] MNE 275 34.66 1] 0
¥ N7 a0 51.99 Q 0
g ME 275 5199 Q 0
9 M9 a 6933 1] 0
10 M10 275 69.33 4] 0

East-West Lateral Force Resisting Wall, Base Shear Forces

Plate Forces (per ft) (By Combination)

LC Plate Label Qx[k] QylK] Mx[k-ft] My[k-ft] Mxy[k-ft] Fx[k] Fylk] Fxy[k
1 1 0 0 0 0 0 -91.317 -8.57 10.242
2 11 P8 0 0 0 0 0 -60.744 -.027 2.906
3 11 P57 0 0 0 0 0 91.719 8.601 10.217
4 |1 P64 0 0 0 0 0 59.522 -4.99 5462
5 11 P85 0 0 0 0 0 -57.294 -.028 2.871
6 |1 P72 0 0 0] 0 0 -34.725 -.05 2.503
7 11 P121 0 0 0 0 0 56.157 -4.992 144
8 | 1 P128 0 0 0 0 0 32.642 -8.82 7.076
9 1 P129 0 0 0 0 0 -31.783 -.05 2437
10 | 1 P136 0 0 0 0 0 -13.173 -.039 2.069
1 | 1 P185 0 0 0 0 0 29.813 -8.817 -2.349
12 | 1 P192 0 0 0 0 0 12122 | -12.359 7.955
13 | 1 P193 0 0 0 0 0 -10.771 -.052 2.011
14 | 1 P200 0 0 0 0 0 -.044 -.122 0
15 | 1 P249 0 0 0] 0 0 10.596 | -12.308 -5.522
16 | 1 P256 0 0 0 0 0 4.441 -45953 | 14.704

East-West Lateral Force Resisting Wall, Deflections

Joint Deflections (By Combination)

LC Joint Label X [in] Y [in] Z [in] Rotation [rad]Y Rotation [rad]Z Rotation [rad]
1 1 N1 0 0 0 0 0
2 1 N2 0 0 0 0 0
3 1 N3 -.02 -.021 0 0 0 0
4 1 N4 -.021 .021 0 0 0 0
5 1 N5 -.06 -.034 0 0 0 0
6 1 N6 -.061 .034 0 0 0 0
7 1 N7 -111 -.04 0 0 0 0
8 1 N8 -113 .041 0 0 0 0
9 1 N9 -.165 -.042 0 0 0 0
101 1 N10 -174 .046 0 0 0 0
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Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

East-West Lateral Force Resisting Wall, Uplift Values

Joint Reactions (By Combination)

LC Joint Label X k] Y [K] Z K] MX [k-ft] MY [k-ff] MZ [k-t]

1 1 N1 30.806 183.467 0 0 0 0
2 1 N2 30.819 -184.249 0 0 0 0
3 1 N18 28.316 245.186 0 0 0 0
4 1 N27 25497 151.233 0 0 0 0
5 1 N36 24.42 73.844 0 0 0 0
6 1 N45 24.273 521 0 0 0 0
7 1 N54 24.356 -73.007 0 0 0 0
8 1 N63 25.354 -151.025 0 0 0 0
9 1 N72 28.158 -245.969 0 0 0 0
10 | 1 Totals: 242 0 0

11 1 COG (ft): NC NC NC

Strength per bar: ® f, As = (0.9) (60 ksi) (1.56 in®) = 84.24 kips

246 kips = 2.93 bars = Use (4) #11's
84.24 Kips

Shearwall Reinforcement - Pre-Cast Concrete System E-W Resisting

Wall Froperties:

b= 30ft fo= 7000ps1
wi= 1din Pu = 369%p
Ag =358 Mu = 73808 kip
Ig = 2623 f74 WVu = 91.3kip
Calculations:
:".-'I'LL-E

feo = LA 2 fo = 327 ksf fo = 0.366k=

Ag Ig
02fc=1400psl 02fc=14kn 1.4ksi > 0.366ksi Mo Boundary Elements
2-Ag[fc= 843 4kip w = 421 Tkip 421 7kip = 91 3kip One Curtain Reinforcemant

po=00012
Asrgd = p-w-12in Asrgd = 0.202 i
Use#3's @ 18" 0.C.  p-= 000123

Asprov = p-w-12in Asprov = 0.207in

Vn = bow(2-/Fc + p-60ksi) Vn=12153kip  1215.3kip > 91.3kip OK
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

North-South Lateral Force Resisting Wall, Loading and Deflection Diagram

Y

n

-T244k -T2 A4k

e | e | 3¢ | vt | w | 3 | 3¢ | -102k
'h. o i = - . =
'\q. i et i I e e 2 i
= o - o i o . > s

[ > L = - b . = s .
: = . e e | = yo i S’ l

&AT . # —=Ea-AEk

. 2 o by > - s >
> __'.v:: | = - o ey e

__-n' - o s = e i, J -3
o i, i o o i = =

[ = s - L =0 H_j 2

[ < < > > = =
T < < [ < =< [ < | >

e
o i e o = . ] = ~aEk
e = . pesd o = - =
e e - | o 'h. = ur_ o
. = = = . = e

-26k

= = = = ke £ S

o i e, o S -c_ e i

b s s e o ke w, =

e £ 2 L - e i e

s . e = =, i

e s =, s el = e e

e o o s ko - o i |

s L e =, e e el e e L
PR L R R T L R T L

73



Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

North-South Lateral Force Resisting Wall, Joint Locations

Joint Coordinates and Temperatures

Label 2 [ff] el il il Temp [F] stach From Diag
1 M1 0 0 0 0
2 N2 215 0 0 a
3 M3 i 17.23 0 0
4 M4 2r 5 17.33 0 a
al M5 i 34 66 { a
G ME 275 34 .66 0 0
7 N7 a 51.99 0 a
8 ME 275 51.99 0 0
a MY 0 69.33 0 a
10 10 2r5 6933 { a

North-South Lateral Force Resisting Wall, Base Shear

Plate Forces (per ft) (By Combination)

LC Plate Label Qx[k] QyK] Mx[k-ft] My[k-ft] Mxy[k-ft] Fx[k] Fylk] Fxy[k]

1 1 P5 0 0 0 0 0 -111.778 | -10.498 | 11.692
2 |1 P12 0 0 0 0 0 -87.424 -1.814 -2.554
3 |1 P61 0 0 0 0 0 71.259 6.673 8.766
4 |11 P68 0 0 0 0 0 32.841 -6.777 10.922
5 |1 P68A 0 0 0 0 0 -64.12 1.669 -2.646
6 | 1 P75 0 0 0 0 0 -56.714 -1.784 -3.074
7 |1 P124 0 0 0 0 0 49.331 -3.295 5.661

8 | 1 P131 0 0 0 0 0 10.652 | -10.554 | 12.654
9 |1 P131A 0 0 0 0 0 -34.038 1.673 -3.147
10 | 1 P138 0 0 0 0 0 -31.952 -1.901 -3.992
11 [ 1 P187 0 0 0 0 0 27.558 -7.094 3.235
12 | 1 P194 0 0 0 0 0 -6.657 -14.22 14.016
13 [ 1 P194A 0 0 0 0 0 -10.444 1.508 -4.244
14 | 1 P201 0 0 0 0 0 -24.846 5.946 -7.117
15 [ 1 P250 0 0 0 0 0 10.923 | -10.748 734

16 | 1 pP257 0 0 0 0 0 -20.361 | -39.885 21.81

North-South Lateral Force Resisting Wall, Deflections

Joint Deflections (By Combination)

LC Joint Label X [in] Y [in] Z[in] Rotation [rad]Y Rotation [rad]Z Rotation [rad]
1 1 N1 0 0 0 0 0
2 1 N2 0 0 0 0 0
3 1 N3 -.021 -.027 0 0 0 0
S 1 N4 -.021 015 0 0 0 0
5 1 N5 -.06 -.044 0 0 0 0
6 1 N6 -.061 .025 0 0 0 0
7 1 N7 - 111 -.053 0 0 0 0
8 1 N8 - 113 .029 0 0 0 0
9 1 N9 -.168 -.058 0 0 0 0
10 | 1 N10 - 171 .029 0 0 0 0
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Lauren Wilke

Structural Option

Advisor: M.K. Parfitt
Boyds Bear Country
Pigeon Forge, TN

North-South Lateral Force Resisting Wall, Uplift Values

Joint Reactions (By Combination)

LC Joint Label X k] Y [K] Z K] MX [k-ft] MY [k-fi] MZ [k-ft]

1 1 N1 36.26 221.041 0 0 0 0
2 1 N2 25.365 -146.674 0 0 0 0
3 1 N18 31.888 311.572 0 0 0 0
4 1 N27 26.896 215.538 0 0 0 0
5 1 N36 24.776 137.017 0 0 0 0
6 1 N45 24.273 63.223 0 0 0 0
7 1 N54 24.001 -9.834 0 0 0 0
8 1 N63 23.955 -86.719 0 0 0 0
9 1 N72 24.586 -179.583 0 0 0 0
10 1 Totals: 242 525.58 0

1] 1 COG (ft): X:13.75 Y: 44.217 Z:0

Strength per bar: & f, As = (0.9) (60 ksi) (1.56 in®) = 84.24 kips

180 kips = 2.14 bars = Use (4) #11's
84.24 kips :

Shearwall Reinforcement - Pre-Cast Concrete System N-5 Resisting

Wall Properiies:

b= 30ft fo= T000p=1
w:= 14in Pu = 652kap
Ag=358 Mu = 53708 kip
Is = 2625 £ Va:= 11%ip
Calculations:
1‘-r*I1.L-E

fo = Pu, 2 fo = 49 3k=f fo = 0.34k=i

Ag Ig
0.2.fc= 1400 psi 02fc=14ksa 1.4ks1 > 0.342ksi Mo Boundary Elements

843 &ip
|

2 Ag.[fc = 843 dkip =421 Tkip 421 7kip > 112kip One Curtain Reinforcement

po=00012
Asrgd = pow-12mn Astgd = D.JD?;[]IJ
Use#3s @18"0.C.  p-=000123

V= Th-w- I:.E- -.,"E + -ﬁli]]r.ci-] Vo= 1215 3kip 1215 3ap > 11dap OK
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Diaphragm Design - North-South Direction

Input Values:
Importance Factor: =10
Design Acceleration: Spg = 0416
Floor Weight: Wy = 2580-kps

Irreguiarily Induced Shear: ﬁ.-'p,; = 0kips

Max. Floor Shear: F 73 =537 kips

mid = 6(-ft b= 001t

— —

Lensth =a+mid+b Length= 2404

Calculations:

FP = ':E'::'IE'SDE-'WP + "'"px
F, = 214.656 kips

F i = mAX] F:.:-:I_TE |

Fooe= 33Tkips
] Frnax
W= —
Length

w= 2238 kif



Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Diaphragm Design — North-South Direction

Shear Diagram:

. Vs
Via -
. i
- Vb
.o W, ,,I"Leug'f: _ "-__ . P e

‘-.11.— m“i.J_E'l.lg_'ﬂnl,IL-—2 1:-... w-a 1-.1]:. Via wermid
Wy, = 67125 kips Vi = —67.125kips
Vy=0-wa V3 =whb
Vy = —2001.375 kips V3 = 201375 kips

Vo= 2 V5[V [ ][]

Vo = 201.375 kips

Moment Diagram:

My
My M
3 5
M, = 1.1..-_; M, = w-jb
My = 9061 9kap- & My = 50619 kup-&

My = —8.055 x 10° kip &

S

My = max] |L{1

M| M)

M, = 9061 Skip-&
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Diaphragm Design — North-South Direction

Diaphragm Stesl Design:

Inputs:
¢=09 Ba’j."‘g._ridrh = 30-ft
ff'r = 60ka Barsjze =8
".‘ﬁmmea_}.a =8
Calculations:

My = 9081 9kip-&

Mz
(Mhomberg|(Bayyyge — 28100

A=

A =049
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Diaphragm Design — East-West Direction

Input Values:
Imgortance Factor: =10
Design Acceleration: Spg o= 0416
Floor Weighit: Wy = 2580-kaps

Iregularily Induced Shear: ﬁ.-'px:= O-kips

Max. Floor Shear: FLr3=33Tkips

a= S0t mid = 605

1

Lenzth =a+mud+b  Length=240 4%
Calculations:

F, = (020 Spgw, + Vi

:FP = 214.658aps

Frnme™= m‘“._Fj.:ﬁ Fr 13)

Fypyae= 537kips

Frnax

Length

W=

w= 2238 kif
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Diaphragm Design — East-West Direction

Shear Diagram:

. Vs
Via -
Vn .
- Vb
P W gy LEREE Y eV - w

1‘-11.— mdl‘]_m_zﬂj‘.__ 3 b: w-a 1‘-1]:' 'nla wnnd
Wy, = 67125 kips Vi = —67.125 kips
Vy=0-wa V3 =wb
Wy = =201.375 kips V3 = 201375 kips

e )

Vo = 201.375 kips

Moment Diagram:

My
}.-Il }"IE
.l ¥
My = 1.1.-'; My = w-‘.lb
M = 9061 Skip- i My = 5061 9kip-&

My = —8.05% x 10 kip-&

My = ma | M) || M| M3 )

max

My = 9061 9 kip &
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Diaphragm Design — East-West Direction

Diaphragm Steel Design:

Inputs:
=09 Ba’j."lis._rld.ﬂl = 304t
ff'r = 60kl Barsm =8
Numbmﬂa}.; =4
Calculations:

My = 9061 9kip-&

Iﬂmax
Ag=- . \To)(£,)
(Mumberg, . |- Baygygn — 28|10)(4,)

A =1498in"

a2
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design - Column Supporting Fourth Floor - Center Span Loading

Member Properties:

Height = 17.333ft
le=11ft

2
TribArea = 1012t

b= 14in
d = 14in
A=106in"
.3
Sx=4573m

Sy = 4573 in°
Ix = 32013in"

Iy = 32[]1.3iu4
{le-d

|2
i b
e=23381in

Eb:=

Loading:

DL := 25psf

LL := 100psf

SW = y-b-d

SW =6125plf

wLive := (LL)TribArea

wLive = 101200 Ibf

Psupport == 271481bf

P:= (DL + LL) TribArea + SW-Height + Psupport

P = 1347096 Ibf

Material Properties:

v = d43pcf
E = 1900000ps1
Emin == 980000ps1

Foy := 2300pst

Fox := 2100pst
Feo = 2300pst
Fv = 260ps1

Adjustment Factors:

Cd=10

Festar .= Fe-Cd

Cp = 0.968

SPEONID14
Cl=1.0
Cfu-= 10
Ce=1.0
Syim 10

Fee = Q061 6psi

Festar = 2300 psi
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Foundation Design - Typical Pre-Cast Concrete Column

Member Properties: Material Properties:
b= 12.5ft fc := 3000psi
d:= 36in q = 3.0ksf
2 2
A=1b" A=15631t
AW

Vi=Ad V= 468.7&3

M

Supported Loads:

P:= 1541.7kip
Calculations:
F = 22.669 ft
q
P 2 . 2 . . .
Vul:= —-[b —(24n+d) } Vul = 1295kip Ve = 0.75-4-&-4-(24111 + d)-d ¢Ve=1419.7kip
P
b2
Check = "OK"
v 22 gl Vu2 = 400.8ki Vo= 0.752+[fed'b (Vo= 4437k
=— 5 = .8kip = 0.752+/fe-d- (Ve= 443.7kip
b_ .
Check = "OK"
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Foundation Wall Pilaster Design

Member Properies:

As = 0.40in’

man{Asmin], Asmin?) = 172"

As = 1760

L;=175% Mu = 2058t Jap
bw = 24in fp = bw fy = 60ks1
hf == 16m tw = hf fo=4ka
a:=hf a=16m
d=tp-235n d=215m
Calculations:
beffl := bw + 16hf beffl = 233334t
L
beff? = I beff2 = 4.373%
=00 beff = min{beff]  beff)
I'I-'Iu - 2 [
Asrgd = —————  Asrgd =0.33%n Try (2) #4's
1)
[[p.ﬁ_,--[ d-= i
3 |'__ . i
Asmin] = % Asmin] = 1.632in”
¥ - r -
Asmin) = —‘DD’J:]’“ 4 Amind = 1.7
Try (4) #6's
As-fy
acalc = —ﬁ acale = 0,392 acalc < hi 0K
085 fc-beff
Azad) = :\.Viu - Asad) = I:I._‘:_‘:Qiu2 Min Controls
i a kY -
[d}f}'- d-— [|
acale
085 i R ,
f = (032 0,032 < 0.0325 OK
i acale - )
fhin = ¢-Asfy.i d - — phin = 167937 ftkap  éMn > Mu
L 2 )
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Floor Plank

Weaoden Floor Plank Design

Member Properties:
Span = 2ft

Spacing = 6in

Loading:

DL = 25psf

LL = 125p=f

5L = Opsf

SWo=vbd

SW=375plf

wlre '= (LL + 5L)5pacmg
wlre = 625 plf

w = (DL + LL + 5L)-Spacing + 5W

w=TE75plf

P= 461kip b
240ft

F = 960 Ibf

Material Properties:
¥ = 45pef

= 125000ps:
E := 1300000psi

Emin = 660000ps1

Fb == 2300p=i
Feparp = 660ps1
Ft = 1200ps:

Feparallel := 1800psi

Fv = 175p=1

Adjustment Factors:

Cd:=10 Chu:= 10
Cm:=10 Ce:=10
Ci=10 Cf =110
Cl=10
N (12in 0.5 (5125m)
R B T N
Cv=1221
0.822 Eumin
Fre= ——— Fee = 3767 5psi
l_,E.f
Ld)

Festar ;= Feparallel- Cd

Cp=0926

Festar = 1800 ps:
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Lauren Wilke
Structural Option

Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Member Properiies:

Calculations:
i
M= WP M = 39415 R
.-_5
N V= 7881bE
o= g fb=1181ps Fb' = Cd Cm-Ct-Cv-Cfu- CeFb Pl = 2807.2psi
e ——
15w _ .
b= A fv=9844px Fv' = Cd-Co Ct-Fv Fv'=1T75pa
G ] = Ilmll
- . 4
= dwliveSpan o 3195x 107 m AL = 3B AL = 0067 m
384.E Ix 360
e ——
= 2% Span AT=3938x 10" 3m AT .= 2P0 AT =0lin
3B4E Ik 40
G ] = Ilmll
, e I3 . )
Fo' == Festar Cp Fo'= 1667.6ps1 fc = 1 fc = 80pa
e ——
’ fo ¢ Pt
fI:-=Fb'|]—— 1-— fh= 2490 1 psi
.. Fee /|| Fc' )
T
1.20-Emin
Fbe = ————— Fhe = 5394000 psi
Rb‘j'
o2 Bt ﬁ“':"E.| 1+0234.= |
% |
F_E' + " 0997
oo F'hl_ ]_ Ic
. Fee
e ——
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Lauren Wilke

Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Joists under Typical Floor Loading — Spaced 2' O.C.

TJIM™ TRUSS ALLOWABLE UNIFORM LOAD TABLE (PLF) / PARALLEL CHORD

For economical truss design, see page 3.

Depth
20" 22 " 26" 28" an” 32" kL 36" 38" 40" 42" 4" 48"
TOORETL ISSTL (WWRCTL DISWTL | WRRSCTL (ISSCTL) MRS TL DSSCTL | WRRETL DS TL IERSITL NISSTL (BRCTL IGTL | WRRETL VISSOTL RETL USSTL | ORETL DISSTL IRRSITL DSSOTL| MARCTL PESCTL | WREETL NISETL) IREETL (ST
Span 1L USKTL(100% L 125 TL{ 0SLL 1Z5TL| I00LL IZSRTL | 1ORELL IBSTL| MNSLL ISSSTL |10 AL 1STTL| INASLL 12T IMNKLL ISSTL | INA% UL 1ZSACTL[1RNILL IZSWTL| 00LL MZSETL(WRTLL 1BSNL| IORELL 1SETL
w 323 356 | 328 356 | 328 356 | 328 356 | A28 356 | 328 356 | 328 356 | B2E 356 | 328 356 | A28 356 | 328 356 | 328 356 | 328 356 | 328 356
186 356 | 228 356 | 273 356 | 327 356 356 356 256 356 356 156 356 356 356 356
25 275 316 (303 329 | 303 329 | 303 229 | 303 329|303 329 (303 220 | 303 329 | 303 329 | 303 329|303 329 (303 229 (303 329 303 329
147 329 | 183 329 | 221 329 257 229 329 329 329 329 329 329 329 329 329 329
w 237 Z73 | 265 205 | 282 305 | 282 305 | 282 305 | 282 305 | 282 205 | 282 305 | 282 305 | 282 305 | 282 305 | 282 205 | 282 305 | 282 305
120 280 | 148 205 [ 177 305 | 207 305 | 243 305 305 305 305 305 305 305 45 305 305
3 207 238 | 231 266 | 256 285 | 263 285 | 263 285 | 263 285 | 263 235 | D63 285 | 263 285 | 263 285 | 263 285 [ 263 285 | 263 285 | 263 235
98 258 | 120 284 | 146 285 | 175 285 | 200 285 | 230 285 262 235 285 285 285 285 285 285 285
37 182 209 | 203 234 [ 224 258 | 246 268 | 247 268 | 247 268 | 247 26B | 247 268 | 247 264 | 247 268 | 247 268 | 247 268 | 247 268 | 247 268
81 2M | 100 254 | 121 268 | 142 268 | 170 268 | 192 268 218 2B 268 268 268 268 268 268 268
24 161 185 [ 180 207 | 199 229 | 218 251 | 232 252 | 232 252 | 232 252 (232 232 | 232 22 | 232 252 | 232 252|232 %2 | 232 282 | 232 282
67 201 | 84 224 | 101 248 | 121 252 | 141 252 | 165 252 | 187 252 | 212 252 52 252 252 252 252 252
5 143 165 | 160 184 | 177 204 | 194 223 | 211 238 | 220 238 | 220 238 (220 238 | 220 238 | 220 238 | 220 238 (220 238 | 2N 238 | 220 238
57 179 71 200 B6 222 | 102 238 | 120 238 | 138 238 | 160 238 | 181 238 | 202 238 238 238 238 238 238
I8 121 148 | 144 166 | 159 183 | 1M 201 | 190 218 | 205 226 | 208 226 (208 226 | 208 226 | 208 226 | 208 226 | 208 226 | 208 226 | 208 226
48 155 | B0 180 | F4 199 | BF 218 | 103 224 | 119 226 | 135 226 | 154 226 | 172 226 | 193 276 226 2% 226 226
40 03 133 | 130 149 | 144 165 | 157 1BL | 171 187 | 185 213 | 198 215 | 198 215 | 198 215 | 198 215 | 1%8 215|198 215 | 198 215 198 215
41 133 | 52 162 | B3 179 | T6 197 | 48 214 | 102 215 | 117 215 | 133 215 | 1489 215 | 166 215 183 215 215
& B3 115 | 112 135 | 130 150 | 143 164 | 155 178 | 168 193 | 180 204 | 189 204 | 189 204 | 189 204 | 189 204 | 139 204 | 189 204 | 1B9 204
36 115 45 144 | 54 163 | 65 178 | 77 184 | S0 204 103 204 | 117 204 | 131 204 | 146 204 | 160 204 | 176 204 204 204
44 Trol0L | 97 123 | 118 136 | 130 150 | 141 163 | 153 176 | 164 189 | 176 195 | 18O 195 | 180 195 | 180 195 | 1800 1% | 180 195 | 180 195
31 101 | 39 125 | 47 148 | 56 163 | GF IF7 | 77 181 | B9 185 | 1001 185 | 115 195 | 128 195 | 142 195 | 155 1% | 170 195 195
45 67 B | 84 110|104 125 | 119 137 | 129 149 | 140 161 | 150 173 | 161 185 | 171 147 | 172 187 | 172 187 | 172 187 | 172 187 | 172 147
27 BR | 34 110 42 134 49 149 | 58 162 6B 175 | 78 187 | 4B 187 | 100 147 | 112 187 | 125 187 | 137 187 | 150 187 | 163 147
a8 TR TR 97| 9l 115|109 126 | 119 137 | 128 148 | 138 159 | 148 170 | 157 179 | 165 179 165 179 165 179 | 165 179 | 165 179
TR 30 97| 37 118 | 44 137 | 51 149 60 161 | A9 172 | B 179 | BR I79 | 99 179 1100 1790121 199 |13 179 | 143 179
0 69| 66 BG6| BD 105| 97 116 | 109 126 | 118 136 | 127 146 | 136 156 | 45 167 (154 172 | 159 172|159 172 | 189 172 | 158 172
69 | 26 86| 32 105 | 39 125 | 46 137 | 53 148 | 6l 159 FO 170 V8 17?2 | 88 172 88 172|107 172 | 118 175 | 128 175
52 Bl Te| 72 93| B6 107 | 101 116 | 109 126 | 118 135 | 126 145 | 134 154 | 142 163 | 150 165 | 153 165 | 153 165 | 153 165
[ e 29 93 3 12 41 127 | 47 137 | 55 M7 | 62 157 70O 165 | 79 IG5 | BE 165 | 96 185 | 106 165 | 115 168
59 55 EE| 64 B3| 77 99| 91 108|101 117 (109 125 | 117 134 | 124 143 | 132 151 | 139 159 | 147 159 | 147 158 | 147 159
35 BB | 26 83| 31 100 | 36 117 42 127 | 49 136 | 55 146 | 62 155 | 70 159 | 78 159 | 86 159 | 94 159 | 103 139
56 il El 75 69 90| Bl 00| 94 108 | 100 117 | l0B 125 | 115 133 | 122 141 | 130 149 | 137 154 | 142 154 | 142 154
44 6l 7527 90 ¥ 06| 38 113 | 44 127 50 135 56 144 | 63 153 | T0 154 | 77 154 85 184 93 154
s 44 55 67 62 BL| 73 94| 86 101 | 94 109 | 101 116 | 108 124 | 114 131 | 121 139|127 146 | 133 148 | 137 148
44 55 67 25 Bl | 29 95| 34 110 | 39 118 45 126 51 134 | 57 143 | B3} M4B| T0 143 | 77 148 B4 148
B’ 40 50 61 73 66 BE| 77 94| 8% 102 | 94 109 | 101 116 1?]' 123 | 113 130 | 119 137 (135 143 | 1M 143
40 50 Gl 73| 26 86| 31 100 | 36 110 41 118 | 46 126 | 52 133 57 141 | 64 143 | 70 143 | 77 143
52 45 35 66 8 70 8| 81 95| 48 102 | 94 108 [ 100 115 | 106 122 | 111 128 | 117 135|123 139
45 35 66 B 28 91 32 103 37 11| 42 118 | 47 125 52 132 57 138 | 63 139 | 69 139
B 41 50 60 71| B3 83| 73 B9 | &3 85| 88 102 | 94 10| 99 114|105 120 (110 126 | 115 133
41 50 60 TLO25 83 29 96 33 104 | 32 110 | 42 117 47 1M 52 131 58 135 | 63 135
BE 46 55 B5 76| 67 24| 77 90| B3 96 | B8 1001 | 93 107 98 113 | 103 119 | 108 125
38 46 55 B5 76 27 BT 31 98| 35 104 | 39 110 43 117 43 123 | 53 129 | S8 13
B 42 50 (:11] 69 Bl 79| 70 85| 78 90 | B3 96| BR 101 93 107 | oF 112|102 118
42 5 60 69| 25 80| 28 91| 32 98| 36 104 40 110 44 116 | 48 122 | 53 127
w 46 55 b 7% 64 BO| 73 85| 78 90| B3 95| 87 1001 92 106 | 96 11l
39 46 55 2] 73 26 B4 29 92 33 8B 36 104 40 109 ) 44 115 48 121
iLevel Trus Joist® Commercial Open-Web Truss Specifier's Guide COM-3000  lanuary 2007
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Lauren Wilke

Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Joists under Mechanical Loading — Spaced 2’ O.C.

TJH™ TRUSS ALLOWABLE UNIFORM LOAD TABLE (PLF) / PARALLEL CHORD

For economical truss design, see page 3.

h
2" 7" 30" 33" 36 30" [FQ 45" 48 51" 54" 57" 60" 53"
[TERONICE (TS ORTESN [TTES RN NS PRTES T ITTES TRTEERTN IS T ITTCY STEESTE ETTES TORTER N (5 TEES N NTTEE TRTEE N TORTE=S [TTE (RN N3 TR T e
Span WNNLL IZSETL) 00 LL RS TL| N LL 1250 1KLL 12SETL (10T LL IZSNTL| IOONLL DSSETLNNEIL DZSSTL|INRLL 12STL 100N L 1S TL[ 1NNNLL IZSETL) I0MELL UESETL[WNNLL (2SI I00ELL 1SETL (1ML 1SN
30 353 406 | 416 480 | 473 505 | 398 513 | 454 500 | 448 G512 | 434 480 432 497 | 407 463 | 389 448 | 70 402 | 35T 402 | 343 305|336 383
188 441 | M6 500 | 306 509 | 378 516 | 443 521 526 524 524 496 486 437 435 421 416
3 311 360 | 366 420 | 420 473 | 452 469 | 437 483 | 397 439 [ 427 485 | 407 471 | 410 471 | 385 427 | 369 423 | 350 399 | 341 395|339 364
I57 392 | 206 458 | 258 475 | 314 481 | 5371 447 4al 497 494 497 464 452 434 424 395
38 277 A1B | 326 374 | 374 429 | 337 451 | 427 440 | 418 456 [ 411 455 | 410 462 | 383 449 | 388 444 | 366 408 | 350 400 | 332 282 | 310 457
132 336 | 173 407 | 218 448 | 267 452 | 317 456 | 366 460 462 470 465 470 426 435 410 388
36 247 234 | 291 334 | 334 384 | 369 425 | 393 427 | 341 431 | 342 403 | 390 437 | 361 441 | 368 426 | 371 403 | 349 387 | 330 382 | 322 365
112 309 | 147 364 | 187 419 | 228 427 272 428 | 320 433 437 440 442 441 438 420 408 396
8 222 255 | 261 301 | 301 346 | 341 391 | 303 405 | 371 406 [ 335 413 | 348 413 | 304 413 | 378 417 | 346 402 | 347 387 | 332 371|315 363
95 278 | 126 328 | 159 376 | 196 397 | 23 405 | 275 406 | 319 413 416 416 421 421 416 89 394
a0 200 231|237 272 | 272 313 | 297 G361 | 339 4372 | 370 3BE | 307 390 | 320 302 | 358 396 | 329 396 | 341 3B6 | 330 383 | 336 350 | 315 342
82 251109 296 | 138 341 | 169 377 | 204 385 | 238 38O | 278 590 | 317 343 | 353 396 3948 394 401 38R an
42" 177 210 | 215 247 | 248 285 | 280 321 | 312 360 | 328 268 | 355 371 | 355 252 | 362 374 | 358 75 | 348 378 [ 326 71 315 363 | 2956 345
71 228 94 269 | 120 310 | 148 336 | 178 366 | 210 368 | 240 370 | 276 373 | 315 377 ara 380 380 383 373
44 154 191 | 196 225 | 226 260 | 255 280 | 282 326 | 310 350 (325 354 | 341 354 | 341 358 | 302 354 | 328 361 [ 333 363 | 315 358 | 302 349
Gl 199 82 245 106 280 | 130 319 | 157 336 | 184 351 | 212 354 | 242 354 | 2M 357 360 362 364 filit 3649
45 134 174 | 180 207 | 207 238 | 233 268 | 258 300 | 267 2330 | 295 336 | 272 3513 | 336 355 | 326 343 | 329 330 [ 317 344 321 34E | 306 345
54 175 | T2 224 |92 259 114 292 | 138 325 | 162 336 | 190 336 | 219 337 | 244 342 | 271 344|299 M5 345 344 33l
48 119 155|159 180 | 190 219 | 216 248 | 239 276 | 260 200 | 287 294 | 284 325 | 316 294 | 317 326 | 316 331 (309 329 | 306 330 | aD6 336
48 155 | B4 206 | 82 238 | 101 269 | 122 300 | 145 318 | 167 322 | 192 324 | 216 327 | 244 329 | 0 328 | 299 333 330 336
500 105 138 | 140 174 | 175 202 | 199 229 | 221 254 | 244 280 | 267 307 | 277 511 | 303 308 | 307 289 | 304 317 [ 306 218 | 305 318 | 282 421
42 137 | 56 182 | 72 219 90 249 | 109 276 | 128 304 | 150 310 | 173 311 (194 311 | 217 315 | 243 317 | 266 319 | 293 320 alr
52 93 122 | 124 161 | 161 187 | 184 212 | 206 236 | 227 260 | 247 283 | 244 300 | 6 299 [ 202 301 | 294 303 | 294 292 | 292 307 | 281 309
7 122 | 50 162 | 64 203 | &0 231 | 87 257 | 116 280 | 135 280 | 154 297 | 175 300 | 196 303 | 217 303 | 241 305 | 262 307 | 285 309
54 83 109 111 146 | 144 174 | 171 196 | 181 219 | 210 240 | 229 263 | 248 254 | 241 289 | 281 268 | 290 285 | 285 293 | 286 205 | 284 295
33 109 44 146 | 57 187 | TR 213 | A7 224 | 104 262 | 121 280 | 139 280 | 158 287 | 177 290 | 197 293 | 217 293 | 239 285|259 295
56" ™ 98 | 100 131 1_29 161 | 159 182 | 177 204 | 1956 224 | 213 244 | 231 252 | 249 278 | 264 280 | &7 281 | 248 282 | 279 271 | 274 23:'3
30 98 | 40 131 | 52 168 | 64 198 | 79 222 | 94 244 | 109 266 | 126 276 | 142 278 | 161 280 | 179 ZE1 | 199 283 | 213 271 | 233 285
58’ 67 BE | 80 118 | 115 150 | 145 171 | 165 180 | 183 209 | 199 229 | 214 246 | 224 264 | 234 268 | 244 271 | 264 261 | 268 262 | 267 272
& B4 | 36 118 | 46 151 5B 186 | 71 207 | BE 224 | 99 ME | 114 365 | 131 268 | 147 274 | 164 267 | 179 273 | 197 274 | 216 272
50" 61 80 | 81 107 (104 136 | 131 160 | 1656 178 | 171 196 | 186 214 | 201 231 | 215 248 | 222 257 | 246 263 | 241 262 | 244 253 | 257 243
24 B0 | 32 lO7 | 42 157 | 52 164 | 64 183 | 77 213 | 90 232 | 103 251 | 118 257 | 134 264 | 148 265 | 164 262 | 181 264 | 198 265
82" Tal 74 97 | 95 12| 119 1-19_ 1_45 167 | 160 183 | 174 200 188 216 | 2001 232 | 216 248 | 220 245 | 229 2?2 246_ 254 | 256 23@
Fd| 29 97 | 38 124 | 48 155 | 58 I8l | VO 199 | 81 217 94 30 | 107 248 | 122 249 | 137 253 | 152 254 | 165 244 | 178 235
54" B6 | 67 @3 | 86 113 | 108 140 | 132 157 | 150 173 [ 163 188 | 176 203 | 190 218 | 202 233 | 216 245 | 230 244 | 226 247 | 242 227
GG | 27 B8 | 35 113 43 141 | 53 168 | 63 188 | T4 204 | BE 221 | 98 224 | 1127 M2 | 124 243 | 137 M6 | 152 47 | 166 227
56 B0 [ 61 &0 | 78 103 | 98 128 | 121 1{8 141 162 | 153 177 | 166 191 | Iy8 205 | 191 220|203 231 (215 239 | 228 239|237 240
GO | 24 &0 | 31 103| 39 129 | 4% 157 58 168 [ 68 192 T9 207 | 90 224 | 102 224 | 114 233 | 127 236 | 139 230 ) 153 240
58’ 55 ™[ 72 95| 90 118 | 110 139133 153 | 145 166 | 156 180 168 193 | 180 207 | 191 220 | 203 230 | 214 233 214 213
55 4|29 95 | 36 118 | 44 144 | 53 166 | 62 181 | T2 195 | B3 210 | 94 224 | 105 2¢4 | 117 227 | 129 230 | 141 233
1 51 68 | 66 B7 | 83 108 | 101 131|121 144|136 157 | 147 L70 | 159 182 | 170 195 | 181 Z0E | 192 220 | 203 225|204 205
51 68 | 26 BT | 33 108 | 40 132 48 157 | 57 16E | Bh B4 76 198 | 86 212 97 2 | 108 224 | 119 214 ) 131 205
iLevel Trus Joist® Commercial Open-Web Truss Specifier's Guide COM-3000 January 2007
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

TIM™ and TIH™ Trusses

Top and Bottom Chords:
® TIM™ Trusses: Double 134" x 3%" M3R lumber.

s THH™ Trusses: Double 132" x 5%" MSR lumber.

Webs:
Upto2* diameter tubular steel members varying
in gauge and diameter according to requirements.

Minimum yield of 45,000 psi.

Weight:

5 TIM™ Trusses: 8 to O lbafft
n TIH™ Trusses: 10ta 12 [hsfft

Depths: ™ TIH™
Minimum depth atwall .. ......... P | e 0w
Maximum depthatwall .. ......... 1) S iz
Maximum pitched ridge depth . .. . .. 72 e

Ay depth between minimum and maximum is

available.

Profiles

AVAVAVAVAVAVAVAVA

Parallel Chard

Truss Rigidity Properties

Truss El Truss Only El El
Series (Roof) Nailed Floor Glue-Nailed Floor
L 5.00 x 10842 542 x 108d? 5.75 % 106d2
TILX™ 5.26 x 106¢2 5.69 x 108d2 6.03 x 10642
W™ 6.78 x 106d? 7.20 x 106d? 7.54 % 106d2
Ts™ 6.94 x 10842 7.41 x 108d2 7.79 x 108d2
™ 10.06 x 106d? 10.60 x 106d? 11.02 x 106d?
TH™ 15.93 x 106d? 16.54 x 105d2 17.03 x 1052
d = The average pin-to-pin depth of the truss in inches, which is the average

depth of the truss minus the following:

TIL™, TILK™, and TIW™ Trusses .. .......ooiiinnenennnn 1.5 inches

TS TrUSSES . s 2.3 inches

TIM™ TIUSSES. . o 3.5 inches

TIH™ TIUSSES . . ..o 5.5 inches

91



Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Truss Deflection - TJM Trusses

Member Froperties:

w = 200 plf
L.=30f
d:=30-35 d=2635m

EI= 11020000.d° EI=7.730x 10°

Calculations:
SR 4
A= 23wL A=0471in
EI
212
LD =06 0.6m = 0.47ln
600

Truss Deflection - TJH Trusses

Member Properties:

= 25(plf
Li=30f
d=30-53 d=245in
s 2 10
EL= 17030000 El=1022x 10
Calculations:
bl - -1-
A= 223WL A = 0.44f in
AP EI
L2 o6 0.6in > 0 446in
600

0K

OK
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

o
e
1 |
" |
g

%u

Deflection at Midspan (in.)

) 10" 1y

25 30' 35 a0 45 50"
Span (ft)

(1) For live load applications greater than 50 pst, check the L/600 deflection limit using a 50 psf live load (movable
partitions need not be considered), and check the code prescribed deflection limit using the full live load.

WIND OR SEISMIC CONNECTIONS

60 TIM™ Truss with Wall Tie

HD2A (by others) each side of chord,

connected with two 56" through bolts. Mo closer
Truss chord, filler, and filler holes to be
field-drilled by others. )

Truss assembly tension capacity is 5,550 lbs at 133% or 160%.
(Wall and anchorage design by others.}

61 TIH™ Truss with Wall Tie

HD5A (by others) each side of chard,
connected with two ¥ through bolts. No closer
Truss chord, filler, and filler holes to be than 16"
field-drilled by others, - -

// ) ows
.f/ 2
Ledger|+ *..
Concrete or CMU wall

Truss assembly tension capacity is 7,410 lbs at 133% or 160%.
(Wall and anchorage design by others.)
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Girder Design - Typical Bay

Member Properties: Material Properties: Parallam P5L

Span = 225t v = 45pcf
TribWidth := 30ft G = 125000psi
b= 10.5in E = 20000000si
_ (120
d = 28in Fb := 2900psi-| |
\od )
A= 204in"
- Fb = 2639.7 psi
Sx = 1372in” Ft -= 2025psi
Sy = 3143 1'|13 Feparallel := 2900psi
! e
It = 19208 in Feperp .= 730ps1
- 4 .
Iy =2701.11n Fvr:= 200psi
o Adjustment Factors:
Loading:
Cd:=10
DL := 25psf
Cm:= 1.0
LL := 100psf
Ct=1.0
SW = yb-d
Cl:=10
W= 7 - L 005 . 005 . - 005
SW =91.875plt oo (218 (12in) " (5125n)
Vo= | - 4
wLive := LL-TribWidth \Span/ L d ) L b
wLive = 3000 plf Cv=10.922
w = (DL + LL)-TribWidth + SW Cfu:= 1.0
w = 38419 plf Ce=10
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Member Properties:

Calculations:
-
M o w-Span”
8
. w-Span
AR 2
i
fbh=—
Sx
1.3-W
fiy =
AN J“L

[

AL =
3IB4-EIx
AT = i-w-‘Span4
384-EIx

-v.iLi".'vF-_-Spau4

M= 2431187 Ibf -1t

Wo=43221.116F

fbr = 21264 ps1

Check = "OK"
fr = 22035 psi

Check = "ORK"
AL =045in

Check = "ORK"
AT = 0377

Check = "OR"

Fr'

Fv'

AL':

AT':

= Cd-Cm-Ct-Cv-Cfu-Ce-Fb

= Cd-Cm-Ct-Fv

Span
360

Span
240

Ft' = 2432 7 psi

Fv' = 200 pst
AL'= 0.751n
AT = 1.123in
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Girder Design - Center Span

Member Properties: Material Properties: Parallam PSL

Span = 22.5f

TribWidth = 43ft

¥ = d5pef

G = 123000psi

e

b := 10.5in E := 20000000si
_ (120
d = 3din Fb := 2000psi-| |
Lod )
A=35Tin"
o Fb = 2583 4 psi
Sx = 2023in” Ft = 2025psi

Iz = 34301 i|14

Iy = 32799 iu4

Feparallel := 2900psi
Feperp = 730psi

Fv = 290psi1

Adjustment Factors:

Loading:
Cd=10
DL := 25psf
Cm:=1.0
LL := 100psf
Ct=1.0
SW = y-b-d
Cl=1.0
W= ; L 005 L 005 -, 0.03
SW = 111363 pif oo (2R (128 (5.125)
V=1 | -1
wLive := LL-TribWidth \Span/ L d J L b
wLive = 4300 plf Cv=100913
w:= (DL + LL)-TribWidth + SW Cfu:=10
w = 5736.6 pif Ce:=10
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Member Properties:

Calculations:
\
M w-Span”
8
Voo w-Span
AN 2
M
fo=—
Sx
1.3-V
fiy =
P i A

A

384 -E-Ix

L

3w Span4
384.E-Ix

AT

5 -WLiTE-Spau4

M = 363016.8 Ibf-ft

W= 645363 1Ibf

fb = 215333 ps1
Check = "OR"
fr=23712ps1
Check = "OR"
AL = 0377
Check = "OR"
AT = 0481
Check = "OR"

Fr'

F+'

AL':

AT

= Cd-Cm-Ct-Cv-Cfu-Ce-Fb

= Cd-Cm-Ct-Fv

Span
360

Span
240

F' = 2357 8psi

Fv' = 290 pst
AL'= 0.751n
AT'= 1.125in
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Girder Design - Mechanical Loading

Member Properties:

Span ;= 22.5ft

TribWidth = 30ft

b= 105in
d = 28in
A=2044n"

Sx = 1372in"
Sy = 5145 in°

Ix = 19208 iu4

Iy = 27011 iu4

Loading:

DL :

25psf

LL:

112 5psf

SW:=yb-d

SW = 01875 plf

wLive ;== LL-TribWidth

wLive = 3375 plf

w:= (DL + LL)-TribWidth + 5W

w= 42169 plf

Material Properties: Parallam PSL

v = d3pcf
G o= 123000psi

M

E:

2000000051

i llin""i' 11

Fb == 2900psi-|
\od

Fb = 2639.7 psi
Ft = 2025ps

Feparallel := 2900psi
Feperp := 730psi

Fv = 290psi

Adjustment Factars:

Cd:=10

Cm:=1.0

Ct:=1.0

Cl==1.0
|‘ 318\ 0.05

Cv=1
\ Span

Cw=10922

Cfu:= 1.0

Cc=1.0

{12in )

Ld

0.035 |‘

.

- 0,03
5135

b

|
<
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Member Properties:

Calculations:
\
M w-Span”
8
.. W-Span
ARR 2
M
fb=—
Sx
1.3-V
fiy =

AR

AL =
384-E-Ix
384-E-Ix

5-wLive- Spau4

M = 266849.1 Ibf-ft

Vo= 474308 Ibf

fb = 2334psi

Check = "OK"
fv =242 psi

Check = "ORK"
AL = 0.5071n

Check = "ORK"
AT = 06331

Check = "OK"

Fi':

Fv':

AL':

AT':

Cd-Cm-Ct-Cv-

Cd-Cm-CtFv

Span
360

Span
240

Cfu-Ce-Fb

Fb' = 2432 7 psi

Fv' = 200 p=t
AL'= 0.751n
AT'=1.1231in
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Girder Design - Mechanical Loading

Member Properties: Material Properties: Parallam PSL
Span ;= 22.5ft v = 43pcf
TribWidth .= 134t G = 125000psi
b= 105in E := 2000000ms1
_ (120
d:= 22in Fb -= 2900psi-| |
Lod
A=1231in"
- Fb = 27113 psi
Sx = 847in” Ft = 2025psi
Sy = -—1&425{1.13 Feparallel -== 2900ps1
.4 -
Ix = 93171n Feperp := 730pst
.4 .
Iy = 212231 Fv = 290psi

Adjustment Factors:

Loading:
Cd:=1.0
DL = 25psf
Cm:= 10
LL := 125psf
Ct=10
SW := y-b-d
Cl=10
W=7 - L 005 L 005 . 0103
SW=72188plf o (218 (12in) " (5.125i)
V= | -1
wLive ;= LL-TribWidth \Span/ L d J L b
wLive = 1875 plf Cw= 02933
w = (DL + LL) - TribWidth + SW Cfu:= 10
wo= 23222 plf Ce:=1.0
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Member Properties:

Calculations:
5
M = w-Span
8
.. w-Span
AAA 2
M
fo=—
Sx
1.3V
v =
AR A

AL =
384-E-Ix
AT = 5-1;.'-'5-21::.3:1:‘r
384.E-Ix

i-th‘e-Epau4

M = 1460509 Ibf-ft

W= 261246 1L

fb = 2081.9 ps1
Check = "OK"
fr = 169.6 psi
Check = "OK"
AL =038in
Check = "OK"
AT =0.7191n
Check = "OK"

Fr'

Fv'

AL

AT":

= Cd-Cm-Ct Cv-Ciu-Co- Fb

= Cd-Cm-Ct-Fv

Span
360

Span
240

Ft' = 2529 psi

Fv'= 290 psi
AL'=0.75in
AT'=1.12531in
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design - Typical Column Supporting Roof Trusses

Member Properties: Material Properties: SP S0 N1D14
Height := 96671t ¥ = 45pcf

TribAtea = ISTSﬁ2 E = 19200000ps1

b= Tin Emin := 980000pst

d= Tin Foy = 2300pst

A=40 i.ti1 Fbx = 2100psi

Sx =572 i.ﬂ3 Fc == 2300ps1

Sy =372 i.ﬂ3 Fv = 260pst

Ix = 200.1 i|1_1

Iy = 200.1in"

Rb = | Height-d
2
Y b
e=116%1in
Loading: Adjustment Factors:
DL = 20psf Cd:=1.0 Cl:=1.0
L1 = 20psf Cm:=10 Cfu:= 1.0
SW = y-bed Ct:=1.0 Cec=10
SW = 15.313 plf Cv= 1031 &= 10
. . (.822-Emin .
wLive := (LL)TribArea Fee = — Fee = 2033 2 psi
{ Height |~
wLive = 13500 lbf d |
b 4
= (DL + LL) TribArea + SW-Height Festar .= Fe-Cd Festar = 2300 psi
P= 27148 Ibf Cp = 0.839
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:
Fc':= Festar-Cp Fe'= 19202 psi
Check = "OK"
Fb' = Cd-Cm-CtCLCv-Cfu-CeFbx  Fb' = 2100 psi
{ N7 £
foom [FOU 1 - — || 1- = fb = 865.5 psi
L Fee /| |\ Fc')
Check = "OK"
1.20-Emi
Fbe:= —————  Fbe = 709631 psi
Rb
o, e TSRl g T
" fe \ ce )
)7, \ i .
\ F 1 i fc !
h" c .2‘ Fbl 1 _—
Fee
Check = "OK"

4
I

P
A

fo =

(]

54 psi
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design - Typical Column Supporting Fourth Floor

Member Properties:

Height = 17.333ft
le:= 111t
TribArea == 6758t

b= 12in

d:= 12in
A= 144in°
Sx = 288in”
Sy = 288in°

Is = 1728 in4

le-d

| 2
y b
e=20041in

Eb =

Loading:

DL :

25psf

LL:

100pst
SW = y-b-d

SW = 45plf

wLive := (LL)TribArea
wLive = 67300 Ibf
Psupport := 271481bf

P:= (DL = LL) TribArea + SW-Height + Psupport

P = 112303 Ibf

Material Properties:

v = d43pcf
E := 1900000ps1
Emin == 980000ps1

Foy := 2300pst

Fox := 2100pst
Feo = 2300pst
Fv = 260pst

Adjustment Factors:

Cd=10

Cm=1.0

Ct=10

Cv=099

0.822-Emin
Fee = ————

S
r’le'-

\d )

Festar .= Fe-Cd

Cp = 0.953

SPE0D N1D14
Cl:=10
Cfu:= 1.0
Cc=10
Si=10

Fee = 66575 psi

Festar = 2300 psi
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:

Fc':= Festar-Cp Feo'= 2192 4psi
Check = "OK"
Fb':= Cd-Cm-Ct-Cl-Cv-Cfu-CeFbx  Fb' = 2100psi

(. &Y. &Y
fio := |:Fb'-: |- — } 1 - — fb = 769.6 psi

L Fee /| | Fc')
Check = "OK"
1.20-Emi
Fbe:= —————  Fbe = 106900.1psi
Rb”
3 fb+ 1+0234— |
ic \'| \ ce )
\ Fe' Iy ™
JFe') el 1 - &
Fce
Check = "OK"

P
A

fo=T799psi
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:
_ P
Fe':= Festar-Cp Fc'= 2227 4 psi fc = I
Check = "OK"
Fb':= Cd-Cm Ct CLCv-Cfa-CeFbx  Fb' = 2100 psi
For= |FbM 1 - — ||/ 1-— fbo = 799.1 psi
L Fee /| \ Fe')
Check = "OK"
1.20-Emi
Fbe:= ————  Fbe = 1247273 psi
Rb~
2 Bt :E- 1+ 0.234-;—‘:
feh — % 0963
\ F 1 i f'c !
RS c .fl Fbl- 1 _
Fce
Check = "OK"

fc = T893 psi
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Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Wooden Column Design - Column Supporting Fourth Floor - Mechanical Loading

Member Properties:

Height == 17.333ft

le:= 111t

TribArea == 6758t

b= 12in
d-= 12in
A= 144in”

Sx = 288in"

Sy = 288in”

Ix= 1728 iﬂ4

Iy = 1728in"

le-d

| 2

B
e=20041in

Eb:=

Loading:

DL :

235psf

LL:

112 5psf
SW = y-b-d

SW = 45plf

wLive := (LL)TribArea
wLive = 75937.5 Ibf
Psupport := 271481bf

P:= (DL + LL)-TribArea + SW-Height + Psupport

P= 1207405 Ibf

Matenal Properties

v = 45pef
E := 1900000psi
Emin = 980000pst

Foy := 2300pst

Fox := 2100pst
Fo= 2300psi
Fv = 260ps1

Adjustment Factors:

Cd=1.0

Cm:= 1.0

Festar .= Fe-Cd

Cp = 0.953

SP 50 N1D14
Cl:=1.10
Cfu = 1.0
Cec:=110
Su= 10

Fee = 6657 .5psi

Festar = 2300 psi
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Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:
. P .
Fc':= Festar-Cp Fo'= 21924 psi fc:= E fo = 8385 pst
Check = "OK"
Fb':= Cd-Cm-Ct-Cl-Cv-Cfu-CeFbx  Fb' = 2100 psi
i e X, )
foo= |FbM 1 - — |11 - — fb = 700 psi
L Fee /| \ Fc'y
Check = "OK"
1.20-Emi
Fbe'= —————  Fbe = 106909 1psi
Rb”
Ge | fo )
2 B = +n.234-F—‘:}
fe S 0.999
\ F ) i f‘c "\
Y C /I Fbl 1 _
Fee )
Check = "OK"
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Lauren Wilke
Structural Option

Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

Wooden Column Design - Typical Column Supporting Third Floor

Member Properties:

Height -= 17.333ft
le = 111t

TribArea = 675ft

b-= 15
d-= 15in
A=225m"

Sx= 3623 i|13
Sy = 3623 i|13
In = 4218.8iu4

Iy = 4218.8iu4
_ fle-d

| 2

b
e=250531n

Eb

Loading:

DL := 25psf

LL := 100psf
SW = 7yb-d

SW = T0.313 plf

wLive := (LL)TribArea

wlive = 67300 Ibf

Psupport := 1123031bf

P:= (DL = LL)-TribArea + SW-Height + Psupport

P = 197896.7 Ibf

Matenal Properties: SP S0 N1D14
¥ = 45pef

E := 1900000psi
Emin := 980000ps1

Foy = 2300ps1

Fox = 2100ps1
Fo:= 2300pst
Fv = 260psi

Adjustment Factors:

Cd=10 Cl:=1.0
Cm:= 110 Cfu = 1.0
Ci=1.0 Ce=10
Cv = 0.968 Lv=10
0.822-Emin
Fce = -5 Fee = 10402 .4 psi
{.].E'.}_
\od )
Festar = Fe-Cd Festar = 2300 psi
Cp=10973
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:
Fc':= Festar-Cp Fe'= 2238 6psi fc:=
Check = "OK"
Fb':= Cd-Cm-CtClCr-Cfu-CeFbx  Fb' = 2100 psi
r" e N[ )
Pbo= |FbM 1 - — |11 — fb = 708.6 psi
L Fee /| | Fc',
Check = "OK"
1.20-Emi
Fbe = —— 0 Fhe = 133636.4psi
Rb™
Ge [ fo )
o2 B = 1+n.234-F—‘:}
= - T 099
e c /I Fbl 1 —_
Fee )
Check = "OK"

-

fo = §79.5 psi
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design - Typical Column Supporting Second Floor

Member Properties: Material Properties: SP S0 N1D14
Height := 17.333ft ¥ = d5pcf

le:= 111t E = 1900000p=i

TribArea = 5?51’{2 Emin := 980000pst

b= 18in Floy := 2300ps=i

d:= 18in Flw ;= 2100psi

A=324 m2 Fe = 2300ps1

Sx =072 in3 Fv = 260pst

.3
Sy=972in

In = 8748 jn4
Iy = 8748 1'::14
le-d
Rb:= Il =
Vb
e=30061n
Loading: Adjustment Factors:
DL = 25psf Cd=10 Cl=10
LL = 100psf Cm:= 10 Cfu= 1.0
SW = y-b-d Ct=1.0 Cc:=10
Cv=0931 Cvi=10
SW = 101.25 plf v A
) . 0.822-Emin _
wLive := (LL)TribArea Fece = - Fee = 14979 4 psi
(e )"
wLive = 67300 lbf E |
Fsupport = 197897001 Festar := Fe-Cd Festar = 2300 pst
P:= (DL + LL) TribArea + SW-Height + Psupport Cp = 0983

P = 284027 Ibf
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Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:
Fc':= Festar-Cp Fc'= 22308 psi
Check = "OK"
Fb' = Cd-Cm CtCl-Cv-Cfa-CeFox  Fb' = 2100psi
i & X[ £\
Foo= [FbM 1 - — |1/ 1- — fb = 740.7 psi
L Fee /| 1\ EFc',
Check = "OK"
1.20-Emi
Fbe:= ————-  Fbe = 1603636 psi
Rb~
o, me el Lo
e d L Fece )
—_— + - - - - =
\ F 1 i fc !
b c .2' Fbl. 1 _
Fce
Check = "OK"

P
A

fo = §76.6 psi
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design - Typical Column Supporting First Floor

Member Properties: Material Properties:

v = 45pcf

Height == 17.333ft
le:= 11ft E := 1900000ps1

TribArea == 6758 Emin = 980000pst

b= 20in Floy := 2300psi
d = 20in Flog:= 2100psi
A =400 1'.1:12 Fe = 2300ps1
Sz = 13333 iu3 Fv = 260ps1

Sy = 13333 in3

Ix = 133333 i.1:|4
4
Iy = 133333
le-d
Rb = Il =
|
e=334in
Loading: Adjustment Factors:
DL = 25psf Cd=10
LL = 100psf Cm =10
SW = y-b-d Ct=10
Cv=105841
SW = 125 pif i
) ) 0.822 -Emin
wLive := (LL)TribArea Fee = —
(e "
wLlive = 673500 1bf E }

=7 i
Psupport .= 2840271bf Eestar = Fe-Cd

P:= (DL + LL}-TribArea + 5W-Height + Psupport Cp = 0.986

P = 3T70568.6 Ibf

SPEON1D14
Cl=1.0
Cfu-= 1.0
Cec:=10
.«CwE-.: 1.0

Fee = 184931 pst

Festar = 2300 psi
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Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Wooden Column Design

Calculations:

Fc':= Festar-Cp Fc'= 22683 psi
Check = "OK"
Ft'= Cd-Cm-Ct-Cl-Cv-Cfu-Co-Fbx  Fb' = 2100psi

( we Y. £}
fio := |:Fb'-: i } - = fb = 698.1 psi

L Fee /| | Fo')
Check = "OK"
120 Emi
Fbe:= —————  Fbe = 178181 8 psi
Rb
o Ol g0
e d Fce )
LI ——
\ F 1 i !
e Fb'l1 - —
Fee |
Check = "OK"

P
A

— = (.958

fo = 926.4 psi
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Lateral System Design




Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

East-West Lateral Force Resisting Wall, Loading and Deflection Diagram

Sheary

A kperit
-
x =

-13.5k -13.5k e

i
-1
72063 -E2

e 7.5k

-24.123k

EEN 7 3k

-23.083K

75K 73K

-21.3735k
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

East-West Lateral Force Resisting Wall, Joint Coordinates

Joint Coordinates and Temperatures

Label X [ff] N [if] Z [ff] Temp [F] =tach From Diag
1 N1 0 1] o 1]
2 M2 20 0] a 0
3 N3 0 17.33 0 1]
4 M4 20 17.33 a 0
5 M5 ] 34 66 0 0
] NG 20 34.66 0 0
7 M7 0 51.90 a a
8 MNE 20 51.99 0 0
] MG 0 69.33 a i
10 N10 20 g9.33 0 0

East-West Lateral Force Resisting Wall, Base Shear

Plate Forces (per ft) (By Combination)

c Plate | shel Q] k] Il k1] Tl [k-it] AN | il Exk] Eyk] Exylk]
114 P1 0 0 1] a ] -102.802 | -B.722 9.055
2 |14 Pa 0 0 0 ] ] -71.936 -J89 1.49
2 [ 4 P57 0 0 0 0 0 95.348 8.064 2.418
4 14 P&4 0 0 0 0 0 61.083 -4 839 5.554
514 P&s 0 0 0 0 0 -65.208 229 1434
6 | 4 P72 0 0 0 0 0 -43.914 -293 1.104
7|4 P121 0 0 0 0 0 50.484 -4 364 511
E [ 4 P128 0 0 0 ] 0 34 502 -5.244 5.395
o [ 4 P129 0 0 ] a ] -37.622 227 1.042
10 | 4 P136 0 0 ] o] ] -20.861 -5 781
111 4 F135 0 0 0 0 0 24 502 4723 -6
121 4 P192 0 0 0 0 ] 13.336 -5.446 5.02
13[4 P193 0 0 0 0 0 -15.282 247 755
14 [ 4 P200 0 0 0 0 0 -6.172 954 -1.765
15[ 4 249 0 0 0 0 0 14.184 -4 5909 - 747
161 4 P256 0 0 ] a ] -1.201 -3377 12.685

East-West Lateral Force Resisting Wall, Deflections

Joint Deflections (By Combihation)

c Jdoint Label # [in] ¥ [in] Z[in] # Botation [rad] Y Botation [rad] £ Potation [rad)]
1 3 Wkl a 0 0 0 0 0
2 3 N2 0 0 0 0 0 0
3 3 M3 -.049 -.044 0 0 0 0
4 3 M4 -05 042 0 0 0 0
al 3 Wl - 155 - 072 i 0 0 0
] 3 ME - 157 069 0 0 0 0
7 3 MY - 207 - 087 0 0 0 0
8 3 MNE -.208 083 0 0 0 0
g 3 MO - 451 -.0o1 0 0 0 0
101 3 N10 -461 09 ] 0 0 (1]
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Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

East-West Lateral Force Resisting Wall, Uplift Forces

Joint Reactions (By Combination)

c Joing Label X [k] o k] Z K] M [h-f] WY -] M [k-f]

1 M1 38.817 237.03 0 0 1] 0
2 3 N2 37.193 -227.931 0 0 0 0
3 3 M18 26.999 324.305 0 0 0 0
4 3 N27 21.538 206782 0 0 0 0
] 3 N3G 16.508 105,505 ] ] 0 0
6 3 MN45 17.638 8.086 0 0 0 0
7 3 M54 18.064 -39.439 0 0 0 0
8 3 ME3 20.615 -191.001 0 0 0 0
] 3 MN72 25.827 -308.537 0 o 0 0
0! 3 Totals: 220 643 ]

1M1 3 COG (i) X 10 Y AT G661 Z 0

Strength per bar: ® f, As = (0.9) (60 ksi) (1.56 in®) = 84.24 kips

309 kips = 3.68 bars = Use (4) #11's
84.24 kips

Shearwall Reinforcement - Wooden System E-W Resisting

Wall Properiies:

b= 20ft fo = 7000ps1
w:=12in Pu:= 297kip
Ag = 208 Mu = 6160ftkip
Is = 6678 Va= 102.%ip
Calculations:
f'-r’Iu-E

fo = Pa, : fo = 107 3ksf fo = 0.745ks1

Ag Ig
0.2.-fc = 1400 psi 0.2fe=14ka 1.4k=1 > 0.743ksi Mo Boundary Elements

843 &ip

4

2 Ag[fc = 481 9kip =421 Tkip 421.7kip > 102.8kip One Curtain Reinforcement
po=00012
Aszrgd == p-w-12in Astgd = D.l?ilu:

Use#i's @ 18" 0.C.  p-= 000123

Asprov = p-w-12in Asprov = 0.177in"

Vn=hw. I:'E-\,'ﬁ + o -ﬁﬂkai'] Wn= 694 3kip 694 Jap - 102 8&ip  OK
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North-South Lateral Force Resisting Wall, Loading and Deflection Diagram

Y

b
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Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

North-South Lateral Force Resisting Wall, Joint Coordinates

Joint Coordinates and Temperatures

abel X [ff] ¥ [ft] Z [ft] Temp [F] stach From Diap,
1 M1 a 0 1] 0
2 N2 275 0 1] 0
3 N3 a 17.33 4] a
4 N4 215 1733 Q 0
5 NS a 3466 1] a
i MNE 275 34 66 1] 0
7 NT a 51.99 1] a
& N8 215 51.00 1] 0
g NG a0 69.33 Q a
10 N10 275 69.33 1] 0

Plate Forces (per ft) (By Combination)

North-South Lateral Force Resisting Wall, Base Shear

c Plate Label Qk] Qry[k] Il [le-1]. k-] Pl -] Fa[k] Fylk] Faylk]
114 P1 0 1] ] i 0 -53.288 -5 5.06.2
2 |1 4 Pa 0 0 0 0 0 -35.629 -.024 1.65
3 |4 P5Y 0 0 0 0 0 53.616 5.026 5.949
4 | 4 i 0 0 ] 0 1] 34.518 -4 105 3.78
i Pas 0 0 ] ] ] -33676 -024 1619
6 [ 4 P72 0 0 ] 0 0 =21.131 -.024 1.384
r 14 F121 0 0 0 0 ] 32.604 -4.107 -.589
g | 4 P128 0 0 0 0 0 20.101 -4 421 3.703
9 |4 P128 0 0 0 0 0 -19.459 -.022 1.354
10 [ 4 P136 0 0 i 0 0 -§.721 aQ 1284
111 4 P125 0 0 ] i ] 18.504 -4.418 -1.025
12 | 4 P192 0 0 ] 0 1] 9178 -4 544 3.224
13 1 4 P193 0 0 a i) 1] -7.215 0 1.28
14 1 4 F200 0 0 0 0 ] -034 -092 0
15 [ 4 P249 0 0 0 0 0 8.299 -4.51 -1.842
16 [ 4 P256 0 0 i 0 0 3041 -31.56 10,075

North-South Lateral Force

Joint Deflections (By Combination)

Resisting Wall, Deflections

] Jioing Label # [in] i [in] Z [in] X Botation [rad] % Botafion [rad] 7 Botation [rad)
1 3 M1 1] i 1] 0 a 1]
2 3 N2 1] 0 ] 0 ] 0
3 3 M3 -.022 -.023 a 0 a 1]
4 3 M4 -023 023 ] 0 ] 0
] 3 MS - 065 - 03 ] ] ] (1]
g 3 ME - 067 038 ] 0 ] 0
[ 3 M7 - 122 -.045 a 0 a 1]
8 3 ME -123 045 ] 0 ] 0
g 3 MY - 182 -.04i a 0 a 1]
o1 2 N10 =193 (i ] ] ] (1]
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Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

North-South Lateral Force Resisting Wall, Uplift Forces

Joint Reactions (By Combination)

c Joint Label = k] Y [k] Z[k] M [h-i] MY [h-i] ME [k-fi]

1 3 M1 28.722 171.242 ] ] 0 1]
2 3 N2 28.759 -172 286 0 0 0 0
3 3 N18 26.343 229.033 i) i) a 1]
4 3 N2T 23673 141.427 0 0 0 0
5 3 M35 22664 69183 i ] 0 0
6 3 45 2252 671 0 0 0 1]
il 3 M54 22504 -68.098 0 0 0 a
8 3 NE3 23.539 -141.137 0 0 0 1]
g 3 N72 26.184 -230.036 0 0 ] 0
0] 3 Totals: 225 0 0

111 2 COG (ftl MNC MNC T

Strength per bar: ¢ f, As = (0.9) (60 ksi) (1.56 in%) = 84.24 kips

230 kips = 2.74bars = Use (4) #11's
84.24 kips

Shearwall Reinforcement - Wooden System N-S Resisting

Wall Properiies:

b= 30ft fo:= 7000psi
w=12in Pu = 210k
Ag =308 Mu = 69008t kip
Ig = 2230 f74 Vu = 533kip
Calculations:
f‘-r*Iu-E

fc:= LI 2 fo = 53kst fo=0368ku

Ag Ig
02-fe = 1400 psi 0.2.fe=14ku 1.4ksi > 0.368ksi  No Boundary Elements

843.4kip
—F

2 Ag+[Tc= 722.9kip 421.7kip 421 Tkip > 53.3kip One Curtain Reinforcement

p=00012
Asrgd := p-w-12in Asrgd = 0.173 in”

Use#3's @ 18" 0.C.  p-=0.00123

gl

Asprov = p-w-12in Asprov = 0177in"
Vi = bow( 24Fe + p-60ksi) WVn=1041.7kip 1014.7kip = 533kip OK
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Foundation Design - Typical Wooden Column

Member Properties: Material Properties:
b = 10ft fc ;= 3000psi
d:=28in q = 3.0ksf

2 2
A=b" A=1001"
AW

V= Ad V=123331

MW

Supported Loads:

P = 1014.3kip
Calculations:
F = 18.387 ft
q
Pl 2 . 2 . . .
Vul = —-[b — (20in+ d) :| Vul = 852 kip OVe = 0.?5-4-&-4-(20111 + d)-d ¢Vc = 883.4kip
2
b2
Check = "OK"
P (b . .
Vu2i=—|——dib Vu2 = 270.5kip gVe = 0.752[fed b ¢Ve = 276.1kip
7
b2 2
Check = "OK"
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Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Foundation Wall Pilaster Design

Member Properies:

As = 0.40in’

man{Asmin], Asmin?) = 172"

As = 1760

L;=175% Mu = 2058t Jap
bw = 24in fp = bw fy = 60ks1
hf == 16m tw = hf fo=4ka
a:=hf a=16m
d=tp-235n d=215m
Calculations:
beffl := bw + 16hf beffl = 233334t
L
beff? = I beff2 = 4.373%
=00 beff = min{beff]  beff)
I'I-'Iu - 2 [
Asrgd = —————  Asrgd =0.33%n Try (2) #4's
1)
[[p.ﬁ_,--[ d-= i
3 |'__ . i
Asmin] = % Asmin] = 1.632in”
¥ - r -
Asmin) = —‘DD’J:]’“ 4 Amind = 1.7
Try (4) #6's
As-fy
acalc = —ﬁ acale = 0,392 acalc < hi 0K
085 fc-beff
Azad) = :\.Viu - Asad) = I:I._‘:_‘:Qiu2 Min Controls
i a kY -
[d}f}'- d-— [|
acale
085 i R ,
f = (032 0,032 < 0.0325 OK
i acale - )
fhin = ¢-Asfy.i d - — phin = 167937 ftkap  éMn > Mu
L 2 )

125



Cost, Schedule

and Coordination
Analysis




Lauren Wilke
Structural Option
Advisor: M.K. Parfitt

Boyds Bear Country
Pigeon Forge, TN

Original Steel System Take-Off from ICE

v Total Alternates Blank
v Total Applied fireproofing
** Total Applied fireproofing

51,828,586.62
£1,828,586.62
£1,828,586.62

[ ltemCode Description Quantity U Labor$ R U Units™H |
Masormry
Clay masonry units
Clay masonry units
Altarnates Blank
04210.011 MORTAR 85.36 CUYD
04210.502 ADD FOR COMMON (AMERICAN) B 39,105.00 SQFT 08431 0.o2za21 20 4BETS
04210.5680 ADD FOR FLUSH CUT 13,825.00 SQFT 02316 0002014 1102275
04210.582 ADD FOR RAKED JOINT 25,280.00 SQFT 0.1550 0007356 1358375
04219.990 * MASOMRY WALL AREA * 39,105.00 SQFT
“w Total Alfernates Blank £45,217.29
== Total Clay masonry units £45,217.29
“* Total Clay masonry units £45,217.29
Concrefe masonry units
Concrefe masonry units
Alternates Blank
04220.100 FILL vOIDS WMMORTAR 53.85 CUYD 20.5520 0.80 1.25
04220.102 FILL W2IDS WY COMNCRETE 49416 CUYD 20.5520 0.80 1.25
04220.502 8X8X16 COMC BLOCK 26,543.05 PCS 1.9929 0.0775TE 12.89063
04220.872 B2X8X16 FOUNDATICN BLOCK 845.60 PCS 1.9929 0.O077s7eE 1252083
04220.8T4 122816 FOUNDATICON BLOCK 13,821.93 PCS 255590 0.10 10.00
04224.122 MASONRY REBAR 564.43 OWT 20.5520 0,80 1.25
04224200 4" LADDER REIMF, UNCOATED 38,038.00 LMNFT
04224.201 &" LADDER REIMF, UNCOATED 7,900.00 LNFT
04224.202 8" LADDER REIMF, UNCOATED 11,100.00 LNFT
=% Total Alternates Blank £235,343.74
w4 Total Concrete masonry units £235,343.74
=* Total Concrete masomry uiits £235,343.74
= Total Masomry £280,567.03
07140.011 WATERPROOFING ON MASOMNRY 13,825.00 SQOFT 0.4583 0015354 51.5625
s Total Alternates Blank 31171,843.88
=+ Total Fluid applied waterproofing 211,843.88
** Total Fluid applied waterproofing 211,843.88
[ftemCode Descripiion Curantity U Laborg FH Uit UnitsMH |
Metals
Structural steel
Structural steef
Alternates Blank
05129.101 STEEL BEAMS ek
05129.102 | BEAMS 6,029.16 CWT 28.7300 0.90 1.11111
05129104 AMGLES 45,00 CWT 282067 1.20 0.83333
05129.121 STEEL COLUMMS A
05129.404 SHEAR STUD, 3/4" 6,450.00 EACH 05434 0017143 58.33333
05129.501 SHOP PAINT ek
05129.502 RED QXIDE 80,670.69 SQFT 0.0550 0004 250.00
05129.990 * STRUCTURAL STEEL WEIGHT * 303.71 TONS
wiv= Total Alternates Blank 442 3TBAE
v+ Total Structural steel 442 378,76
** Total Structural steef 442 378,76
Steel deck
Steeal deck
Alternates Blank
05310.019 3" METAL DECK T9,200.00 3QFT 04445 0.013528 71.80556
v Total Alfernates Blank 2115,291.44
v Total Steel deck 2115,291.44
** Total Steel deck 115,297,444
* Total Metals 2557 669,60
07810.031 CEMENTITIOUS FIREPROOFING 40,335.34 BOFT 44 3055 1.99308 0.50174
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Original Steel System Take-Off from ICE Continued

[ ftemCode Description Quantity LA Labors MH/Unit UnitsMH |
Concrete
Concrete accessories
Concrete accessorias
Alternates Blank
03150.650 SCREEDS FOR SLAB 9,504.00 LNFT 0.9219 0.0352 28.40309
03150.651 COMNSTRUCTICON JOINTS 15,360.00 LMFT 1.8437 0.0704 14.20455
wii= Total Alternates Blank 247 .825.29
vt Total Concrete accessorios 247,825.29
** Total Concrete accessories 547,825.29
Walded wirae fabric
Welded wire fabric
Alternates Blank
03220.012 6x5 W2 9/2. 9 MESH 871.20 505 23 1663 0.982456 1.01786
= Total Alternates Blank £33,250.48
v+ Total Welded wire fabric £33,250.48
** Total Welded wire fabric £33,250.48
Structural concrate
Structural concrefe
Alternates Blank
03311.700 “CONC IM SLAB OVER MTL DECE* ek
03311.706 3000 PSI VWWRPLUMP &611.11 CUYD 1255997 0533332 1.875
03315.991 * SLAB OVER METAL DECK AREA * 79,200.00 SQFT
ik Total Alternates Blank 544, 537.59
v+ Total Structural concrote 544, 537.59
** Total Structural concrete £44 537.59
Firishing
Finishing
Alternates Blank
03350.132 FLOAT FIMISH 79,200.00 SQFT 0.2754 0010667 593.75
= Total Alternates Blank 327,871.68
v+ Total Finishing £21,8711.68
** Total Finishing 221,871.68
Curing
Curing
Alternates Blank
03390.010 PROTECT & CURE 79,200.00 SQFT 01102 0.004267 234 375
= Total Alternates Blank 210,248.48
o Total Curing 210,248.48
** Total Curing £10,248.48
* Total Concrete £157,673.52
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Original Steel System Take-Off from ICE Continued

[ ftemCode Description Guantity L Labor§ PRt Units™H |
Wood and plastics
Wood framing
Wood framing
Alternates Blank
06110.140 MAILS & ROUGH HARDWARE 259.63 LBS
06110.400 TRUSS 8 M2 PITCH 90" O 121.00 EACH B9.5514 2571429 0.385889
06112.503 * WOoOD ROOF AREA ™ 21,600.00 SQFT
vk Total Alternates Blank £55,050.88
v Total Wood framing £55,050.88
** Total Wood framing 255,050.88
Sheathing
Sheathing
Alternates Blank
06160.179 58" CDX PLYWOOD @& ROOF 25.,963.20 SQFT 0.2245 0008257 120.52136
wv= Total Alternates Blank $25303.73
v Total Sheathing £25,303.73
* Tatal Sheathing £25,303.73
¥ Total Wood and plastics 280,354,687
Shingles
Shingles
Alternates Blank
07310.1441 30 LB FELT 218 SQFT ROLL 120,20 ROLL 29.8483 1102907 0.90669
s Total Alternates Blank 55,087,586
v Total Shingles £5087.86
* Total Shingles £5,087.86
Manufactured roof spocialties
Manufactured roof specialties
Alternates Blank
07710.032 8" ALUMINUM GUTTER 480,00 LMNFT 1.7784
v Total Alfernates Blank 52,174.59
vt Total Manufactured roof specialties £2,174.59
v Total Manufactured roof specialties 32,174.59
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Original Steel System Take-Off from ICE Continued

[itemCode Description Gurantity L Laborg FMHUnit UnitsMH |
Concrete
Structural CIP forms
Structural GIP forms
Alternates Blank
03110.6520 COLUMM FOOTING EDGE FORMS 4,100.50 SQFT 4 4257 0168583 581775
= Total Alternates Blank $22,408.7T7
*** Total Structural GIP forms $22, 406,77
** Total Structural CIP forms £22,408.77
Concrete accessories
Concrefe accessorios
Alternates Blank
03150.651 COMNSTRUCTION JOINTS 3,540.00 LNFT 1.8437 0.0704 14.20455
= Total Alternates Blank 28,005.5T7
*** Total Concrete accessories 28,005.5T
* Tatal Concrete accessories £9,005.57
Welded wire fabric
Welded wire fabric
Alternates Blank
03220.011 6x5 W2.1/W2.1 MESH 316.80 205 22 D080 0933333 1.07143
vk Total Alternates Blank £10,346.05
v+ Total Walded wire fabric £10,346.05
** Total Welded wire fabric £10,346.05
Structural concrefe
Structural concrete
Alternates Blank
03310200 **CONC IM COLUMMN FOOTING™ L
03310.201 3000 PSI DIRECT 452,90 CUYD 11.0050 0.45 230292
03310.350 *““COMNC IM SLAB OMN GRADE* .
03310356 3000 PSIW/FLMP 355,56 CUYD 1237451 0581818 1.71875
03315972 * NO. OF COLUMMN FOOTINGS * 58.00 EACH
03315976 * SOG AREL * 28,800.00 SQFT
ik Total Alfernates Blank £56,215.54
it Total Structural concrete £56,215.54
* Total Structural concreate £56,215.54
Finishing
Finisfhing
Alternates Blank
03350.132 FLOAT FIMISH 28,800.00 S2QFT 02754 0010667 83.75
= Total Alternates Blank £7,931.52
v+ Total Finishing $7,931.52
** Total Finishing £7,931.52
Curing
Curing
Alternates Blank
03390.010 PROTECT & CURE 28,800.00 SQFT 0.1102 0.0042E87 234 375
= Total Alternates Blank 53, 726.72
ik Total Curing £3,726.72
& Tatal Curing £3,726.T2
* Total Concrete 109,632,718
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Structural System Take-Off Summaries

Original Steel Structure Pricing

note: Member prices include installation costs

Values as reported from ICE, available in Appendix

Material Total Price
Masonry

Mortar $45,217.29

Block / Reinforcement $235,343.74

Waterproofing $11,843.88
Metals

Structural Steel $442,378.16

Metal Deck $115,291.44

Fireproofing $1,828,686.62
Concrete

Slab on Deck $157,673.32
Foundations

Concrete $31,491.99

Formwork $22,406.77
Slab On Grade

Concrete / Installation $55,733.42
Roof

Wood Trusses $55,050.88

Wood Sheathing $25,303.73

Accessories $7,262.45

Total:

$3,033,683.69
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Pre-Cast Concrete Structure Pricing

note: Member prices do not include crane installation costs

Member Measurement | Quantity | Unit Price Total Price

Double Tees

15DT34-128S 45 ft 35 $5,457.00 $190,995.00

15DT34-168S 45 ft 33 $5,500.00 $181,500.00

15DT34-208S 60 ft 22 $6,931.82 $152,500.04

15DT34-248S 60 ft 16 $7,000.00 $112,000.00
Girders

12L.B36-118S 30 ft 32 $5,881.00 $188,192.00

241T36-228S 30 ft 30 $5,250.00 $157,500.00
Columns

18"x18" CHE 36 ft 32 $7,560.00 $241,920.00

24"x24" CHI 72 ft 14 $15,120.00 $211,680.00
Installation Costs

Rural Location Picks/Pc Quantity

| Open Storage 2 214 $1,200.00 $513,600.00

Shearwalls

30'x14" Panels 18.75 cwt 32 $59.69 $35,814.00
Foundation Walls

Concrete 27.16 cuyd 16 $79.59 $34,586.63

| Steel 352 cwt 1 $59.71 $21,017.92

Formwork 17360 sf 1 $11.73 $203,632.80
Foundations

Concrete $36,215.79

Formwork $22,406.77
Slab On Grade

Concrete /

Installation $55,733.42
Roof

Wood Trusses $55,050.88

Wood Sheathing $25,303.73

Accessories $7,262.45
Total: $2,244,938.39
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Wooden Structure Pricing

note: Member prices include installation costs

Member Measurement | Quantity | Unit Price | Total Price
Floor Plank
2"x6" T and G 160.1 MBF 1 $2,450.00 $392,245.00
Tubular Steel Trusses
30" TIM 66000 sf 1 $4.10 $270,600.00
30" TJH 21600 sf 1 $4.32 $93,312.00
Girders
10.5"x22" PSL 225 ft 24 $41.25 $22,275.00
10.5"x28" PSL 225 ft 103 $56.88 $131,819.40
Columns
7" x 7" 8 ft 53 $14.20 $6,020.80
12" x 12" 17.7 ft 53 $38.32 $35,947.99
14" x 14" 17.7 ft 34 $55.00 $33,099.00
16" x 16" 17.7 ft 36 $71.84 $45,776.45
18" x 18" 17.7 ft 28 $90.92 $45,059.95
20" x 20" 17.7 ft 30 $112.25 $59,604.75
Shearwalls
| 30'x12" Panels 16.07 cwt 16 $59.69 $15,347.49
20'x12" Panels 13.45 cwt 16 $59.69 $12,845.29
Foundation Walls
| Concrete 27.16 cuyd 16 $79.59 $34,586.63
| Steel 352 cwt 1 $59.71 $21,017.92
Formwork 17360 sf 1 $11.73 $203,632.80
Foundations
Concrete $23,618.99
Formwork $22,406.77
Slab On Grade
Concrete / Installation $55,733.42
Roof
Wood Trusses $55,050.88
Wood Sheathing $25,303.73
Accessories $7,262.45
Total: $1,612,566.71
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Original as Built Schedule

o] o I-':.-sk TMame | Curation Slan Finish Predeceszars Rezource Mames .

1 | Site Clzaring Tiddays WMon TTAD03 | Wed 1172003 Blalock & Sons

< | Ed Site Gradng 20days | Thu 112703 Weo 12/2403 1 Blaiock & Sons

] E Foundation Rebar d days Tue 1279003 Tue 121803 Riouse Censtructon

T Foundation Excavation 13days | Tue 1211603 Thu 171104 Blalock & Sons

] E Concrete Foundations 28 days Fn 17204 Tue H1004 4 Rizuse Construction

[:] E Block Foundation Wals 42 day= Thu 17224 Fri 3184 Fouse Constructon

T E Swruciural Steel Phass 1 17 day= Tue 2704 Wed 311004 Cluality Machinz

E Swructural Steel Phase 2 1 day= Thu 31104 Thu ¥2504 7 Cluslity Machinz

] Sructural Steel Phase 2 10 days Fri 32604 Thu 424 8 Cluality Machinz

=4 Stzel Deck Phase 1 10 day= Thu 3114 Wed 224004 7 Cluality Machins

1 Steel Deck Phase 2 10 days Thu 372504 Wed 4704 | 10 Cluality Machins

12 Zizel Deck Phase 2 13 days Thu4Bm4  Mon 420004 | 11 Cluality Machine

13 E Concrete Deck Phase 1 2 day= Fri 47204 Tue 4130104 Fouse Constructon

14 Concrete Deck Phase 2 ddays Wedd4iaM Fri 4f2304 13 Fiouse Constructon

:: | Concrete Dezcy Phase 3 2 days Ion 4264 Weed 5504 14 Fiouse Constructon
ot Extenor Metal Studs A7 day= Fr 49004 Mon 5031104 Fiouse Constructon

17 E Flywood Sheathing 22 day= Mion 511004 Tue B/304 Riouse Censtructon

1B E Imteror Metal Swuds 19 days Mon 51004 Thu B304 Riouse Constructon

] E ‘Wood Roof Trusses A days | Wed 1804 Tue 82004 Rizuse Constructon

2 E Exteror Sheathing 34 days Tue S84 Fri 77204 Fouse Constructon

2 | Sheanaslls 1d days Thu 51304 Mon 87104 Fiouse Constructon

] | Roof Sheathing Ad day= Mon 511704 Wed TI704 Fiouse Constructon

[Mow3, 03 JCec7, 02 [Jan4 T2 [Feo 1,04 [Feb 20,04 [Mar23 T84 [Apr25 T4 [May23 04 [Jun20 D4 JRl13, T4 JAugl
TIMIF | TIS[W[S[TIM[FITIS | W|S]T[ MIFIT[SIWIS|[T|IMIF[T[S]IW

Blalock & Sons
Blalzck & Sons

|:| Rouse Construction

Blalock & Sons

Rowse Construction

| Rouse Construction

i Quality Machine
Guality Machine

Guality Machine

Quality Machine

Guality Machine

Riowse Construction
jouse Construction
Rouse Consfruction
| Riouse Construction
:l Rouse Construction
[ | Rouse Construction
Rouse Construction
[ ] Rouse Constucion
:l Rouse Consfruction
I

| Rouse Consiruction
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Original Steel Framing System — Second Floor Plan
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Pre-Cast Concrete System

Floor Plans
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Engineered Wood System

Floor Plans




Lauren Wilke

Structural Option

Advisor: M.K. Parfitt

Boyds Bear Country

Pigeon Forge, TN

SUFRUIR

om0

a4 w0 sl 5 s3ad0_gwusos o s3040 L8005 01 5 43090 08 01
E e
B g
a4 smn_e2iaoL = 43099 g2 oL
[ i,
g E} 8 g H
g H 3 g :
P 43040 8zX.30L 300 zx.501 A1 FTxsol = same grx oL
[ T e I, |
g 2 g g B
g ] g g g s
s R 1T [ 9 5301 S 309,570,301 L 4IR9 5T 01 ° YA SXIT0L
[ 3 Tt (i )
E| El H E]
§ 8 ] g
smen_aziet $3qus o700
. =
iL T Sl e e

g g g
8 8 8
N 15049 150 §:| 4304 52X.301 23049 52,501 % 23048 TS oL
I | U
5 L EYE
i Bt

Engineered Wood Framing System — First Floor Plan
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Original Steel Framing System — Longitudinal Section
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Original Steel Framing System — Transverse Section
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