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DESIGN CRITERIA
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GENERAL: Risk Category =l

SEISMIC:

WIND:
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Seismic Design Category =D
le=1.0 R=6.5
Sos= 0.624

Basic Wind Speed =115 mph
Exposure Classification = C

Site Class: D
Design Allowable Soil Pressure = 1800 psf

As per Soils Report by: IGES
Dated: March 29, 2018

DESIGN LOADS

DL =15 psf SL =97 psf
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ROOF A: DEAD LOADS

Roofing:

Batting/Blown Insulation:
Sheathing:

Framing:

Mechanical Ducts/Misc.:
Fire Sprinkling:

Ceilings:

Collateral:

Total Dead Load:
Seismic Roof Snow Load:
Seismic Mass Dead Load:

ROOF B: DEAD LOADS

Roofing:

Batting/Blown Insulation:
Sheathing:

Framing:

Mechanical Ducts/Misc.:
Fire Sprinkling:

Ceilings:

Collateral:

Total Dead Load:
Seismic Roof Snow Load:
Seismic Mass Dead Load:

LIVE LOADS

SNOW LOADS

Ground Snow Load :

Snow Exposure Facter, C, :
Snow Load Importance Factor, | :
Thermal Factor, C, :

Flat Roof Snow Load :
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Table A
Wood Structural Panel Design Capacities Based on Span Ratings‘“’
Strength Planar Shear Stiffness and Rigidity
Shear
t':I:‘?”kg" :;E Rigidity
Bending Axial Tension Axial e Planar Shear Bending Axial through the
Span RS FiA Compression Fut, F. (Ib/Q) El EA B e
Rating (Ib-infft of width) | (st of width) (Ibift of width) (li:in of (Ibsft of width) (Ib-in®t of width) (Io/it of width x 10°) (b of
r:siiz:g panel depth}
panel length)
Capacities relative ta strength axis @
0° 90° 0° 90° 0° 90° 0" 790° 0° 90° 0° 90° 0° 90° 0°/90°
Sheathing Span®
2400 3-ply 250 54 2300 | 600 | 2,850 | 2500 53 156 273 66,000 3,600 3.35 2.90 25,000
32116 3-ply 370 92 2,800 | 1,250 | 3,550 | 3,100 62 198 347 126,500 | 8,100 4.15 3.60 27,000
4ply 407 | 110 | 2800 | 1250 | 5325 | 4,650 81 198 479 126,500 | 17,820 | 4.15 3.60 35,100
5-ply 444 | 166 | 3,640 | 1625 | 5325 | 4,650 93 215 165 126,500 | 25110 | 4.15 3.60 40,500
40/20  3-ply 625 150 | 2,900 | 1,600 | 4,200 | 4,000 68 246 431 247,500 | 18,000 5.00 4.50 28,500
a-ply 688 180 | 2,900 | 1,500 | 6,300 | 6,000 88 246 595 247,500 | 39,600 5.00 4.50 37,050
5-ply 750 | 270 | 3770 | 2,080 | 6300 | 6,000 102 267 205 247,500 | 55,800 5.00 4.50 42750
4824 4-ply 930 | 270 | 4000 | 1,950 | 7,500 | 7,200 93 300 725 440,000 | 64,900 | 5.85 5.00 40,300
5-ply 1,014 | 405 | 5200 | 2535 | 7,500 | 7,200 13 azs 250 440,000 | 91450 | 5.85 5.00 46,500
Floor Span™
200c  4-ply 528 168 | 2,900 | 1,600 | 6,300 | 6,000 87 246 595 231,000 | 28600 5.00 4.50 36,400
5-ply 578 | 252 | 3770 | 2.080 | 6,300 | 6,000 101 267 205 231,000 | 40,300 5.00 4.50 42,000
240c  4-ply 704 | 258 | 3,350 | 1950 | 7,500 | 7,200 96 300 725 330,000 | 57,200 5.85 5.00 39,000
5.ply 768 | 387 | 4355 | 2,535 | 7,500 | 7,200 11 325 250 330,000 | 80,600 5.85 5.00 45,000
320c  5-ply 1,044 | 684 | 5200 | 3250 | 9450 | 9,300 120 390 300 715,000 | 232,500 | 7.50 7.30 54,000
480c  Sply 1,920 | 1,224 | 7,280 | 4,745 | 12,150 | 10,800 158 501 385 1,265,000 | 496,000 | 8.20 7.30 75,750

{a)  The design values in this table correspond with those published in the 2005 edition of the AF&PA American Wood Council's Allowable Stress Deign (ASD)LRFD Manual for

Engineered Wood Construction Tables M9.2.1- M9.2.4, which are available from the AF&PA American Wood Council.
factor, Cg, has already been incorporated inta these design values—do not a

M9.2.1 — M8.2.4 for the appropriate multipliers for Structural | panels.

(b}  Shear through the thickness design capacities are limited to sections two feet or less in width; wider sections may require further reductions,

{c)  5-ply applies to plywood with 5 or more layers; for 5-ply/3-layer plywood, use values for 4-ply plywood.
(d)  Strength axis is defined as the axis parallel to the face and back orientation of the grain (veneer), which is generally the long panel direction, unless otherwise marked.

Page 2of 7

The appropriate panel grade and construction adjustmant
pply the Cg factor a second time. These values do not apply to Structural | panels. See Tables
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Title Block Line 1 Project Title: AL(
You can change this area Engineer: Project ID:

using the "Settings" menu item Project Descr:

and then using the "Printing &

Title Block" selection.

Title Block Line6 —— Printed: 17 MAY 2018, 11:02AM

File = Y:\Projects 2018\18121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6
Wood Beam ENERCALC, INC. 1983-2017, Build:10.17.12.10, Ver:10.17.42.10
Lic. # : KW-06002489 Licensee : ARW ENGINEERS
Description : Activity Rcom Joists

CODE REFERENCES

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Methed ; Allowable Stress Design Fb + 2600 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - 2600 psi Ebend- xx 2000ksi
Fc - Prll 2510 psi Eminbend-xx  1016.535ksi
Wood Species  : Trus Joist Fc - Perp 750 psi
Wood Grade  : MicroLam LVL 2.0 E Fv 285 psi
Ft 1555 psi Density 42 pcf

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling— Repetitive Member Stress Increase

D(0.03) $(0.194) \

—
A " A
\ 1.75x11.25

‘ Span = 16.20 ft / ‘
\ 3 |
Applied Loads i ™ Service loads entered. Load Factors will be applied for calculations.
Uniform Load : D =0.0150, S =0.0970 ksf, Tributary Width = 2.0t X
{ \
DESIGN SUMMARY AE i _ _ ] | Designok |
Maximum Bending Stress Ratio =] 0.695 1 Maximum Shear Stress Ratio = 0.376 : 1
Section used for this span | 1.75x11.25 Section used for this span 1.75x11.25
fb - Actual =\ 2,388.79psi ; fv: Actual = 123.10 psi
FB : Allowable = 3,438.50psi / Fv:Allowable = 327.75 psi
Load Combination +D+5 Lgéd Combination +D+8
Location of maximum on span = 8.1001t Location of maximum on span = 16,313t
Span # where maximum occurs = Span #1 * Span # where maximum occurs = Span #1
Maximum Deflection )
Max Downward Transient Deflection 0.728 in Ratio= 266 >=240
Max Upward Transient Deflection 0.000 in Ratio = 0<240
Max Downward Total Deflection 0.841 in Ratio= 231 =180
Max Upward Total Deflection 0.000 ijn Ratio = 0<180
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Yalues Shear Values
Segment Length Span# M v Cg Cgpy Ci C Cp Cy Cp M fo F'b v fv F'v
D Only 0.00 000 0.0 0.00
Length = 16.20 ft 1 0.118 0.064 090 1000 100 115 100 100 1.00 0.98 319.93  2691.00 022 1649  256.50
+D+8 1000 1.00 115 1.00 1.00 1.00 0.00 000 0.00 0.00
Length = 16.20 ft 1 0.695 0376 115 1000 100 115 100 1.00 1.00 7:35 2,388.79  3438.50 162 12310  327.75
+D+H).7508 1.000 100 115 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 16.20 ft 1 0.544 0294 115 1000 100 115 100 100 1.00 5.76 1,871.57 3438.50 127 9645  327.75
+0.60D 1000 100 115 100 1.00 1.00 0.00 000  0.00 0.00

Length = 16.20 ft 1 0.040 0022 180 1000 100 145 100 100 1.00 0.59 19196  4784.00 013 989  456.00
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Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 2 AUG 2018, 10:17AM

Wood Beam

Lic. # : KW-06002489

File = Y:\Projects 201818121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Description 1| Activity Room Joists at Roof Hoods

CODE REFERENCES

Licensee : ARW ENGINEERS

Calculations per NDS 2015, IBC 2015, CBC 2016', ASCE 7-10

Load Combination Set : ASCE 7-10
Material Properties

Analysis Method : Allowable Stress Design Fb + 2,600.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb- 2,600.0 psi Ebend- xx 2,000.0ksi
Fc - Prll 2,510.0psi Eminbend -xx  1,016.54ksi
Wood Species  : Trus Joist ~ Fc-Pep 750.0psi
Wood Grade  : MicroLam LVL 2.0 E Fv—. 285.0psi
Ft 1,555.0 psi Density 42.0pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase
D(0.24) 5(1.5) D(0.24) 5(1.5)

D(0.0‘IS)‘}S(G.OQT)

2-1.75x11.25

Span = 16.20 ft

A

Applied Loads

Service loads entered. Load Factors will be applied for calculations.

Uniform Load : D =0.0150, S =0.0970 ksf, Tributary Width =1.0ft

Point Load: D=0.240, S=1.50k @ 6.50 ft

Point Load : D=0.240, $=1.50k @ 9.70 ft

N,

DESIGN SUMMARY o Design OK
Maximum Bending Stress Ratio = 0.708 1 Maximum Shear Stress Ratio = 0.296 : 1
Section used for this span 2-1.75x11.25 Section used for this span 2-1.75x11.25
fb : Actual = 2,435.52psi | fv:Actual = 97.086 psi
FB : Allowable A 3,438.50psi | Fv:Allowable = 327.75 psi
Load Combination +D+8 Load Combination +D+5
Location of maximum on span = 8.100ft Location of maximum on span = 15.313 ft
Span # where maximum occurs = Span # 1 Spapf‘# where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.708 in Ratio=  274>=340
Max Upward Transient Deflection 0.000 in Ratio = /./ 0<240
Max Downward Total Deflection -...0.820 in Ratio=" 237 >=180
Max Upward Total Deflection 0.000 in— Ratio = 0<180
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M v C¢ Cpy Ci C Cm Cy C M fb F'b v fy Fv
D Only 0.00 0.00 0.0 0.00
Length = 16.20 ft 1 0.124 0.052 090 1.000 100 115 100 100 1.00 205 33354 2691.00 035 1326  256.50
+D+8 1000 100 115 100 100 1.00 0.00 0.00 000 0.00
Length = 16.20 ft 1 0.708 0296 115 1.000 1.00 115 100 100 100 1498 243552 343850 255 97.06 32775
+D+0.750S 1.000 100 115 100 100 1.00 0.00 0.00 0.00 0.00
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Project Title: D
You can change this area Engineer:
using the "Settings" menu item ﬁfol_eci ::?3 .
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Title Block Line 6 Printed: 2 AUG 2018, 10:17AM
! w 0 Od B eam File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6
Lic. # : KW-06002489 Licensee : ARW ENGINEERS
Description : Activity Room Joists at Roof Hoods
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M Vv Cd Cgpy Cf G Cm Cy¢ C M fo Fb v fv Fv
Length = 16.20 ft 1 0555 0232 115 1000 100 115 100 100 100 1175 1,910.03 343850 200 7611  327.75
+),60D 1000 100 115 100 100 1.00 0.00 0.00 0.00 0.00
Length = 16.20 ft 1 0.042 0017 160 1.000 1.00 115 100 1.00 1.00 1.23 200.13  4784.00 021 796  456.00
Overall Maximum Deflections
Load Combination Span Max. "-" Defl  Location in Span Load Combination Max. "+'Defl  Location in Span
+D+S 1 0.8198 8.159 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 2.647 2.647
Overall MINimum 2.286 2.286
D Only 0.362 0.362
+D+S 2.647 2.647
+D+0,750S 2.076 2.076
+.60D 0.217 0.217

S Only 2.286 2.286



Title Block Line 1 Project Title: A7
You can change this area Engineer: Project ID:

using the "Settings" menu item Project Descr:

and then using the "Printing &

Title Block" selection.

Title Block Line 6 Printed: 17 MAY 2018, 11:02AM

File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6
Wood Beam ENERCALC, INC. 1983-2017, Build:10.17.12.10, Ver:10.17.12.10
Lic. # : KW-06002489 Licensee : ARW ENGINEERS
Description : Activity Room Joists

Overall Maximum Deflections

Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+ Defl ~ Location in Span
+D+8 1 0.8408 8.159 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 1814 1.814
Overall MINimum 1.571 1.571
D Only 0.243 0.243
+D+S 1814 1814
+D+0.750S 1422 1.422
+0.60D 0.146 0.146

S Only 1571 1.571
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Printed: 8 AUG 2018, 9:37AM

Description':

Wood Beam
Lic. # : KW-06002489
Beam supporting windows above overhead doors

CODEiREFERENCES

File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Licensee : ARW ENGINEERS

Calculatlons per NDS 2015, IBC 2015, CBC 2016, ASCE 7- 10

Load Combmatlon Set : ASCE 7-10
Material Proper;geg

,/

Analysis Method : Allowable Stress Design

Load Combination

Waod Species
Wood Grade

Beam Bracing

ASCE 7-10

: Trus Joist
- MicroLam LVL 2.0 E

Fb+

Fb -

Fc - Prl
Fc - Perp
Fv

Ft

. Beam is Fully Braced against lateral-torsional buckling

2,600.0 psi
2,600.0 psi
2,510.0psi
750.0 psi
285.0psi
1,555.0 psi

E..

Modulus of Elasticity

Ebend- xx 2,000.0ksi
Eminbend - xx 1,016.54ksi
Density 42.0pcf

D(O 075)

A

"

3-1.75x7.25

Span = 15.330 ft

Applied Loads

~

pd

Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads

Uniform Load : D =0.0750, Tributary Width = 1.0 ft

DESIGN SUMMARY N o Design OK i
Maximum Bending Stress Ratio = 0.282 1 Maximum Shear Stress Ratio = 0.094 : 1
Section used for this span 3-1.75x7.25 Section used for this span 3-1.75x7.25
fb : Actual = 659.94 psi fv . Actual = 24 11 psi
FB : Allowable = 2,340.00psi Fv : Allowable = 256.50 psi
Load Combination D Only * Load Combination D Only
Location of maximum on span = 7.665ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span # 1
Maximum Deflection -
Max Downward Transient Deflection 0.000 in Ratio = 0<240
Max Upward Transient Deflection 0.000 in Ratio = 0<240
Max Downward Total Deflection 0.323 in Ratio = 569>=180
Max Upward Total Deflection 0.000 in Ratio = 0<180
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segmentlength ~ Span# M v Cev Ci G Cp Cy M fb F'b v fu Fv
D Only 0.00 0.00 0.00 0.00
Length = 15.330 ft 1 0.282 0.094 1.000 100 1.00 100 1.00 2,53 659.94  2340.00 061 2411 256.50
+0.60D 1.000 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 15.330 ft 1 0.095 0.032 1000 100 100 1.00 1.00 1.52 395.96  4160.00 037 1447  456.00
Overall Maximum Deflections
Load Combination Span ax."-"Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
D Only 1 0.3228 7721 0.0000

0.000



Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:

Engineer: /ﬁ q

Project ID:
Project Descr:

Printed: 8 AUG 2018, 9:37AM

Wood Beam
Lic. # : KW-06002489

File = Y:\Projects 2018\18121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Licensee : ARW ENGINEERS

Description : Beam supporting windows above overhead doors

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support1  Support 2

Overall MAXimum 0.660 0.660

Overall MINimum 0.396 0.396

D Only 0.660 0.660

+0.60D 0.396 0.396



Title Block Line 1 Project Title:
You can change this area Engineer: A [O
using the "Settings" menu item Project ID: .
and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 T T Ty Printed: 8 AUG 2018, 12:42PM
ikt File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Steel Beam- : /

Lic. # : KW-06002489
Description :// Angle supporting windows above overhead doors
/

Licensee : ARW ENGINEERS

CODE REFERENCES :
Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

Analysis Method :Allowable Strength Design_ Fy : Steel Yield : 36.0 ksi
Beam Bracing:  Beamvis-Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

D(0.075)

& 7
A | L6xBx5/16

Span = 15330 ft

e }C— J

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loading
Uniform Load : D =0.0750 kift, Tributary Width =1.0 ft

DESIGN SUMMARY ; [ Designok |

| Maximum Bending Stress Ratio = 0.382: 1 Maximum Shear Stress Ratio = 0.028 : 1
Section used for this span / L6x6x5/16 | Section used for this span L6x6x5/16
Ma : Applied j 2.567 k-t Va : Applied 0.6699 k
Mn / Omega : Allowable 6.722 k-ft / Vn/Omega : Allowable 24.252 k
Load Combination \ D Only ) Load Combination D Only
Location of maximum on span 7.665ft Location of maximum on span 0.000 ft
Span # where maximum cccurs Span #1 Span # where maximum occurs Span#1
Maximum Deflection
Max Downward Transient Deflection 0.000 in Ratio= 0<360
Max Upward Transient Deflection 0.000 in Ratio = 0 <360
Max Downward Total Deflection 0.289 in Ratio = 636 >=180
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax + Mmax-  Ma Max Mnx  Mnx/Omega Cb Rm VaMax  Vnx Vnx/Omega
D Only
Dsgn.L= 15291t 1 0.382 0.028 257 2.57 11.23 6.72 1.00 1.00 0.67 40.50 24.25
Dsgn.L= 0.041t 1 0.004 0.028 0.03 0.03 11.23 6.72 1.00 1.00 0.67 4050 2425
+0.60D
Dsgn.L= 15281t 1 0.229 0.017 1.54 1.54 11.23 6.72 1.00 1.00 0.40 40.50 2425
Dsgn.L= 0.04 1 0.003 0.017 0.02 0.02 11.23 6.72  1.00 1.00 0.40 40.50 2425
Overall Maximum Deflections
Load Combination Span Max. "' Defl  Location in Span Load Combination Max. "+' Defl Location in Span
D Only 1 0.2894 7.709 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 0.670 0.670
Overall MINimum 0.402 0.402
D Only 0.670 0.670

+).60D 0.402 0.402
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File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
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Current Date: 8/2/2018 9:53 AM
Units system: English

File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
Load condition: DL=Dead Load

Loads

Il Distributed user loads - Members

-0.236[Kip/ft] e -0.236[Kip/ft]

AP L
Toc




Current Date: 8/2/2018 9:53 AM
Units system: English

File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
! nad condition: SL=Snow Load

Loads

I Distributed user loads - Members

-1.53(Kip/ft]

-1.53[Kip/ft]

TN B
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Current Date: 8/9/2018 9:38 AM

Units system: English

File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
| ! oad condition: W=Wind Load C&C

Loads
I Distributed user loads - Members

A

Z X




Current Date: 8/2/2018 9:53 AM
Units system: English

File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
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Current Date: 8/2/2018-9:54 AM .,
Units system: English

File name: Y:\Projects 2018\18121
Load condition: LC1=DL+SL

)

- NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\

At
ALY

\\

Tx=-0.594648[in]
Ty=-0.017618[in]

L/24

Ty“—'ﬁl.ﬂfﬁZG[in]

Tx=0.594648[in]
Ty=-0.017616[in]

b <
T




Current Date: 8/2/20}_8 9:54-AM
Units system: English

File name: Y:\Projects 2018\18121 2\NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
! nad condition: SL=Snow Load

L/430

- Ty=-1.5978[in]

Tx=-0.515182[in]
Ty=-0.015262[in]

Tx=0.515182[in]
Ty=-0.015262[in]

PrNTR—
|
Ve
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Current Date: 8/2/2018 9:54 AM
Units system: English

File name: Y:\Projects 2018\18121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
! nad condition: LC1=DL+SL

Internal forces

B Bending momenl

M33=275.4[Kip*ft]
M33=275.4[Kip*ft]
M33=288.34[Kip*ft] M33=288.34[Kip*ft]

M33=-354.03[Kip*ft] M33=354.03[Kip*ft]

M33=-354.03[Kip*ft) M33=-354.03[Kip*ft]

P
=
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Current Date: 8/2/2018 9:57 AM /%
Units system: English

File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
|_Load condition: LC1=DL+SL

Internal forces
Bl shear force

V2=-6,59[Kip]
V2=-6.59[Kip] _

V2=46.39[Kip] 4 V2=46.39[Kip]
W 1-”9& WQ?XQ{'

V2=-20,83[Kip] V2=20.83[Kip]

W 18X76

 wisx7e

V2=-20.83[Kip] V2=20,83[Kip]
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Current Date: 8/3/2018 1:25 PM
Units system: English
File name: Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\RAM\18121 - Activity Room Frame.etz\
| Load condition: LC1=DL+SL
T W sy
|
|
L |
2] E
z z
W
V- 52
T Fx=20.83[Kip] Fx=-20.83[Kip]
| Fy=5585[Kip] ¥=55.85[K§p]
!
%—-—:—
FOQTING
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& L P .
W= (86 . g4 uyte Flb
[ 19 s B
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03-Aug-18
A i T s : .
.ﬁ IBC 2015 Cast-in-place Anchor Bolt De Ag{referencmg ACI 318-14 Chapter 17 1:48 PM
Version Date: Der_,emﬁer 5,2017 Author: Troy M. Dye Reviewed By: Scott Porter
JOB TIFLE: NAC Recreation Center } JOB #: 18121
ENGINEERS DESCRIPTION: Typical W columns 4 DESIGNER: TMD
Pier and Anchor Bolt Geometry -
Min Edge or Spacing Bolt Top PietEdge T [g e |l gpnmete
Top Pier Edge 10 Quantities ﬁE"S e ° =
B-i4
AB-f5 0 a He °
ABf4 0 ABIZ | |1 g e SteslBase
AB3 0 ot e o il
AB-f2 0 AB-N =
AB-f1 2 2 | |
Column centerline 0 << MTe ol | 4Bl
AB-b1 2 2 Steel Column ° ™ AB-b2
AB-b2 0 _—L ® AB-b3
AB-b3 0 o AB-ba
AR g Gusset Plate /| : : ABbS
AB-b5 0 i T r— | | Bottom Pier Edge
Bottom Pier Edge 10 4 # Bolts in Group o
Pier Dimensions Left Right
Left Pier Edge 7 18.0  "wide Pier Pier
AB-H 2 240 “long Vbottom Edge Gl
Column centerline 0 << Bolt Group Dimensions AB-1 AR
AB-r1 2 4.0 " wide
Right Pier Edge 7 4.0 "long
Figure 1. Generic Anchor Bolt Locations
Design Loads e
ShearV, : 32 kips Use AC! 318 Section 5.3 load combinations
/ Is the seismic tension component
Tension P 1] kips more than 20% of the total factored NO Tensile
\ tension force?
Increase Shear Vu and Tension Pier confined for tension force? YES Boit Threads Stress
Pu above by Omega. ——-—Pier.confined for shear force? YES Diameter per Area
Anchors Torqued: ~NO k (n® (inch) (in®)
Bolt Grade: A36 0.5 13 0.14
Bolt Diameter 1 inohs Omega Level Force 17.2.3.4.3d 8 17.2.3.5.3¢ 0625 1 0.23
Embedment Length: 12 inches Bearing Area: 0.98 in? 0.75 10 0.33
Concrete f.: 3000 psi Steel ¢y 0.75  Section 17.3.3 0.875 9 0.46
Steel §g: 0.65 Section 17.3.3 1 8 0.61
Rebarf: 80000 psi Concrete ¢:  0.75  Section 17.3.3 1.125 7 0.76
AnchorFy: 58— ksi 1 Section 19.2.4 1.25 7 0.97
BoltArea Ay . 061 in? At 1 Section 17.2.6 1.375 6 1.15
Seismic Design . 15 6 1.41
Category Factor: | Bacion 123044 1.75 5 1.90
Eccentricity for Tension 2 4.5 2.50
0 in 225 4.5 3.25
Pier Ht / Ftg Thick: 30 inches OK Eccentricity for Shear 25 4 4.00
Bolt type: H 0 275 4 493
3 4 5.97
Tension Calculations Ca Ca
Ay 432 in? Left Edge Dist. : 7 inches Top Edge Dist. : 10 inches
Ano 400 in? Right Edge Dist. : 7 inches Bottom Edge Dist. : 10 inches
Concrete Tension Capacity (Section 17.4.2) - Breakout Strength
Veen:  1.00 Vea N 0.82 Ve N 1
N,= 207 kips Nep = 18.3 kips
Concrete Tension Capacity (Section 17.4.3) - Pullout Strength
Vept 1 Npp = 235 kips
Np= 235 kips Capacity of Group: 94.1 kips
Concrete Tension Capacity (Section 17.4.4) - Side-Face Blowout Strength
Use Ay : 432 in?
Ney=N/A  kips Ngbg = N/A kips
¢P.: 706 kips Pc IkipS Ultimate Concrete Strength Based
Steel Tension Capacity (Section 17.4.1) on Pullout Only
Ps': 351 kips/AB Pz :kips Ultimate Steel Tension Capacity



03-Aug-18
IBC 2015 Cast-in-place Anchor Bolt Design referencing ACI 318-14 Chapter 17 1:46 PM
Version Date: December 5, 2017
JOB TITLE: NAC Recreation Center JOB #: 18121
ENGINEERS DESCRIPTION: Typical W columns DESIGNER: TMD
Shear Calculations B Specify which system resists shear

Bolts Resisting Shear
Steel Shear Capacity (Section 17.5.1)

Bolts resist tension and shear

. . Ultimate Steel Shear Capacity based on
Voo 1688 Hps/AB Vsa Kips Assumed Breakout Surfgce Y
n: 4 Number of anchors resisting shear based on assumed concrete breakout surface
Grout height below base plate, h; : 1.5 inches

Concrete Shear Breakout Capacity (Section 17.5.2)

Yeou:  1.00 Wegy: 0.84 Vev 1.2 Yyt 1.00
Top Edge Bolts Bottom Edge Bolts
Edge Distance: 10.0 inches Edge Distance : 10.0 inches
Aye= 2700 in? Ay= 2700 in?
Avyee= 4500 in? Ayes= 4500 in?
Vo= 184  Kkips Vo= 18.4 kips
Ve = 11.1 kips Vep = T4 kips
Concrete Shear Pryout Capacity (Section 17.5.3)
Vep=  97.2  kips Ny = 55.1 kips
Group Capacity Vn:kips Group Capacity V,;: kips Ultimate Concrete Capacity Based
on Pryout Strength Cnly
Combined Tension and Shear ™
Shear Force Acting Towards Top Pier Edge, V,,, Shear Force Acting Towards Botto\s‘n\Pier Edge, Vyortom
0000 <1-0OK Concrete Tension (P /¢P,)
0432 <1-0K Concrete Shear (V /¢V,) 0.439 <1-0K Concrete Shéar (M 1V5)
0439 <1-0K Conerete Combined (Section D.7)
0.000 <1-0OK Steel Tension' (P /6P
0730 <1-0OK Steel Shear (V /¢Vee) / 0730 <1-0K Steel Shear (Vuld:VEs)
‘." 0730 <1-0K Steel Combined (Section D.7)
| y,
Ancl&z;l:;l:: SE Checks Shear Only Ancg?)::?e:z g? ) _C}hek:ks Shear and Tension
ACI 318 SECTION 17.2.3.4.3.DOES NOT APPLY
) —~
DESIGN SUMMARY N
Anchor Bolts (4) 1" diameter headed anchor bolts w/ 12"minimum embedment
Designed for combined tension and shear
Tension Confined Pier 18" wide x 24" long w/ min (1) #5 vertical bars
Designed to transfer anchor boit tension into reinforcement
Shear Confined Pier 18" wide x 24" long w/ min (2) #4 hairpin

Designed to transfer anchor bolt shear into reinforcement

A

e

Y]



03-Aug-18
IBC 2015 Cast-in-place Anchor Bolt Design referencing ACI 318-14 Chapter 17 1:46 PM
B Version Date: December 5, 2017
JOB TITLE: NAC Recreation Center JOB #: 18121
DESCRIPTION: Typical W columns DESIGNER: TMD

ENGINEERS

Anchor Reinforcing

Reinforcing Data
it 1 ) )
Ve 1 Assumes that vertical reinforcement
layout is symmetrical around anchor
s 1 bolt pattern
¥i 0.8

Pier Reinforcement to Resist Tension Breakout (17.4.2.9)
Vert. Pier Reinforcing Size : 5 bar

NOTE: The calculation for the concrete anchor capacities are based on 1)
Tension pullout, 2) Shear pryout. The breakout strength in tension and shear
and side face blowout are omitted because the vertical reinforcement is used
to confine this failure cone.

. : B & N
Distance from AB.to Rebar(B): 4 in [ LA I
Cover above vert. remf(A)i 2 in AT T - T = = F
c: 3 in Al . =35° >~
RebarArea: 031 in? - Reimmintl Yar = =
Rebar Diameter :  0.625 in ' | NIRE 1 ~ 2
l: 21.36 in g Ko R e
le: 6.00 in M ECBANE
i ’ ' : . {
0.75"F, of Rebar @ |y -f;:  12.84 ksi I~ .
Aw:  0.00 in® ) ) ) o 3 < Anchor reinfarcement
Total # of vertical bars required :EQuantlty of reinforcement placed symmetrically =0.5hsr | placed symmetrically
around anchor bolts
A Section A-A
Embedment of standard hook :  6.00 in gt
Pier Reinforcement to Resist Shear Breakout (17.5.2.9) \
Hairpin/stirrup reinforcing size : 4 bar
Rebararea: 04 in?
Ag: 071 in? ‘: A
Total # of hairpins/stirrups 2 Quantity of hairpins or stirrups [ % \ J
required : wrapped around anchor bolts g0y \—Anghor - Anchor
7 group temforcement
Plan
zrg_/" l\
"~ Anchor group — :
A - i T | I |
- ars anacine
4 s | e
1 : K)
: | s tha lesser
£ Anchor | 1 T
reinfarcement -??;:' NN 7177 "
As small as possible i
obsarving cover en |
v requirements B — =
- fion
v
- Ancher _T =
" Flordaniuny Anchar ' Anghar
\ Anchor e fenforcenment
/ wroue reintorcarment
/ L : ]
Saction A-A /; Suevan 6.8

Fig RIL6.2 Yt~ Heiepie anchen: reinforcement for siteer Fig RDA2 WA Edee reinfurcement wnd anclior veinfirces
st o shir
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Title Block" selection.

Title Block Line 6 e

Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 2 AUG 2018, 8:33AM

Wood Beam

Lic. # : KW-06002489
Descriptidn : Vestibule Glulam Beam /

CODE )!EFERENCES P

File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Licensee : ARW ENGINEERS

Calculations’ per NDS 2015, IBC 2015 CBC 2016, ASCE 7-1
Load Combination Set : ASCE 7-10

Material Properties

0

Analysis Method : Allowable Stress Design Fb+ 2,400.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb- 1,850.0 psi Ebend- xx 1,800.0ksi
Fe - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF “Fo~Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade ~ : 24F - V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.200pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling \
D(0.405) S(2.241)
v v k7 \ v [
% 5.125x15 /
Span=11.0ft /
L S |
| g N 1

Applied Loads 7

N

\

. Service loads entered. Load Factors will be applied for calculations.

Uniform Load : D =0.0150, 5=10.0830 ksf,,Tr butary Width = 27.0 ft

\
|

DESIGN SUMMARY ] , ‘=_ _
Maximum Bending Stress Ratio /= 0.905 1 Maximum Shear Stress Ratio = 0.721:1
Section used for this span / 5.125x15 Section used for this span 5.125x15
fb : Actual = 2,498 86 psi / fv : Actual = 219.71 psi
FB : Allowable | = 2,760.00psi Fv : Allowable = 304.75 psi
Load Combination \ +D+5 Load Combination +D+S
Location of maximum on span \= 5.500ft / Location of maximum on span = 9.755ft
Span # where maximum occurs 2, Span # 1 /" Span # where maximum occurs = Span # 1
Maximum Deflection /
Max Downward Transient Deflection 0.286 in -Ratio = 461 >=240
Max Upward Transient Deflection ~0.0007in Ratio = 0<240
Max Downward Total Deflection 0.338 in Ratio = 390>=180
Max Upward Total Deflection 0.000 in Ratio= 0<180
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M Vv Cg Cgy Cp C Cm Cy4 C M fb Fb v fv F'y
D Only 0.00 0.00 0.00 0.00
Length = 11.0 ft 1 0.177 0141 090 1000 1.00 100 100 1.00 1.00 6.13 38248 2160.00 172 3363 23850
+D+8 1000 100 100 100 100 1.00 0.00 0.00 0.00 0.00
Length =11.0 ft 1 0.905 0721 115 1000 100 100 1.00 1.00 100 4002 2,498.86  2760.00 11.26 219.71 304.75
+D+0.7508 1000 100 100 100 100 1.00 0.00 0.00 0.00 0.00
Length = 11.0 ft 1 0.714 0568 115 1000 100 100 100 1.00 100 3155 1,969.76  2760.00 8.88 17319  304.75
+0.60D 1.000 100 100 100 100 1.00 0.00 0.00 0.00 0.00
Length=11.0 ft 1 0.060 0048 160 1000 100 100 100 1.00 1.00 3.68 22949 3840.00 103 2018 424.00



Title Block Line 1 Project Title: A23
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Title Block” selection.

Title Block Line 6 Printed: 2 AUG 2018, 8:33AM

File = Y:\Projects 2018118121 - NAC Recreation CentertEngineering\Calculations\Other\18121.ec6
WOOd Beam ile I erEng g\Calculations €c
Lic. # : KW-06002489

Licensee : ARW ENGINEERS

Description : Vestibule Glulam Beam
Overall Maximum Deflections
Load Combination Span Max. "-"Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+D+§ 1 0.3379 5.540 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support 2
Overall MAXimum 14.553 14.553
Qverall MINimum 12326 12.326
D Only 2228 2228
+D+8 14.553 14,553
+D+0.7508 11.472 11.472
+0.60D 1337 1.337

S Only 12.326 12326



Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 2 AUG 2018, 10:48AM

Steel Column

Code References

File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Licensee : ARW ENGINEERS

Calculations per AISC 360-10, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-10

General Information

" HSS4xdx1/4

e ’
AN

Steel Section Name ;-

Overall Column Height 12.0 ft

Analysis Method ./ Allowable Strength Top & Bottom Fixity Top & Bottom Pinned \
Steel Stress Grade , A500, Grade B, Fy =46 ksi, Carbjn Brace condition for deflection (buckling) aleng columns : 'I
Fy : Steel Yield \ 46.0 ksi y X-X (width) axis : [ |
E : Elastic Bending Mo\dylus 29000 ks P Unbraced Length for X-X Axis buckling = 12.0 ft, K= 1.0 /
. i Y-Y (depth) axis : \
// Un&)rage Length forY-‘#'.‘Axis buckling =120 ft, K= 1.0 ¥
Applied Loads i e Service loads entere\"d; Load Factors will be applied for c‘alc{lations.
Column self weight included : 146.170 Ibs * Dead Load Factor e
AXIALLOADS . .. o
Axial Load at 12.0ft, Yecc=1.0in, D =2.20, S=12.40 k e T
DESIGN SUMMARY - e
Bending & Shear Check Results e
PASS Max. Axial+Bending Stress Ratio = 0.3903 :1 Maximum Load Reactions . .
Load Combination +D+S Top along X-X 0.0k
Location of max.above base 11.919 ft Bottom along X-X 0.0k
At maximum location values are . . . \ /" Top along Y-Y 0.1014 k
" \ /S
Pa: Axial 14.746 k /" Bottom along Y-Y 0.1014 k
Pn/Omega : Allowable 50.754 k d . .
Ma-x : Applied i _2097. kit - Maximum Load Deflections . . :
Mn-x / Omega : Allowable 10.765 k-ft AJO?ng{'}Z d combi-r%t??lag%fs ol 70071t above base
Ma-y : Applied 0.0 k-t 0
Mn-y / Omega : Allowable 10.765 k-t Along X-X 0.0in at 0.0ft above base
for load combination :
PASS Maximum Shear Stress Ratio = 0.003988 :1
Load Combination +D+S
Location of max.above base 0.0 ft
At maximum location values are . . .
Va : Applied 0.1014 k
Vn/Omega : Allowable 25423 k
Load Combination Results
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio ~ Status  Location Stress Ratio  Status  Location
D Only 0.046 PASS 0.00 ft 0.001 PASS 0.00 ft
+D+8 0.390 PASS 11.92 0.004 PASS 0.00 1t
+D+).7508 0.308 PASS 11.92 ft 0.003 PASS 0.00 ft
+).60D 0.028 PASS 0.00ft 0.000 PASS 0.00 ft
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx - End Moments  k-ft My - End Moments
Load Combination @ Base @Base @ Top @Base @Top @ Base @ Top @Base @Top
D Only 2.346 " 0015 0015
+D+8 14,746 Y R 5 (1) 0.101
+DH0.7508 e S eor - 82 P ote0 0080
+0.60D 1.408 82" , -0.009 0.009
S Only L R 0086 0.086
Extreme Reactions £ 3
Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx-End Moments k-t My - End Moments
Iltem Extreme Value @ Base @ Base @ Top @Base @Top @ Base @ Top @Base @ Top
Axial @ Base Maximum 14.746 / -0.101 0.101
" Minimum 1.408 -0.009 0.009
2.5 ox

¢



You can change this area Engineer:
using the "Settings" menu item EFOI_EC§ %)5 ‘
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Title Block Line 6 Printed: 2 AUG 2018, 10:48AM
Ste eI C Ol umn File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Lic. # : KW-06002489
Description : Vestibule Column under GLB

Title Block Line 1 Project Title: A ; ¢

Licensee : ARW ENGINEERS

Extreme Reactions

Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx -End Moments  k-ft My - End Moments
Item Extreme Value @ Base @Base @ Top @Base @ Top @ Base @ Top @Base @Top
Reaction, X-X Axis Base Maximum 2.346 -0.015 0.015
" Minimum 2.346 -0.015 0.015
Reaction, Y-Y Axis Base Maximum 1.408 -0.009 0.009
" Minimum 14.746 -0.101 0.101
Reaction, X-X Axis Top Maximum 2.346 -0.015 0.015
! Minimum 2.346 -0.015 0.015
Reaction, Y-Y Axis Top Maximum 2.346 -0.015 0.015
* Minimum 12.400 -0.086 0.086
Moment, X-X Axis Base Maximum 2.346 -0.015 0.015
! Minimum 2.346 -0.015 0.015
Moment, Y-Y Axis Base Maximum 2.346 -0.015 0.015
" Minimum 2.346 -0.015 0.015
Moment, X-X Axis Top Maximum 2.346 -0.015 0.015
! Minimum 2.346 -0.015 0.015
Moment, Y-Y Axis Top Maximum 2.346 -0.015 0.015
A Minimum 2.346 -0.015 0.015
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000 in 0.000 ft 0.013 in 7.007 ft
+D+5 0.0000 in 0.000 ft 0.087 in 7.007 ft
+D+0.7508 0.0000 in 0.000 ft 0.068 in 7.007
+0.60D 0.0000 in 0.000 ft 0.008 in 7.007 ft
S Only 0.0000 in 0.000 ft 0.074 in 7.007 ft
Steel Section Properties : HSS4x4x1/4
Depth = 4,000 in | xx = 7.80 in*4 J = 12.800 in*4
Design Thick = 0.233 in S xx = 3.90 in"3
Width = 4,000 in R xx = 1.520 in
Wall Thick = 0.250 in Zx = 4.690 in*3
Area = 3.370 in"2 lyy = 7.800 in™M C = 6.560 in*3
Weight = 12.181 pif Syy = 3.900 in*3
Ryy = 1.520 in
Ycg = 0.000 in



Title Block Line 1 Project Title: 2l
You can change this area Engineer: A3¥
using the "Settings" menu item Project ID:
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Title Block Line 6 Printed: 2 AUG 2018, 10:48AM
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Lic. # : KW-06002489

Licensee : ARW ENGINEERS

Description : Vestibule Column under GLB
Sketches
14,60k 14,60k
Y
|
- | |
Hsni s £ g | g
\ Load 1 | |
=
/ | X
c ' |
S :
o 8
< i L

| ‘ &
4.00in J A |




Title Block Line 1

You can change this area

using the "Settings" menu item

and then using the "Printing &

Title Block" selection.

Title Block Line 6 e

Project Title:
Engineer:;
Project ID:
Project Descr:;

A%l

Printed: 2 AUG 2018, 9:50AM

Wood Beam
Lic. # : KW-06002489
Description : Qutlockers

CODE\REFERENCES

File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Licensee : ARW ENGINEERS

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10

Load Combination Set : ASCE 7-10
Material Properties

Analysis Method : Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-10 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prl 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species  : Douglas Fir - Larch Fc - Perp 625.0 psi
Wood Grade  : No.2 Fv 180.0 psi
- Ft 575.0psi Density 31.20pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling Repetitive Member Stress Increase
! = N ‘.
| D(0.03) S(0.194) D(0.03) S(0.194) \\
¥ 13 ] [ 7 7 2NN =

2x6

Span =3.0ft

[

2x6

Span = 1.50 ft

L

.

Applied Loads

Service loads entered. Load Factors will be applied for calculations.

Load for Span Number 1
Uniform Load : D =0.0150, S=0.0970 ksf, Tributary Width = 2.0 ft

Load for Span Number 2
Uniform Load : D =0.0150, S =0.0970 ksf, Tributary Width = 2.0 ft

/

DESIGN SUMMARY - Design OK
Maximum Bending Stress Ratio - 0.258 1 Maximum E‘ghear Stress Ratio = 0.280 : 1 \
Section used for this span ‘_ 2x6 Section used for this span 2x6 ‘
b : Actual = 399.87psi | fv: Actual = 57.93 psi
FB : Allowable = | 1,547.33psi / Fv:Allowable = 207.00 psi
Load Combination +D+S Loadfbombination +D+5
Location of maximum on span = 3.0001ft Location of maximum on span = 2547t
Span # where maximum occurs = Span # 1 ?p’an # where maximum occurs = Span # 1
Maximum Deflection ‘
Max Downward Transient Deflection 0.006 in Ratio =" 5666 >=24) :
Max Upward Transient Deflection 0.000 in Ratio = 0<240 :
Max Downward Total Deflection 0.007 in Ratio=  49083>=180
Max Upward Total Deflection 0.000 in Ratio = 0<180 i
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratics Moment Values Shear Values
Segment Length Span# M v Cg Cpy Ci G Cpm Cy; CL M fb Fb Vv fv F'v
D Only 0.00 000 0.00 0.00
Length = 3.0 ft 1 0.044 0.048 090 1300 100 115 100 100 1.00 0.03 5355 1210.95 0.04 7.76 162.00
Length = 1.50 ft 2 0.044 0.048 090 1300 100 115 100 100 1.00 0.03 5355 1210.95 003 776 162.00
+D+8 1300 100 115 100 100 1.00 0.00 0.00 0.00 0.00
Length = 3.0 ft 1 0.258 0280 115 1300 1.00 115 100 1.00 1.00 0.25 399.87 1547.33 032 5783  207.00
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Wood Beam ‘ s
Lic. # : KW-06002489

Licensee : ARW ENGINEERS

Description : Outlookers
Load Combination Max Stress Ratios Moment Values Shear Values
Segmentlength  Span# M v Cd Cgy Cij G Cpy Cy Cp M fb F'b v fy Fv
Length = 1.50 ft 2 0.258 0280 115 1300 100 115 100 100 1.00 0.25 399.87 1547.33 023 5783  207.00
+D+0.7508 1300 100 115 100 1.00 1.00 0.00 0.00 0.00 0.00
Length = 3.0 ft 1 0.202 0219 115 1300 100 115 100 100 1.00 0.20 313.29  1547.33 025 4539  207.00
Length = 1.50 ft 2 0.202 0219 115 1300 100 115 100 100 1.00 0.20 31329 1547.33 018 4539  207.00
+).60D 1300 100 115 100 100 1.00 0.00 000  0.00 0.00
Length = 3.0 ft 1 0015 0016 160 1300 100 115 100 1.00 1.00 0.02 3213 2152.80 003 466  288.00
Length =1.50 ft 2 0.015 0016 160 1300 100 115 1.00 1.00 1.00 0.02 3213 2152.80 002 466  288.00
Overall Maximum Deflections
Load Combination Span Max. "' Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+D+S 1 0.0052 1.274 0.0000 0.000
+D+48 2 0.0073 1.500 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support1  Support2  Support 3
Overall MAXimum 0.252 0.756
Qverall MINimum 0.218 0.655
D Only 0.034 0.101
+D+§ 0.252 0.756
+D+0.750S 0.197 0.592
+0.60D 0.020 0.061

S Only 0.218 0.655
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ENGINEERS

PROJECT DESIGN CRITERIA

Governing Building Code : IBC2015
WIND DESIGN
Basic Wind Speed, Vs, : 115 mph
Wind Importance Factor, |, : 1
Wind Exposure : c
SEISMIC DESIGN
Seismic Importance Factor, |, : 1 Street: 1000 Ability Way
USGS Design Code: ASCE 7-10 City: Park City
Site Class : D State: UT
Seismic Risk Category : 1l
Latitude : 40.6808539
Longitude : -111.475762

D

Design Category :
: Light-Frame (Wood) walls sheathed with wood structural panels

Basic Seismic Force Resisting System
Response Modification Factor, R :
Type of Analysis :

6.5
STATIC
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D
&
Ame‘-f\c‘la
2
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*
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Search Results for Map

lofl

http://windspeed.atcouncil.org/index.php?option=com_content&view...

5 Applied Technology Council

WINDSPEED BY LOCATION

ASCE 7 Windspeed  ASCE 7 Ground Snow Load  Related Resources  Sponsors  About ATC  Contact

This site will be taken offline on June 30th 2018. Please start using the new site at https:ilhazards.atcouncil.org.

Search Results o

Query Date: Thu Jun 21 2018
Latitude: 40.6809
Longitude: -111.4758

ASCE 7-10 Windspeeds
(3-sec peak gust in mph*):
Use ctrl + scroll to zoom the map
Risk Category I: 105
Risk Category II: 115
Risk Category lI-IV: 120
MRI™ 10-Year: 76
MRI*™ 25-Year: 84
MRI** 50-Year: 90
MRI** 100-Year: 96

ASCE 7-05 Windspeed:

90 (3-sec peak gust in mph)
ASCE 7-93 Windspeed:

70 (fastest mile in mph)

Go: gle

Map data @2018 Google, INEGI

“Miles per hour
“*Mean Recurrence Interval

Users should consult with local building officials
to determine if there are community-specific wind speed
requirements that govern.

=l
(=] print your results

WINDSPEED WEBSITE DISCLAIMER

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors
assume no responsibility or liability for its accuracy. The material presented in the windspeed report should not
be used or relied upon for any specific application without competent examination and verification of its
accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and
knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in
interpreting and applying the results of the windspeed report provided by this website. Users of the information
from this website assume all liability arising from such use. Use of the output of this website does not imply
approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the windspeed load report.

Sponsored by the ATC Endowment Fund + Applied Technology Council + 201 Redwood Shores Parkway, Suite 240 + Redwood City, California 94085 + (850) 595-1542

Bl

6/21/2018, 3:44 PM
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WIND LOADING (ASCE7-10)

In accordance with ASCE7-10 incorporating Errata No. 1 and Errata No. 2

Using the directional design method

HIGH
ROOF

a

Tedds calculation version 2.0.20

3 A
|
E
< = 104 ft ” <60 ft——»
Plan Elevation
Building data
Type of roof Gable
Length of building b =104.00 ft
Width of building d = 60.00 ft
Height to eaves H=17.00 ft
Pitch of roof oo = 18.5 deg
Mean height h=22.02 ft
General wind load requirements
Basic wind speed V =115.0 mph
Risk category Il
Velocity pressure exponent coeff (Table 26.6-1) Kd = 0.85
Exposure category (cl.26.7.3) C
Enclosure classification (cl.26.10) Enclosed buildings
Internal pressure coef +ve (Table 26.11-1) GCrip=0.18
Internal pressure coef —ve (Table 26.11-1) GCrin=-0.18
Gust effect factor Gr=0.85
Topography
Topography factor not significant Ka=1.0

Velocity pressure equation

Velocity pressures table

q = 0.00256 x Kz x Kzt x Ka x V2 x 1psfimph?

z (ft) K: (Table 27.3-1) gz (psf)
15.00 0.85 24.46
17.00 0.87 25.04
20.00 0.90 25.90
22.02 0.92 26.36
27.04 0.96 27.52
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Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  qi = 26.36 psf
Pressures and forces
Net pressure p=q x G x Cpe - gi x GCypj
Net force Fw=p x Acef
Roof load case 1 - Wind 0, GCpi 0.18, -Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp p Aref F.
(ft) (psf) (psf) (ft}) (kips)
A (-ve) 22.02 -0.42 26.36 -14.18 3290.02 -46.64
B (-ve) 22.02 -0.57 26.36 -17.52 3290.02 -57.64
Total vertical net force Fwy = -98.89 kips
Total horizontal net force Fwn = 3.49 Kips N g
Woalls load case 1 - Wind 0, GC.i 0.18, -Cpe -
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp p Arer Fuw
(fo) (psh) (psh) (ft*) (kips)
A1 15.00 0.80 24.46 11.89 1560.00 18.54
Az 17.00 0.80 25.04 { 12.28 W 208.00 2,55
B 22.02 -0.50 26.36 | 1595 | 1768.00 -28.20
& 22.02 -0.70 26.36 -20.43 1321.14 -26.99
D 22.02 -0.70 26.36 -20.43 1321.14 -26.99

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

Roof load case 2 - Wind 0, GC,;i -0.18, -Ocpe

Avet wo=b xH=1768.00 ft?

Avet r 0= b x df2 x tan{ow) = 1043.94 ft?

Fw.total_min = Prmin_w X Avert_w_0 + Pmin_r X Avert_r 0 = 36.64 Kips
Fi = Fwuws = -28.2 kips

Fw = Fwwa 1+ Fwuwa 2 = 21.1 Kips

Fwiotat = max(Fw - FI + Fwn, Fuw.ota_min) = 52.8 kips

Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cj. pressure qp P Aret Fw
(ft) (psf) (psf) (ft*) (kips)
A (+ve) 22.02 0.05 26.36 5.85 3290.02 19.24
B (+ve) 22.02 -0.57 26.36 -8.03 3290.02 -26.41

Total vertical net force
Total horizontal net force

Walls load case 2 - Wind 0, GCpi -0.18, -Ocpe

Fwy = -6.80 kips
Fwn = 14.48 kips
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Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp ] Avref Fyw
() (psh (psf) (ft*) (kips)
Ay 15.00 0.80 24.46 21.38 1560.00 33.35
Az 17.00 0.80 25.04 21.77 208.00 4.53
B 22.02 -0.50 26.36 -6.46 1768.00 -11.42
C 22.02 -0.70 26.36 -10.94 1321.14 -14.45
D 22.02 -0.70 26.36 -10.94 1321.14 -14.45
Overall loading
Projected vertical plan area of wall Avert w o = b x H=1768.00 ft?
Projected vertical area of roof Avert_r0 = b x di2 x tan(aw) = 1043.94 ft?
Minimum overall horizontal loading Fu.total_min = Pmin_w % Avert_w 0 + Pmin_r X Avert r 0 = 36.64 Kips
Leeward net force Fi= Fuwe =-11.4 Kkips
Windward net force Fw= Fwwa 1 + Fwwa 2 = 37.9 kips
Overall horizontal loading Fuw.total = max(Fw - Fi + Fwn, Fuotal_min) = 63.8 kips
Roof load case 3 - Wind 90, GC,;i 0.18, -Cpe
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure qp p Aver Fuw
(ft) (psf) (psf) (ft}) (kips)
A (-ve) 22.02 -0.90 26.36 -24.91 696.56 -17.35
B (-ve) 22.02 -0.90 26.36 -24.91 696.56 -17.35
C (-ve) 22.02 -0.50 26.36 -15.95 1393.13 -22.22
D (-ve) 22.02 -0.30 26.36 -11.47 3793.78 -43.51
Total vertical net force Fwy =-95.25 kips
Total horizontal net force Fwn = 0.00 kips E A
Walls load case 3 - Wind 90, GC,i 0.18, -Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure (p P Avrer Fy
(fo) (psh) (psf) (ft) (kips)
Aq 15.00 0.80 24.46 11.89 900.00 10.70
Az 20.00 0.80 25.90 12.87 27310 3.51
As 27.04 0.80 27.52 [ 13.97 | 148.08 2.07
B 22.02 -0.35 26.36 | -12.66 j 1321.14 -16.73
C 22.02 -0.70 26.36 -20.43 1768.00 -36.12
D 22.02 -0.70 26.36 -20.43 1768.00 -36.12

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Avertw oo =d x H + d? x tan(aw) / 4 = 1321.14 2

Avert_r 90 = 0.00 ft2

Fwotal_ min = Pmin_w X Avert_w 90 + Pmin_r X Avert_r 50 = 21.14 kips
Fi= Fwwes =-16.7 kips

Fw=Fuwwa 1+ Fuwa 2 + Fuwa 3= 16.3 kips
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Overall horizontal loading Fuwiotal = max(Fw - Fi + Fwn, Fwotal min) = 33.0 kips
Roof load case 4 - Wind 90, GC;i -0.18, +cpe
Ref. Ext pressure Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure (p P Avref Fw
(fo) (psf) (psf) (ft*) (kips)
A (+ve) 22.02 -0.18 26.36 0.71 696.56 0.50
B (+ve) 22.02 -0.18 26.36 0.71 696.56 0.50
C (+ve) 22.02 -0.18 26.36 0.71 1393.13 0.99
D (+ve) 22.02 -0.18 26.36 0.7 3793.78 2.70
Total vertical net force Fwy = 4.44 kips
Total horizontal net force Fwn = 0.00 kips
Walls load case 4 - Wind 90, GCy,i -0.18, +cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cp. pressure qp p Arer Fy
(ft) (psf) (psf) (ft}) (kips)
Ay 15.00 0.80 24.46 21.38 900.00 19.24
Az 20.00 0.80 25.90 22.36 273.10 6.11
As 27.04 0.80 27.52 23.46 148.08 3.47
B 22.02 -0.35 26.36 -3.17 1321.14 -4.19
C 22.02 -0.70 26.36 -10.94 1768.00 -19.34
D 22.02 -0.70 26.36 -10.94 1768.00 -19.34

Overall loading

Projected vertical plan area of wall

Projected vertical area of roof

Minimum overall horizontal loading

Leeward net force
Windward net force

Overall horizontal loading

Avert w oo =d x H+ d? x tan{ao) / 4 = 1321.14 2

Avert r 50 = 0.00 ft?
Futotat_min = Pmin_w % Avert_w 80 + Pmin_r X Avert r o0 = 21.14 kips
Fi=Fuws = -4.2 kips
Fw = Fuwna_1 + Fwwa_2 + Fwwa_3 = 28.8 kips
Fuwotal = max(Fw - Fi + Fwp, Fwtota_min) = 33.0 kips
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WIND LOADING (ASCE7-10)

LOW

\..,

In accordance with ASCE7-10 incorporating Errata No. 1 and Errata No. 2 NAE
o b

12,
X P
Using the directional design method

Tedds calculation version 2.0.20

x

&=

sxlll W

(o]
E
<
(o]
|

v ) v

« 40 ft > « 60 fi—

Plan Elevation
Building data
Type of roof Gable
Length of building b = 40.00 ft
Width of building d = 60.00 ft
Height to eaves H=14.00 ft
Pitch of roof ao =18.5 deg
Mean height h=19.02 ft
General wind load requirements
Basic wind speed V =115.0 mph
Risk category I
Velocity pressure exponent coeff (Table 26.6-1) Ka=0.85
Exposure category (cl.26.7.3) c
Enclosure classification (cl.26.10) Enclosed buildings
Internal pressure coef +ve (Table 26.11-1) GCpip=10.18
Internal pressure coef —ve (Table 26.11-1) GCpin=-0.18
Gust effect factor Gi=0.85
Topography
Topography factor not significant Ka=1.0
Velocity pressure equation g =0.00256 x K: x Kz x Ky x V2 x 1psf/mph?

Velocity pressures table

z (ft) K: (Table 27.3-1) a: (psf)
14.00 0.85 24.46
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z (ft) Kz (Table 27.3-1) gz (psf)
15.00 0.85 24.46
15.00 0.85 24.46
19.02 0.89 25.62
24.04 0.93 26.83
Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)  gi = 25.62 psf
Pressures and forces
Net pressure p =q x Gix Cpe - Qi x GCpi
Net force Fw=p x Aref
Roof load case 1 - Wind 0, GC,i 0.18, -Cpe
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Zone height coefficient cpe | pressure qp p Aver Fy
(ft) (psf) (psf) (ft) (kips)
A (-ve) 19.02 -0.39 25.62 -13.21 1265.39 -16.71
B (-ve) 19.02 -0.57 25.62 -17.02 1265.39 -21.54
Total vertical net force Fwyv =-36.28 kips
Total horizontal net force Fwn = 1.53 kips ,\SJ N 3
Walls load case 1 - Wind 0, GCpi 0.18, -Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure p p Aref Fu
(ft) (psf) (psf) (ft*) (kips)
A 14.00 0.80 24.46 | 12.02 | 560.00 6.73
B 19.02 -0.40 25.62 L-13.32J 560.00 -7.46
C 19.02 -0.70 25.62 -19.85 1141.14 -22.66
D 19.02 -0.70 25.62 -19.85 1141.14 -22.66
Overall loading
Projected vertical plan area of wall Avert w0 = b x H = 560.00 f
Projected vertical area of roof Aver r 0= b x d/2 x tan(ao) = 401.51 ft?
Minimum overall horizontal loading Fuw.otal_min = Pmin_w X Avert w 0 + Pmin_r X Avert r 0 = 12.17 kips
Leeward net force F1 = Fwws = -7.5 kips
Windward net force Fw = Fwwa = 6.7 kips
Overall horizontal loading Fw,otal = max(Fw = Fi + Fwn, Fwjotal_min) = 15.7 Kips
Roof load case 2 - Wind 0, GCyi -0.18, -0cpe
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure qp p Aver Fv
(ft) (psf) (psf) (ft}) (kips)
A (+ve) 19.02 0.09 25.62 6.53 1265.39 8.26
B (+ve) 19.02 -0.57 25.62 -7.80 1265.39 -9.87
Total vertical net force Fwy = -1.53 kips

Total horizontal net force Fwh = 5.75 kips
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Walls load case 2 - Wind 0, GCy,i -0.18, -0cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp p Aref Fw
(ft) (psf) (psh) (ft*) (kips)
A 14.00 0.80 24.46 21.24 560.00 11.90
B 19.02 -0.40 25.62 -4.10 560.00 -2.30
C 19.02 -0.70 25.62 -10.63 1141.14 -12.13
D 19.02 -0.70 25.62 -10.63 1141.14 -12.13
Overall loading
Projected vertical plan area of wall Avert w0 =b x H=560.00 ft2
Projected vertical area of roof Aver_r 0 = b x d/2 x tan{ow) = 401.51 ft?
Minimum overall horizontal loading Fuwtotal_min = Prmin_w % Avert_w_0 + Pmin_r % Avert r 0 = 12.17 kips
Leeward net force Fi = Fwuws = -2.3 kips
Windward net force Fw=Fwwa = 11.9 kips
Overall horizontal loading Fuotal = max(Fw - Fi + Fwh, Fwtotal_min) = 19.9 kips
Roof load case 3 - Wind 90, GC,; 0.18, -Cpe
Ref. Ext pressure | Peak velocity Net pressure Area Net force
Zone height coefficient cpe pressure qp p Aver Fw
(ft) (psh) (psf) (ft}) (kips)
A (-ve) 19.02 -0.90 25.62 -24.21 601.66 -14.57
B (-ve) 19.02 -0.90 25.62 -24.21 601.66 -14.57
C (-ve) 19.02 -0.50 25.62 -15.50 1203.32 -18.65
D (-ve) 19.02 -0.30 25.62 -11.14 124.14 -1.38
Total vertical net force Fwyv =-46.62 kips
Total horizontal net force Fwn = 0.00 kips t:- N
Walls load case 3 - Wind 90, GC,; 0.18, -Cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp p Avrer Fuw
(ft) (psh) (psf) (ft?) (kips)
A4 15.00 0.80 24.46 12.02 897.01 10.78
Az 15.00 0.80 24.46 12.02 0.00 0.00
As 24.04 0.80 26.83 {13.63 3 244.18 3.33
B 19.02 -0.50 25.62 | -15.50 | 1141.14 -17.69
Cc 19.02 -0.70 25.62 -19.85 560.00 -11.12
D 19.02 -0.70 25.62 -19.85 560.00 -11.12
Overall loading
Projected vertical plan area of wall Avertw oo =d x H + d? x tan(ao) / 4 = 1141.14 ft?
Projected vertical area of roof Avert r 50 = 0.00 ft2
Minimum overall horizontal loading Futotal_min = Pmin_w % Avert_w_80 + Pmin_r X Aver_r_so = 18.26 kips

Leeward net force
Windward net force

Fi= Fwwes =-17.7 kips
Fuw= Fw,wA_1 + Fw,wA_2 + Fw,wA_3 =141 k|pS
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Overall horizontal loading

Roof load case 4 - Wind 90, GCy; -0.18, +cpe

Fuw total = maX(Fw -Fi+ Fuwn, Fw,lola\fmin) =318 kips

Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp P Avet Fyw
(ft) (psf) (psf) (ft*) (kips)
A (+ve) 19.02 -0.18 25.62 0.69 601.66 0.42
B (+ve) 19.02 -0.18 25.62 0.69 601.66 0.42
C (+ve) 19.02 -0.18 25.62 0.69 1203.32 0.83
D (+ve) 19.02 -0.18 25.62 0.69 124.14 0.09
Total vertical net force Fwy = 1.66 kips
Total horizontal net force Fwn =0.00 kips
Walls load case 4 - Wind 90, GCy,; -0.18, +cpe
Ref. Ext pressure | Peak velocity | Net pressure Area Net force
Zone height coefficient cpe pressure qp P Aver Fy
(ft) (psf) (psf) (ft)) (Kips)
A 15.00 0.80 24.46 21.24 897.01 19.06
Az 15.00 0.80 24.46 21.24 0.00 0.00
Az 24.04 0.80 26.83 22.86 24418 5.58
B 19.02 -0.50 25.62 -6.28 1141.14 -7.16
C 19.02 -0.70 25.62 -10.63 560.00 -5.95
D 19.02 -0.70 25.62 -10.63 560.00 -5.95

Overall loading

Projected vertical plan area of wall
Projected vertical area of roof
Minimum overall horizontal loading
Leeward net force

Windward net force

Overall horizontal loading

Avetw oo =d x H+ d? x tan{oc) / 4 = 1141.14 ft?

Avert_r_so = 0.00 ft?

Fu.total_min = Pmin_w % Avert_w_90 + Pmin_r x Avert_r_o0 = 18.26 kips
Fi = Fwwe = -7.2 kips

Fw= Fwwa 1+ Fwwa 2 + Fwwa 3 = 24.6 kips

Fuwitotal = max{Fw - Fi + Fwn, Fwota min) = 31.8 Kips
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ARW ENGINEERS 07-Aug-18
E ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 12:19 PM
| Version: April 17, 2017 Author: Wayne Young, E.I.T. Reviewed By: Troy M. Dye, S.E.
ENGINEEES JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid 1 DESIGNER: TMD
INPUT :
Weightof wall=  10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V,) = 2500 5500 Ibs Strength level
Roof Tributary length (bearing & uplifty= 1.0 ft Shear at wall line (Vagp) = 1500 3850 Ibs ASD level
Heightof wall=  17.0 ft
Wind roof uplift (W) = 27  psf
Blocked shearwall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 317 it 307 ft 0.5 0K 1.00 47 122 Type 'A'
#2 ft ft
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
OUTPUT : 0.6D + 0.7E 0.6D + 0.6W
L= 317 ft Mr= 557 kips w EQ
d= 307 ft Mo = 33.6 65.5 kips
HDF = -0.7 0.3 kips
Rmax = 0.8 2.1 kips (2) 2x6 POST ..0K

USE HDU2-SDS2.5 wi (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")

Pag S

RO
*Q



ARW ENGINEERS 07-Aug-18
“ SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 12:19 PM
ENGINEERS JOB TITLE: NAC Recreation JOB # #REF!
DESCRIPTION: Grid 1 DESIGNER: #REF!
Nominal Allowable Shear wall types
w E W E
870 620 435 310 Type'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. o.c. 2 x members @ panel edges

1280 920 645 460  Type'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1680 1200 840 600  Type'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. o.c. 3 x members @ panel edges
2155 1540 1078 770 Type'D' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

Holdown types
Holdown EQ A.B. WA.B. EQ Cap. W Cap.
3.08 2.55 3.61 2.55 3.08 HDU2-SDS2.5 w/f (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
4.57 2.96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
5.65 3.33 4.47 3.33 4.47 HDU5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.87 6.4 7.62 6.4 7.62 HDU8-SDS2.5 wf (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26"
9.54 6.07 7.22 6.07 7.22 HDU11-SD82.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

PT Hem Fir
No. 2
ts= 1.5 in.
Fc perpendicular= 405  psi
Max Reaction = 2.1 kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 113 Egn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6

depth = 56 in
Maxload = 7.52 kips

Anchor Bolt Properties
bolt diameter= 0.625 in.
spacing = 32 in.
Zparallel= 930 |Ibs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1
Z'= 1488 |bs
v allowable = 558  plf OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
:: Use 0.229in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
6 1 0.8 0.6 0.5

12 0.8 0.8 0.5 0.4




ARW ENGINEERS 02-Jul-18
ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
Version: April 17, 2017 Author: Wayne Young, E.I.T. Reviewed By: Troy M. Dye, S.E.
ERGIEEES JOB TITLE: NAC Recreation JOB # 18121
DESCRIPTION: Grid 2 DESIGNER: TMD
INPUT :
Weight of wall= 10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V,) = 4800 900 Ibs Strength level
Roof Tributary length (bearing & uplifty= 1.0 ft Shear at wall line (Vasn) = 2880 630 Ibs ASD level
Height of wall= 14.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 90 ft 8.0 ft 1.6 LOK 1.00 320 70 Type 'A’
#2 ft ft
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
OUTPUT : 0.6D +0.7E 0.6D + 0.6W
L= 90 ft Mr= 38 kips W EQ
d= 80 ft Mo = 41.0 8.8 kips
HDF = 47 0.6 kips
Rmax = 4.5 1.0 kips (2) 2x6 POST ..OK
USE HDU8-3DS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
Pag T
P16 UPLIFT feR.5
- (150 rer }’ 25°) 8 ) s 5,8k 5 Yk




ARW ENGINEERS 02-Jul-18

SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
ENENEEHE JOB TITLE: NAC Recreation JOB# #REF!
DESCRIPTION: Grid 2 DESIGNER: #REF!
Nominal Allowable Shear wall types
w E W E

870 620 435 310 Type'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
1290 920 645 460  Type'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1680 1200 840 600  Type 'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. 0.c. 3 x members @ panel edges
2155 1540 1078 770 Type'D' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

Holdown types
Holdown EQA.B. WAB. EQCap. W Cap.
3.08 2.58 3.61 2.55 3.08 HDU2-8DS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
4.57 2.96 4.04 2.96 4.04 HDU4-8DS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18"
5.65 3.33 4.47 3.33 4.47 HDU5-8DS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.87 6.4 7.62 6.4 7.62 HDUB-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
9.54 6.07 7.22 6.07 7.22  HDU11-8D82.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

PT Hem Fir
No. 2
ts = 1.5 in.
Fc perpendicular= 405  psi
Max Reaction = 4.5 kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 113 Eqn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6
depth = 5.5 in

Maxload= 7.52 Kips
Anchor Bolt Properties

bolt diameter=  0.625 in.

spacing = 32 in.
Zparallel= 930 Ibs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1
Z'= 1488 Ibs
vallowable= 558 pif OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
;2 Use 0.22%in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
8 1 0.8 0.6 0.5

12 0.8 0.6 0.5 0.4




ARW ENGINEERS 02-Jul-18

ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
Version: April 17, 2017 Author: Wayne Young, E.IT. Reviewed By: Troy M. Dye, S.E.
ENGINEEHS JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid 4 DESIGNER: TMD
INPUT :
Weight of wall= 10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V) = 4800 900 Ibs Strength level
Roof Tributary length (bearing & uplifty= 1.0 ft Shear at wall line (Vasp) = 2880 630 Ibs ASD level
Heightof wall=  14.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16  in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 9.0 ft 80 ft 1.6 ..OK 1.00 320 70 Type 'A'
#2 ft ft
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATICN
QUTPUT : 0.6D +0.7E 0.6D + 0.6W
L= 90 ft Mr= 38 kips w EQ
d= 80 ft Mo = 41.0 8.8 kips
HDF = 4.7 0.6 kips
Rmax = 45 1.0 kips (2) 2x6 POST ..0K

USE HDUS8-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")

PAE7



ENGINEERS

Nominal
w
870
12980
1680
2155

Holdown EQ A.B.

3.08
4.57
5.65
7.87
9.54

ARW ENGINEERS 02-Jul-18

SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
JOB TITLE: NAC Recreation JOB#: #REF!
DESCRIPTION: Grid 4 DESIGNER: #REF!
Allowable Shear wall types
E w E
620 435 310 Type'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
920 645 460  Type'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1200 840 600  Type'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. o.c. 3 x members @ panel edges
1540 1078 770 Type'D’' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges
Holdown types
WAB. EQCap. W Cap.
255 3.61 2,55 3.08 HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
2.96 4.04 2.96 4.04  HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
3.33 4.47 3.33 4.47 HDU5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
6.4 7.62 6.4 7.62 HDU8-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
6.07 7.22 6.07 7.22  HDU11-8DS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

Fc perpendicular =

PT Hem Fir
No. 2
ts= 1.5
405
4.5

Max Reaction =

in.
psi
kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 113 Egn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6
depth = 5.5 in
Maxload= 7.52 kips
Anchor Bolt Properties
bolt diameter=  0.625 in.
spacing = 32 in.
Zparallel= 930 Ibs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1
Z'= 1488 |Ibs
vallowable= 558 plf OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
:: Use 0.22%in x 3in x 3in plate washers See AWC 4.36.4.3

Unblocked Shear Wall Sheathing Reduction

Cub=
Cub

Field nailing (in)

6
12

1

Stud Spacing (in)

12 16 20 24

1 0.8 0.6 0.5

0.8 0.6 0.5 0.4



ARW ENGINEERS 07-Aug-18
E ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 12:26 PM
Version: April 17, 2017 Author: Wayne Young, E.I.T. Reviewed By: Troy M. Dye, S.E.
ENBINEERS JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid 5 DESIGNER; TMD
INPUT :
Weight of wall=  10.0 psf Wind (W) Seismic (E)
Weight of roof=  15.0 psf Shear at wall line (V,} = 2500 5500  Ibs Strength level
Roof Tributary length (bearing & uplift) = 1.0 ft Shear at wall line (V,go) = 1500 3850 Ibs ASD level
Height of wall= 17.0 ft
Wind roof uplift (W)= 27  psf

Blocked shear wall?  YES
Field nailing (in) 12
Stud spacing 16

Shear Panel L d
#1 7.5 6.5
#2 30.5 285
#3
#4
#5
#6
#7

== g e i = =

Shear wall capacity penalized if unblocked
in
in

E&W 0.6W 0.7E
H/L Red. v (plf) v (plf) Shear wall Type
2.3 .0OK 0.97 41 105 Type 'A'
0.6 .OK 1.00 39 101 Type 'A'

= S e S s e

LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION

OUTPUT : 0.6D + 0.7E 0.6D + 0.6W
L= 75 1t Mr = 3.1 kips w EQ
d= 65 ft Mo = 5.5 12.9 kips
HDF = 0.4 1.5 kips
Rmax = 0.7 17 kips (2) 2x6 POST ..OK
USE HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB46 anchor (foundation wall height min 14")
fre
L= 305 ft Mr= 518 Kkips PABJ w EQ
d= 295 ft Mo = 28.0 52.5 kips
HDF = -0.8 0.0 kips
Rmax = 0.7 1.7 kips (2) 2x6 POST ..0K
USE HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")

a3 5



ARW ENGINEERS 07-Aug-18

ﬂ SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 12:26 PM
EREINEES JOB TITLE: NAC Recreation JOB# #REF!
DESCRIPTION: Grid 5 DESIGNER: #REF!
Nominal Allowable Shear wall types
w E w E

870 620 435 310 Type 'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
1280 920 645 480  Type'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1680 1200 840 600  Type'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. 0.c. 3 x members @ panel edges
2155 1540 1078 770 Type'D' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

Holdown types
Holdown EQ AB. WA.B. EQCap. W Cap.
3.08 2.55 3.61 2.55 3.08 HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
4.57 2.96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
565 3.33 4.47 3.33 4.47 HDUS-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22"
7.87 6.4 7.62 6.4 7.62 HDUB-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
9.54 6.07 7.22 6.07 7.22 HDU11-8SDS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties
PT Hem Fir
No. 2
ts= 1.5 in.
Fc perpendicular= 405  psi
Max Reaction = 1.7  Kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cbh= 1.3 Egn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6

depth = 5.5 in
Maxload= 7.52 kips

Anchor Bolt Properties

bolt diameter=  0.625 in.

spacing = 32 in.
Zparallel= 930 Ibs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1
Z'= 1488 |bs
vallowable= 558 plf OK

:: USE 0.8625 in dia. anchor bolt @ 32 in o.c.
:: Use 0.229in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub = 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
6 1 0.8 0.6 0.5

12 0.8 06 0.5 0.4




ARW ENGINEERS 03-Aug-18

E ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 1:08 PM
Version: April 17, 2017 Author: Wayne Young, E.IT. Reviewed By: Troy M. Dye, S.E.
ERGiNEERS JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid A DESIGNER: TMD
INPUT :
Weight of wall= 10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V,) = 1100 700 Ibs Strength level
Roof Tributary length (bearing & uplift)y = 2.0 ft Shear at wall line (V,sp) = 660 490 Ibs ASD level

Height of wall= 19.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in

E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 225 ft 21.5 ft 0.8 .OK 1.00 14 10 Type 'A’
#2 17.8 ft 16.8 ft 1.1 0K 1.00 14 10 Type ‘A’
#3 70 ft 6.0 ft 2.7 .OK 0.91 15 1M Type 'A’
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
QUTPUT : 0.6D +0.7E 0.6D + 0.6W
L= 225 ft Mr= 334 kips W EQ
d= 215 ft Mo = 14.2 4.4 kips
HDF = -0.9 -1.3 kips
Rmax = 0.3 0.2 kips (2) 2x6 POST ..0K
USE NO HOLDOWN REQUIRED
L= 178 ft Mr= 209 kips W EQ
d= 16.8 ft Mo = 9.9 35 kips
HDF = -0.7 -1.0 kips
Rmax = 0.3 0.2 kips (2) 2x6 POST ..0OK
USE NO HOLDOWN REQUIRED
= 70 ft Mr= 32 kips W EQ
= 60 ft Mo = 26 1.4 kips
HDF = -0.1 -0.3 kips
Rmax = 0.3 0.2 kips (2) 2x6 POST ..0K

USE NO HOLDOWN REQUIRED



ENGINEERS

Nominal
w
870
1290
1680
2155

Holdown EQ A.B.

3.08
4.57
5.65
7.87
9.54

ARW ENGINEERS 03-Aug-18

SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 1:08 PM
JOBTITLE: NAC Recreation JOB# #REF!
DESCRIPTION: Grid A DESIGNER: #REF!
Allowable Shear wall types
E W E
620 435 310 Type'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
920 645 460  Type'B' shear wall 15/32 in. plywcod sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1200 840 600  Type'C' shear wall 15/32 in. plywcod sheathing w/ 10d nails @ 3 in. 0.c. 3 x members @ panel edges
1540 1078 770  Type'D' shearwall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

2.55
2.96
3.33
6.4
6.07

Holdown types

WAB. EQCap. WCap.
3.61 2.55 3.08 HDU2-8DS2.5 wf (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
4.47 3.33 4.47 HDU5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.62 6.4 7.62 HDUB-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
7.22 6.07 7.22  HDU11-SDS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties
PT Hem Fir
No. 2

ts = 1.5 in.

Fc perpendicular= 405  psi

Max Reaction = 0.3  kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 1.13 Egn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6
depth = 55 in

Maxload= 7.52 Kips

Anchor Bolt Properties
bolt diameter=  0.625 in.
spacing = 32 in.
Z parallel = 930 Ibs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1

Z'= 1488 Ibs

vallowable= 558  pif OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
:z Use 0.229in x 3in x 3in plate washers See AWC 4.36.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
8 1 0.8 0.6 0.5

12 0.8 0.6 0.5 0.4



“ ARW ENGINEERS 02-Jul-18

R | ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
Version: April 17, 2017 Author: Wayne Young, E.I.T. Reviewed By: Troy M. Dye, S.E.
T JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid A.7 DESIGNER: TMD
INPUT :
Weight of wall = 10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V)= 15100 9700 Ibs Strength level
Roof Tributary length (bearing & uplifty = 2.0 ft Shear at wall line (Vxsp) = 9060 6790 Ibs ASD level
Height of wall= 17.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (pIf) v (plf) Shear wall Type
#1 8.8 ft 80 ft 1.9 .OK 1.00 539 404 Type 'B’
#2 8.0 ft 72 ft 2.1 LOK 0.88 548 411 Type 'B’
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALGULATION
OUTPUT : 0.6D + 0.7E 0.6D + 0.6W
L= 88 ft Mr= 46 kips W EQ
d 8.0 ft Mo = 81.9 60.5 kips
HDF = 9.7 7.0 kips
Rmax = 9.2 6.9 kips (4) 2x6 POST ..OK
USE HDU11-SDS2.5 wl (4) 2x and 1" $B4x30 anchor (foundation wall height min 30")
PAEG B
L= 80 ft Mr = 38 kips w EQ
d= 72 ft Mo = 74.4 55.0 kips
HDF = 9.8 7.1 kips
Rmax = 9.3 6.9 kips (4) 2x6 POST ..OK
USE HDU11-SDS2.5 w/ (4) 2x and 1" SB+x30 anchor (foundation wall height min 30")
Pre s
Fre UPLFT
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ARW ENGINEERS

SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015

NAC Recreation

ENGINEERS JGB TITLE
DESCRIPTION: Grid A7
Nominal Allowable
w E W E
870 620 435 310  Type 'A'
1290 920 645 460 Type 'B'
1680 1200 840 600 Type'C'
2155 1540 1078 770  Type'D'
Holdown types
Holdown EQA.B. WA.B. EQCap. W Cap.
3.08 2.55 3.61 2.55 3.08
4.57 2.96 4.04 2.96 4.04
5.65 3.33 447 3.33 4.47
7.87 6.4 7.62 6.4 7.62
11.2 8.3 9.9 8.3 9.9

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

PT Hem Fir
No. 2
ts = 1.5  in
Fc perpendicular= 405  psi
Max Reaction = 93  kips

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 1.06
Fc'= 430 psi
width = 6 in
depth = 5.5 in
Max load = 14.20 kips

Anchor Bolt Properties

bolt diameter= 0.625 in.
spacing = 24 in.
Zparallel= 930 Ibs
Cd= 1.6

Cm= 1

Ct= 1

Cg= 1

Cdelta = 1
Z'= 1488 Ibs
v allowable = 744  pif

Shear wall types

shear wall 15/32 in. plyweod sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. o.c. 2 x members @ panel edges
shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. 0.c. 3 x members @ panel edges
shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. o.c. 3 x members @ panel edges

HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
HDU5-SDS82.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22"
HDU8-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26"
HDU11-SDS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30™)

Automatically calculates maximum compression force at end of shear wall

Eqn 3.10-2 2015 NDS

(4) 2x6

Table 12E 2015 NDS

OK

:: USE 0.625 in dia. anchor bolt @ 24 in o.c.

:: Use 0.229in x 3in x 3in plate washers

See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub
Field nailing (in) 12 16
6 1 08
12 0.8 0.6

Stud Spacing (in)

20 24
0.6 0.5
0.5 0.4

DESIGNER: #REF!



ARW ENGINEERS 03-Aug-18

ﬂ ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 1:08 PM
Version: April 17, 2017 Author: Wayne Young Reviewed By: Troy M. Dye
EniGinEERE JOBTITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid H.3 DESIGNER: TMD
INPUT :
Weight of wall= 10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V,) = 15400 10100 Ibs Strength level
Roof Tributary length (bearing & uplifty = 2.0 ft Shear at wall line (Vasp) = 9240 7070 Ibs ASD level
Heightofwall= 19.0 ft
Wind roof uplift (W)= 27  psf
Blocked shearwall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 200 1t 19.0 ft 1.0 .OK 1.00 194 148 Type 'A'
#2 277 ft 267 ft 0.7 0K 1.00 194 148 Type 'A'
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
OUTPUT : 0.6D +0.7E 0.6D + 0.6W
L= 200 ft Mr=  26.4 kips w EQ
d= 19.0 ft Mo = 80.1 56.3 kips
HDF = 28 1.6 kips
Rmax = 37 2.8 kips (4) 2x6 POST ..OK
USE HDU2-SDS2.5 w/ (2) 2x and 5/8" SSFBTE anchor (foundation wall height min 14")
SAQ G
L= 277 ft Mr= 506 kips PABS EQ
d= 267 ft Mo = 114.4 78.0 kips
HDF = 2.4 1.0 kips
Rmax = 37 2.8 kips (4) 2x6 POST ..0K

USE HDU2-SDS$2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")

Pr S




ARW ENGINEERS 03-Aug-18

ﬁ SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 1:08 PM
ENGINEERS JOB TITLE: NAC Recreation JOB #: #REF!
DESCRIPTION: Grid H.3 DESIGNER: #REF!
Nominal Allowable Shear wall types
W E w E

870 620 435 310 Type'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
1290 920 645 460  Type'B’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1680 1200 840 600  Type 'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. o.c. 3 x members @ panel edges
2155 1540 1078 770 Type'D' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

Holdown types
Holdewn EQAB. WAB. EQCap. W Cap.
3.08 2.55 3.61 2.55 3.08 HDU2-SDS2.5 w/ (2) 2x and 5/8" $STB16 anchor (foundation wall height min 14")
4.57 2,96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
5.65 3.33 4.47 3.33 4.47 HDUS5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.87 6.4 7.62 6.4 7.62 HDUB-SDS2.5 wf (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
11.2 8.3 8.3 8.3 8.3 HDU11-SDS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35,

Sill Plate Properties

PT Hem Fir
No. 2
ts = 15  in.
Fc perpendicular= 405  psi
Max Reaction = 3.7 kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 106 Eqn 3.10-2 2015 NDS
Fc'= 430 psi
width = 6 in (4) 2x6

depth = 55 in
Maxload = 14.20 kips

Anchor Bolt Properties
bolt diameter= 0.625 in.
spacing = 32 in.
Zparallel= 930 |bs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1
Z'= 1488 Ibs
v allowable= 558  plf OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
:: Use 0.22%in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
6 1 0.8 0.6 0.5

12 0.8 0.6 0.5 0.4




ARW ENGINEERS 02-Jul-18

ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
Version: April 17, 2017 Author: Wayne Young, E.I.T. Reviewed By: Troy M. Dye, S.E.
LT L JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid 3 DESIGNER: TMD
INPUT :
Weight of wall=  10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V,)= 10900 3400 Ibs Strength level
Roof Tributary length (bearing & uplift) = 30.0 ft Shear at wall line (Vasp) = 6540 2380 Ibs ASD level
Heightof wall= 14.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall?  YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d HIL Red. v (plf) v (plf) Shear wall Type
#1 21.0 ft 200 ft 0.7 0K 1.00 311 113 Type 'A’
#2 ft ft
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
OUTPUT : 0.6D + 0.7E 06D + 0.6W
L= 21.0 ft Mr= 781 Kkips w EQ
d= 200 ft Mo = 198.7 33.3 kips
HDF = 6.0 -2.2 kips
Rmax = 4.4 1.6 kips (2) 2x6 POST ..OK

USE HDU8-8DS2.5 w/ (3) 2x and 7/8" $SFB28 anchor (foundation wall height min 26")

org T



ENGINEERS

Nominal

w
870
1200
1680
2155

Holdown EQ A.B.

3.08
4.57
5.65
7.87
9.54

ARW ENGINEERS 02-Jul-18

SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
JOB TITLE: NAC Recreation JOB# #REF!
DESCRIPTION: Grid 3 DESIGNER: #REF!
Allowable Shear wall types
E W E
620 435 310 Type'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
920 645 460  Type 'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1200 840 800  Type'C’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. 0.c. 3 x members @ panel edges
1540 1078 770 Type'D’' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges
Holdown types
W AB. EQCap. W Cap.
2.55 3.61 2:56 3.08 HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
2.96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
3.33 4.47 3.33 4.47 HDUS5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
6.4 7.62 6.4 7.62 HDU8B-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26"
6.07 7.22 6.07 7.22 HDU11-SDS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

Fc perpendicular =

PT Hem Fir
No. 2
ts= 1.5
405
4.4

Max Reaction =

in.
psi
kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 1.13 Eqgn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6
depth= 55 in
Maxload= 7.52 kips
Anchor Bolt Properties
bolt diameter=  0.625 in.
spacing = 32 in.
Zparallel= 830 Ibs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta= 1
Z'= 1488 Ibs
vallowable= 558  plf OK

1 USE 0.625 in dia. anchor bolt @ 32 in o.c.
:: Use 0.229in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub =
Cub

Field nailing (in)

6
12

1

Stud Spacing (in)

12 16 20 24

1 0.8 0.6 0.5

0.8 06 0.5 0.4




ARW ENGINEERS
ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015
Version: April 17, 2017 Author: Wayne Young, E.LT.

02-Jul-18
10:42 AM

Reviewed By: Troy M. Dye, SE.

ErGINEERS JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid 6 DESIGNER: TMD
INPUT :
Weightof wall=  10.0 psf Wind (W) Seismic (E)
Weight of roof = 15.0 psf Shear at wall line (V)= 10800 3400 Ibs Strength level
Roof Tributary length (bearing & uplift) = 30.0 ft Shear at wall line (V,gp) = 6540 2380 Ibs ASD level
Heightof wall= 14.0 ft
Wind roof uplift (W) = 27  psf
Blocked shearwall? YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 12.0 ft 1.0 ft 1.2 LOK 1.00 284 103 Type 'A’
#2 11.0 ft 100 ft 1.3 .OK 1.00 284 103 Type 'A’
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
QUTPUT : 0.6D +0.7E 0.6D + 0.6W
L= 120 ft Mr= 255 kips w EQ
d= 110 ft Mo = 828 17.4 kips
HDF = 52 -0.7 kips
Rmax = 4.0 1.4 kips (2) 2x6 POST ..OK
USE HDU8-SDS2.5 wi (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
p
L= 110 it Mr= 214 Kips PAg 1 w EQ
d= 100 ft Mo = 73.2 15.9 kips
HDF = 52 -0.5 kips
Rmax = 4.0 14 kips (2) 2x6 POST ..OK

USE HDUB-SDS2.5 w/ (3) 2x and 7/8" $STB28 anchor (foundation wall height min 26")

PAG 7]



ARW ENGINEERS 02-Jul-18
fre

R | SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
ENGINEERS JOBTITLE: NAG Recreation JOB# #REF!
DESCRIPTION: Grid 6 DESIGNER: #REF!
Nominal Allowable Shear wall types
w E w E

870 620 435 310 Type 'A’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. o0.c. 2 x members @ panel edges
1290 920 645 460  Type'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1680 1200 840 600  Type'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. o.c. 3 x members @ panel edges
2155 1540 1078 770 Type'D' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

Holdown types
Holdown EQ A.B. WAB. EQCap. W Cap.
3.08 2.55 3.61 2.55 3.08 HDU2-SDS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
4.57 2.96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
5.65 3.33 4.47 3.33 4.47 HDUS5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.87 6.4 7.62 6.4 7.62 HDUB-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
9.54 6.07 7.22 6.07 7.22 HDU11-8DS2.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

PT Hem Fir
No. 2
ts = 1.5 in.
Fc perpendicular= 405  psi
Max Reaction = 4.0 kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 113 Egn 3.10-2 2015 NDS
Fc'= 456  psi
width = 3 in (2) 2x6
depth = 5.5 in

Max load=  7.52 kips
Anchor Bolt Properties

bolt diameter=  0.625 in.

spacing = 32 in.
Zparallel= 930 Ibs Table 12E 2015 NDS
Cd= 1.6

Cm= 1
Ct= 1
Cg= 1
Cdelta = 1

Z'= 1488 Ibs

v allowable= 558  pif OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
i Use 0.229in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
6 1 0.8 0.6 0.5

12 0.8 0.6 0.5 0.4
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5,5‘33 ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
. Version: April 17, 2017 Author: Wayne Young Reviewed By: Troy M. Dye
ENGINEERS JOB TITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid J DESIGNER: TMD
INPUT :
Weight of wall=  10.0 psf Wind (W) Seismic (E)
Weight of roof= 15.0 psf Shear at wall line (V,) = 3400 3500 Ibs Strength level
Roof Tributary length (bearing & uplifty = 2.0 ft Shear at wall line (Vasp) = 2040 2450 Ibs ASD level
Heightof wall= 16.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall?  YES Shear wall capacity penalized if unblocked
Field nailing (in) 12 in
Stud spacing 16 in
E&W 0.6W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 16.0 ft 15.0 ft 1.0 0K 1.00 85 102 Type 'A’
#2 B.0 ft 7.0 ft 20 0K 1.00 85 102 Type 'A’
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
OUTPUT : 0.6D + 0.7E 0.6D + 0.6W
L= 16.0 ft Mr= 146 Kips W EQ
d= 150 ft Mo = 259 26.1 kips
HDF = 0.8 0.8 kips
Rmax = 1.4 16 kips (2) 2x6 POST ..OK
USE HDU2-SDS2.5 w/ (2) 2x and 5/8" SS’FBTS anchor (foundation wall height min 14")
_ PAB S
L= 80 it Mr = 36  kips w EQ
d= 70 ft Mo = 11.9 13.1 kips
HDF = 1.2 1.3 kips
Rmax = 1.4 18 kips (2) 2x6 POST ..0K

USE HDU2-SDS2.5 w! (2) 2x and 5/8" $STB186 anchor (foundation wall height min 14")
=
PAE =

AT |
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SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 10:42 AM
R JOBTITLE: NAC Recreation JOB #: #REF!
DESCRIPTION: Grid J DESIGNER: #REF!
Nominal Allowable Shear wall types
w E W E

870 620 435 310 Type'A' shear wall 15/32 in. plywooed sheathing w/ 10d nails @ 6 in. 0.c. 2 x members @ panel edges
1290 920 645 460  Type'B' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. 0.c. 2 x members @ panel edges
1680 1200 840 600  Type 'C' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 3 in. 0.c. 3 x members @ panel edges
2155 1540 1078 770 Type'D’ shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in. 0.c. 3 x members @ panel edges

Holdown types
Holdown EQ A.B. WAB. EQCap. W Cap.
3.08 2.55 3.61 2.55 3.08 HDU2-8DS2.5 w/ (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14")
4.57 2.96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
5.65 3.33 4.47 3.33 4.47 HDU5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.87 6.4 7.62 6.4 7.62 HDUB-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor (foundation wall height min 26")
1.2 6.07 7.22 6.07 7.22  HDU11-SD82.5 w/ (4) 2x and 1" SB1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner
or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

PT Hem Fir
No. 2
ts = 1.5 in.
Fc perpendicular = 405 psi
Max Reaction = 1.6 kips Automatically calculates maximum compression force at end of shear wall

Compression Member Size

Cm= 1
Ct= 1
Ci= 1
Cb= 113 Egn 3.10-2 2015 NDS
Fc¢'= 456  psi
width = 3 in (2) 2x6

depth= 55 in
Max load= 7.52 kips

Anchor Bolt Properties

bolt diameter=  0.625 in.

spacing = 32 in.
Z parallel = 930 Ibs Table 12E 2015 NDS
Cd= 1.6

Cm= 1
Ct= 1
Cg= 1
Cdelta = 1

Z'= 1488 |bs

vallowable= 558  plif OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.
:: Use 0.229in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub = 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
6 1 0.8 0.6 0.5

12 0.8 0.6 0.5 0.4



n ARW ENGINEERS 03-Aug-18

E ASD SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015 1:10 PM
Version: April 17, 2017 Author: Wayne Young Reviewed By: Troy M. Dye
L JOBTITLE: NAC Recreation JOB #: 18121
DESCRIPTION: Grid K DESIGNER: TMD
INPUT :
Weight of wall= 10.0 psf Wind (W) Seismic (E)
Weight of rcof= 15.0 psf Shear at wall line (V,) = 3000 2400 Ibs Strength level
Roof Tributary length (bearing & uplifty = 2.0 ft Shear at wall line (Vasp) = 1800 1680 Ibs ASD level
Height of wall= 16.0 ft
Wind roof uplift (W)= 27  psf
Blocked shear wall? YES Shear wall capacity penalized if unblocked
Field nailing (in} 12 in
Stud spacing 16 in
E&W 08W 0.7E
Shear Panel L d H/L Red. v (plf) v (plf) Shear wall Type
#1 34.0 ft 33.0 ft 0.5 0K 1.00 42 39 Type 'A"
#2 9.0 ft 8.0 ft 1.8 ..0OK 1.00 42 39 Type 'A’'
#3 ft ft
#4 ft ft
#5 ft ft
#6 ft ft
#7 ft ft
LOAD COMBINATIONS AUTOMATICALLY USED IN Mr CALCULATION
OUTPUT : 0.6D + 0.7E 0.6D + 0.6W
L= 340 ft Mr= 859 Kips W EQ
d= 330 ft Mo = 41.5 21.3 kips
HDF = -0.7 -1.4 kips
Rmax = 0.7 0.6 kips (2) 2x6 POST ..0K
USE NO HOLDOWN REQUIRED
L= 90 ft Mr= 46  kips W EQ
d= 80 ft Mo = 7.3 5.6 kips
HDF = 0.3 0.1 kips
Rmax = 0.7 0.6 kips (2) 2x6 POST ..OK

USE HDU2-SDS2.5 wf (2) 2x and 5/8" SSTB16 anchor (foundation wall height min 14™)
Pag S



ENGINEERS

Nominal
w
870
1290

ARW ENGINEERS

SEGMENTED SHEAR WALL CALCULATIONS PER IBC 2015

JOB TITLE: NAC Recreation JOB #:

DESCRIPTION: Grid K

DESIGNER:

03-Aug-18
1:10 PM

#REF!
#REF!

620
920

Allowable
w
435
645

E
310
460

Type 'A'
Type 'B'

Shear wall types

shear wall 15/32 in. plywood sheathing w/ 10d nails @ 6 in. o.c
shear wall 15/32 in. plywood sheathing w/ 10d nails @ 4 in. o.c

. 2 x members @ panel edges
. 2 x members @ panel edges

1680 1200 840 600  Type'C' shearwall 15/32 in. plywood sheathing w/ 10d nails @ 3 in
2155 1540 1078 770 Type'D' shear wall 15/32 in. plywood sheathing w/ 10d nails @ 2 in

Holdown types
Holdown EQ A.B. W A.B. EQ Cap. W Cap.

.0.c. 3xmembers @ panel edges
.0.c. 3xmembers @ panel edges

3.08 255 3.61 2.55 3.08 HDU2-8DS2.5 w/ (2) 2% and 5/8" SSTB16 anchor (foundation wall height min 14"
4.57 2.96 4.04 2.96 4.04 HDU4-SDS2.5 w/ (2) 2x and 5/8" SSTB20 anchor (foundation wall height min 18")
565 3.33 4.47 3.33 4.47 HDU5-SDS2.5 w/ (2) 2x and 5/8" SSTB24 anchor (foundation wall height min 22")
7.87 6.4 7.62 6.4 7.62 HDU8-SDS2.5 w/ (3) 2x and 7/8" SSTB28 anchor {foundation wall height min 26")
11.2 6.07 7.22 6.07 7.22  HDU11-SDS2.5 w/ (4) 2x and 1" $B1x30 anchor (foundation wall height min 30")

*NOTE: A.B. capacities are based on worst case scenario of A.B. at end wall. If holdown is located at corner

or midwall revise A.B. capacities based on Simpson Manual page 33 or 35.

Sill Plate Properties

PT Hem Fir
No. 2
ts = 15 in
Fc perpendicular= 405  psi
Max Reaction = 0.7 kips

Compression Member Size

cm= 1
ct= 1
Ci= 1
Cb= 1.13 Eqn 3.10-2 2015 NDS

Fc'= 456  psi
width = 3 in (2) 2x6
depth = 55 in
Maxload= 7.52 kips

Anchor Bolt Properties
bolt diameter=  0.625 in.
spacing = 32 in.
Zparallel= 930 |bs Table 12E 2015 NDS
Cd= 1.6
Cm= 1
Ct= 1
Cg= 1
Cdelta = 1
Z'= 1488 Ibs
vallowable= 558  plf OK

:: USE 0.625 in dia. anchor bolt @ 32 in o.c.

:: Use 0.229in x 3in x 3in plate washers See AWC 4.3.6.4.3

Unblocked Shear Wall Sheathing Reduction

Cub= 1
Cub Stud Spacing (in)
Field nailing (in) 12 16 20 24
(5} 1 0.8 0.6 0.5

12 0.8 06 0.5 0.4

Automatically calculates maximum compression force at end of shear wall
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ENGINEERS

WALL A: DEAD LOAD

Framing:

Batting/Blown Insulation:
Sheathing:

Veneer:

Mechanical Ducts/Misc.:
Gypsum Board:

Collateral:

Total Dead Load:

Seismic Mass Dead Load:

WALL B: DEAD LOAD

Framing:

Batting/Blown Insulation:
Sheathing:

Veneer:

Mechanical Ducts/Misc.:
Gypsum Board:

Collateral:

Total Dead Load:

Seismic Mass Dead Load:

WALL C: DEAD LOAD

Framing:

Batting/Blown Insulation:
Sheathing:

Veneer:

Mechanical Ducts/Misc.:
Gypsum Beard:

Collateral:

Total Dead Load:

Seismic Mass Dead Load:

WALL D: DEAD LOAD

Framing:

Batting/Blown Insulation:
Sheathing:

Veneer:

Mechanical Ducts/Misc.:
Gypsum Board:

Collateral:

Total Dead Load:

Seismic Mass Dead Load:

11
11

psf
psf
psf
psf
psf
psf
psf
psf
psf

psf
psf
psf
psf
psf
psf
psf
psf
psf

psf
psf
psf
psf
psf
psf
psf
psf
psf

psf
psf
psf
psf
psf
psf
psf
psf
psf

WALLS

Comments

Comments

Comments

Comments

T~



y Teki a Project

Job Ref.

(2

Sheet no./rev.

1

Tedds
ARW Engineers Section
Calc. by
|

Date
712/2018

Chk'd by

Date

App'd by

Date

WIND LOADING (ASCE7-10)

In accordance with ASCE7-10 incorporating Errata No. 1 and Errata No. 2

Using the components and cladding design method

Tedds calculation version 2.0.20

le—27 ft—>

A
= R
(o]
< 104 ft > 60 ft——»
Plan Elevation
Building data

Type of roof
Length of building
Width of building
Height to eaves
Pitch of roof
Mean height

General wind load requirements

Basic wind speed

Risk category

Velocity pressure exponent coeff (Table 26.6-1)
Exposure category (cl.26.7.3)

Enclosure classification (cl.26.10)

Internal pressure coef +ve (Table 26.11-1)
Internal pressure coef —ve (Table 26.11-1)
Gust effect factor

Topography

Topography factor not significant
Velocity pressure

Velocity pressure coefficient (T.30.3-1)
Velocity pressure

Peak velocity pressure for internal pressure
Peak velocity pressure — internal (as roof press.)

Equations used in tables
Net pressure

Gable

b =104.00 ft
d = 60.00 ft
H=17.00 ft
oo = 18.5 deg
h=22.02ft

V = 115.0 mph

Il
K¢ = 0.85
C

Enclosed buildings

GCpi_p =0.18

GCpi_n =-0.18

G¢=0.85

Ka=1.0

K. =0.92

gn = 0.00256 x Kz x Kzt x K¢ x V2 x 1psfimph? = 26.4 psf

qi = 26.36 psf

p = an x [GCp - GGy




¥ Project Job Ref.
& Tekla : 03
Tedds
ARW Engineers Section Sheet no./rev.
2
Calc. by Date Chk'd by Date App'd by Date
T 7/212018
Components and cladding pressures - Wall (Figure 30.4-1)
Component Zone Length Width Eff. area +GC,p -GCp Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)
<10sf 4 - - 10.0 1.00 -1.10 31.1 -33.7
50sf 4 - - 50.0 0.88 -0.98 27.9 -30.5
200sf 4 - - 200.0 0.77 -0.87 25.1 277
>500sf 4 - - 500.0 0.70 -0.80 23.2 -25.8
<10sf 5 - - 10.0 1.00 -1.40 311 -41.7
50sf 5 - - 50.0 0.88 -1.15 27.9 -35.1
200sf 5 - - 200.0 0.77 -0.94 25.1 -29.5
>500sf 5 - - 500.0 0.70 -0.80 23.2 -25.8
5) 4 5
AT g
™ ©
Elevation of gable wall

A

=

~ |5 <4 5

—

Y

= o ft— =
Elevation of side wall
Components and cladding pressures - Roof (Figure 30.4-2B)
Component Zone Length Width Eff. area +GCp -GCp Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)

<10sf 1 - - 10.0 0.50 -0.90 17.9 -28.5
25sf 1 - - 25.0 0.42 -0.86 15.8# -27.4
50sf 1 - - 50.0 0.36 -0.83 14.2# -26.6
>100sf 1 - - 100.0 0.30 -0.80 12.7# -25.8
<10sf 2 - - 10.0 0.50 -1.70 17.9 -49.6
25sf 2 - - 25.0 0.42 -1.50 15.8# -44.3
50sf 2 - - 50.0 0.36 -1.35 14.2# -40.4
>100sf 2 - - 100.0 0.30 -1.20 12.7# -36.4




Project Job Ref.
& Tekla e e cy
Tedds
ARW Engineers Section Sheet no./rev.
3
Calc. by Date Chk'd by Date App'd by Date
T 7/2/2018
Component Zone Length Width Eff. area +GCp -GCp Pres (+ve) Pres (-ve)
(ft) (ft) (ft?) (psf) (psf)
<10sf 3 - - 10.0 0.50 -2.60 17.9 -73.3
25sf 3 - - 25.0 0.42 -2.36 15.8# -67.0
50sf 3 - - 50.0 0.36 -2.18 14.2# -62.2
>100sf 3 - - 100.0 0.30 -2.00 12.7% -57.5

# The final net design wind pressure, including all permitted reductions, used in the design shall not be less than 16psf acting

in either direction

>

~»6 fla 18 ft-

Plan on roof

—»{6 ftie 92 ft > 6 ftla—
v
= i3 2 3
1
o |2 1 2
t
3
5 2 3
® 2
2 1 2
3 2 3
/6 ftia 92 ft —»{6 file—




ﬂ Wood Stud Design Based on IBC 2015 & 2015 NDS
Version Date: May 25, 2017

JOB TITLE: NAC Rec Center
WALL LOCATION: Grid 1 &5

ENGINEEAS

-

9-Aug-18
9:05 AM

JOB #: 18121
ENGINEER: T™MD

This program will design a wood slud!colup\n based upon the compression and uniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015,

APPLIED VERTICAL LOADS WALL WEIGHTS
UNIFORM SNOW; 194] pit SELF WEIGHT: 10] psf
UNIFORM LIVE: o|pit ‘\ FINISHES WEIGH 5| psf
UNIFCRM DEAD: 30fpit | S 0541|g
DESIGN ROOF SNOW LOAD: 97 |pst ] let 0
BUILDING ELEVATION: 5500|it. | APPLIED LATERAL LOADS .
ALLOWABLE SOIL BEARING: 1500]psf | WIND (W): 30|psf
SEISMIC 32|pst |
IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS;- OR COLUMNS MARK THIS CELL WITH AN "X" | AT
STUD CHARACTERISTICS REQUIRED FOOTING WIDTH: 2.0 ft(Foating sized for bearing only)
NOMINAL STUD SIZE[___1.75x55 |
biin) d(in.)
STUD SIZE (actual)] 178 x [ s5 ] SPACED AT]nches 0.0
STUDLENGTH 17 ft ECCENTRICITY[ 0 Jinches (at top of wall)
MATERIAL PROPERTIES \
WALL STUDS BOTTOM PLATE
Material: Material:
Fu 2891 psi fe= 48 psi
Fe 2510 psi Foper' = 750 psi oK.
Epn 1,016,535 psi E= 2,000,000 psi
ANALYSIS ]
bending CF (2x4-1.5, 2x6-1.3, 2x8-1.2, 4x4-1.5) verify with table 4A - Not for engineered lumber
comp. CF 1 (2x4-1.15, 2x6- 05, 4x4-1.15) verify with table 4A - Not for engineered |
[ Bending effective length Compression el e length
unsupported length, |, 204 Iypfdy = 3709  in. unsuppaorted length, lml 204 ket = 1.00
unsupported length, L,;..Jdg = 6.86 in. unsupported length, le 12 Kea = 1.00
unbraced length, Iy 349.02 unbraced length, I, 204.0 d; = 55 in.
unbraced length, I; 24.72 unbraced length, I3 12.0 dy =/ 1.75 in.
bending C, (Gravity Load Gombs.) lo/dy = 37.09
Windbending C,| 135 | (Only for Combs. Including Wind) lofd; = 6.86
Load Combination #1 D+L (formula 16-8)
C,= 1.15 Fue = 1946 = 0.0 psi
Cp= 0.9 1.000 A 2259 psi
Fo* = 2992 psi 2992 psi Fee= 807 psi
Re= 250 8.8 in’ K=
= 22 psi 569 psi Cy= 0.252
Load at Base= 285 pif CSR= 0.001 0.K.
Load Combination #2 D+S (formula 16-10)
C,= 1.15 Fie= 1946 f,= 0.0 psi
Cp= 1 o 1.000 F.'= 2510 psi
Fy' = 3325 psi Fy'= 3325 psi Feg= 607 psi
Ra= 250 = agin’ =
E= 49 psi F'= 573 psi Cp= 0.228
Load at Base= 479 pif CSR= 0.007 0K,
Load Combination #3 D +0.75L + 0.758 {formula 16-11)
C,= 115 Fie= 1946 f,= 0.0 psi
Cp= 1 C = 1.000 Fo'= 2510 psi
Fy'= 3325 psi Fy'= 3325 psi Feg= 607 psi
Rg= 25.0 S, = 8.8 in” K=
f.= 42 psi Fo'= 573 psi Cy= 0.228 in
Load at Base= 431 plf CSR= 0005 O.K.
Load Combination #4 D +0.6W (formula 16-12)
C.= 1.35 Fee = 1946 b= 1179.2 psi
Cp= 16 C = 1 = 4016 psi
Fy = 6245 psi Fy'= 6245 psi Fee= 607 psi
Rg = 25.0 S,= 8.8 in’ K=
= 22 psi Fo'= 587 psi Co= 0.146 in
Load at Base= 30 pif CSR= 0197 0K,
Load Combination #5 D+0.7E (formula 16-12)
C= 115 Fre= 1946 fo= 148.9 psi
Cp= 16 C.= 1 Fe= 4016 psi
For = 5319 psi Fy'= 5319 psi Fee= 607 psi
Ra= 25.0 s, = g8 in’ K
fo= 22 psi F. 587 psi Cy= 0.146 in
Load at Base= 30 plf CSR= 0.030 0K,
Load Combination #6 D +0.75L + 0.755 + 0.45W (formula 16-13)
= 1.35 Fee= 1946 884.4 psi
Cp= 16 Ci= 1 4016 psi
For= 6245 psi Fy'= 6245 psi 607 psi
Ra= 25.0 S, = 8.8 in’
fo= 42 psi Fe'= 587 psi 0.146 in
Load at Base= 431 pif CS.R= 0.157 oK.
Load Combination #7 D +0.75L +0.21255 + 0.75"0.7E (formula 16-13) snow load factor = 0.2 per exception No. 2
= 1.15 Fee = 1946 fo= 111.6 psi
Cp= 16 C = 1 Fe" = 4016 psi
Foo= 5319 psi Fy'= 5319 psi Fee= 807 psi
Ra= 250 S, = g8 in’ K=
fo= 28 psi F'= 587 psi C,= 0.146 in
Load at Base= 285 plf CSR= 0.024 O.K.

based on NDS equation 15.4-1:

<



ENGINEEAS

Wood Stud Design Based on IBG-2016 & 2015 NDS

Version Dale: May 25, 2017 /
JOBTITLE: NAC Rec Center
WALL LOCAT\GN\I GridB&H

This program will design a wood stud/column based upon the compre:

APPLIED VERTICAL LOADS N WALL WEIGHTS
UNIFORM SNOW: 970] pif A SELF WEIGHT: 10]psf
UNIFORM LIVE: 0| pif FINISHES WEIGHT: 5|psf
UNIFORM DEAD: 150| pif Syt 0.541]g
DESIGN ROOF SNOW LOAD: 97 |psf fat 1
BUILDING ELEVATION: 5500 ft. APPLIED LATERAL LOADS
ALLOWABLE SOIL BEARING:[ _ 1500 ] psf WIND{Wy:[ 30]psf

SElsmﬁ:\(E)E [ 32lpst )

9-Aug-18
9:05 AM

18121

JOB #:
ENGINEER: T™MD

ion and uniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015,

e ) _
IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING ST:UD& OR COLUMNS MARK THIS CELL WITH AN "X" I:I
STUD CHARACTERISTICS REQUIRED FOOTING WIDTH: 2.0 ft (Fooling sized for bearing only)
NOMINAL STUD SIZE )
blin.) d(in.) ~
STUD SIZE (actual)| 175 ] x [ 85 ] SPACED ATinches 0. 3
STUD LENGTH 21 ft ECCENTRICITY[ 0 Jinches (at top of wall) ]
MATERIAL PROPERTIES
WALL STUDS BOTTOM PLATE
Material: LVL 2.0
Fp 2891 psi 177 psi =
F. 2510 psi : 750 psi
Emn 1,016,535 psi E= 2,000,000 psi
ANALYSIS
bending CF ;Il {2x4-1.5, 246-1.3, 2xB-1.2, 4x4-1.5) verify with table 4A - Not for engineered lumber
comp. CF 1 5, 4x4-1.15) verify with table 4A - Not for engineer
[ i i Col e length
unsupported length, 1,4 lysfdy = 4582  in. unsupported length, 1,4 252 1.00
unsupported length, |z lofdy = 6.86 in. unsupported length, |, 12 1.00
unbraced length, ., 42726 unbraced length, 1. 252.0 55 in.
unbraced length, Iz 24.72 unbraced length, I,; 12.0 1.75 in.
bending €, (Gravity Load Combs.) lfdy = 45.82
Wind bending C, (Only for Combs, Including Wind) lofd;= 6.88
Load Combination #1 D+L (formula 16-9)
C,= 1.15 1580 fo= 0.0 psi
Cp= 0.9 1.000 o = 2258 psi
Fo' = 28992 psi 2992 psi Feg= 398 psi
Rs = 217 ag i’ K
fe= 43 psi 382 psi Cp= 0.169
Load at Base= 4865 plf 0.012 OK.
Load Combination #2 D+S
o 1135 1590 0.0 psi
Cp= 1 1.000 2510 psi
Fp'= 3325 psi 3325 psi 398 psi
Ra= 277 g in’
fe= 177 psi 384 psi 0.153
Load at Base= 1435 plf 0.212 QK.
Load Combination #3 D+0.75L +0.755
C,= 1.15 Fie= 1590 0.0 psi
Cp= 1 C.= 1.000 2510 psi
Fp,* = 3325 psi Fy' = 3325 psi 398 psi
Rg= 277 s, .8 in’
fe= 143 psi Fo= 384 psi 0.153 in
Load at Base= 1193 pif CSR= 0.139 OK.
Load Combination #4 D +0.6W (formula 16-12)
G = 1.35 Fue= 1590 fo= 1799.4 psi
Cp= 186 C.= 1 o = 4016 psi
Fy' 6245 psi Fo'= 6245 psi 398 psi
Rg= 217 Si= 88 in’
f.= 43 psi F.'= 390 psi 0.087 in
Load at Base= 150 pif CSR= 0.335 oK.
Load Combination #5 D+0.7E (formula 16-12)
C,= 1.15 Fe= 1590 2271 psi
Cp= 186 C. = 1 4016 psi
Fo'= 5319 psi Fy'= 5319 psi 398 psi
Rg = 277 S, = 8.8 in’
fo= 43 psi F'= 380 psi 0.097 in
Load at Base= 150 pif CS.R= 0.060 Q.K,
Load Combination #5 D +0.75L + 0.755 + 0.45W (formula 16-13)
C.= 1.35 Fre= 1580 fu= 1349.6 psi
Cp= 16 C = 1 o = 4016 psi
Fy" = 6245 psi Fy'= 6245 psi Fee= 398 psi
Rg= 277 S, = a8 in’ =
fo= 143 psi Fe'= 390 psi Cy= 0.097 in
Load at Base= 1193 pif CS.R= 0473 0K,
Load Combination #7 D+0.75L +0.21255 + 0.75*0.7E (formula 16-13) 02 per exception No. 2
C= 1.15 1580 170.4 psi
Cp= 16 1 4016 psi
Fp' = 5319 psi 5319 psi 398 psi
Rg= 277 8.8 in’
fe= 71 psi 390 psi 0.097 in
Load at Base= 465 plf 0072 OK.

based on NDS equation 15.4-1:

(b



Wood Stud Design Based on IBC 2 2015 NDS
ENGINEERS Versian Date: May 25, 2017 P

JOB TITL| NAC Rec Center
WALL LOCATION: Grid2 & 4

9-Aug-18
10:12 AM

18121

JOB #
ENGINEER: T™MD

This program will design a wood smd[cnlumng;gd upon the chmpressio and uniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015.

APPLIED VERTICAL LOADS N WALL WEIGHTS
UNIFORM SNO! 2619]pif ) SELF WEIGHT: 10| psf
UNIFORM LIVE: 0] pif FINISHES WEIGHT: 5|psf
UNIFORM DEAD: 405 |pif - 3% 0.541 g
DESIGN ROOF SNOW LOAD: 97| psf ,/ [ 1
BUILDING ELEVATION: 5500 ft/ APPLIED LATERAL LOADS
ALLOWABLE SOIL BEARING: 1500}sf WIND, () 30| psf
= SEISMIC (E): 3.2|psf
IF YOU ARE DESIGNING ANYTHING OTHER THAN'STUDS, IE. TRIMMERS, KING STUDS, OR COLUMNS-MARK THIS CELL WITH AN "X (PSicaly |
STUD CHARAGTERISTICS o~ REQUIRED FOOTING WIDTH: Zmng sized for bearing only)
NOMINAL STUD SIZE[_— 17565 ] ™~
5 b(in.} d(in) o
STUD SIZE {agt(al)[ 175 ] x [ss5 ] SPACED AT inches 0.
STUD LENGTH 11.5 ft. ECCENTRICITY[ 0 |inches (at top of wall)
MATERIAL PROPERTIES
WALL STUDS BOTTOM PLATE
Material: Material:
Fy 2891 psi - 431 psi
Fo_ 2510 psi Fepers 750 psi OK,
Emn 1,016,535 psi E=_ 2,000,000-psi— "
ANALYSIS e
bending CF|I| (2x4-1.5, 2x6-1.3, 2xB-1.2, 4x4-1.5) verity with lable 4A - Not for engineered lumber
comp. CF 1 (2x4-1.15, 2x6- 2%8-1.05, 4x4-1.15) verify with table 4A - Not for engineered lumber
[ i Compression effective length
unsupported length, Iy, lfd = 2509 in. unsupported length, I,y 138 ke =| __ 1.00
unsupported length, |,; ld: = 685  in. unsupported length, |, | 12 ko= 1.00
unbraced length, |5 24144 unbraced length, I 138.0 dy = 55 in.
unbraced length, lg; 24.72 unbraced length, l.o 12.0 d;= 1.75 in.
bending C, (Gravity Load Combs.) lofdy = 25.00
Wind bending C, (Only for Combs. Including Wind) laldy = 6.86
Load Combination #1 D+L (formula 16-8)
C,= 115 Fog = 2813 0.0 psi
Cp= 0.8 C = 1.000 2259 psi
Fy'= 2992 psi Fy'= 2992 psi 1327 psi
Rg= 20.8 8= 8. in’
L= 68 psi F'= 1112 psi 0.482
Load at Base= 578 pif CSR= 0004 OK,
Load Combination #2 D+S {formula 16-10)
C.= 115 Fee = 2813 fy= 0.0 psi
Cp= 1 1.000 Fr= 2510 psi
Fpr = 3325 psi 3325 psi Fee = 1327 psi
Rg= 208 88 in* K=
= 431 psi 1138 psi Cp= 0.454
Load at Base= 3197 pif 0143  OK,
Load Comhination #3 D +0.75L +0.755 (formula 16-11)
C= 1.15 Fee = 2813 0.0 psi
Cp= 1 1.000 2510 psi
Fo'= 3325 psi 3325 psi 1327 psi
Rs= 208 g.g in’
fe= 340 psi 1138 psi 0.454 in
Load at Base= 2542 plf CSR= 0.089 oK.
Load Combination #4 D+08W (formula 16-12)
C= 1.35 Fue= 2813 5396 psi
Cp= 16 C = 1 4016 psi
Fy = 6245 psi Fo'= 6245 psi 1327 psi
Ra= 20.8 S, = a.g in’
f.= 68 psi F'= 1221 psi 0.304 in
Load at Base= 405 pif CSR= 009 OK,
Load Combination #5 D+07E (formula 16-12)
G = 115 Fue = 2813 68.1 psi
Cp= 1.6 C .= 1 4016 psi
Fy'= 5319 psi Fy'= 5319 psi 1327 psi
Rgp= 20.8 8§, = 8.8 in’ =
f.= 68 psi F'= 1221 psi Cp= 0.304 in
Load at Base= 405 pif CSR= 0017 0K
Load Combination #6 D +0.75L + 0.75S + 0.45W {formula 16-13)
G,= 1.35 Fe= 2813 404.7 psi
Cp= 16 c = 1 4016 psi
Fy'= 6245 psi Fy = 6245 psi 1327 psi
Rg= 20.8 S, = 88 in’
= 340 psi Fo= 1221 psi 0.304 in
Load at Base= 2542 pif CSR= 0165 OK,
Load Combination #7 D +0.75L +0.21258 + 0.750.7E (formula 16-13) snow load factor = 02 per exception No. 2
C.= 1.15 Fuc = 2813 b= 51.1 psi
Cu= 16 c = 1 4016 psi
Fy'= 5319 psi Fy = 5319 psi 1327 psi
Rg= 20.8 5= 8 in’
fe= 145 psi F.'= 1221 psi 0.304 in
Load at Base= 578 pif CSR= 0025 OK,

based on NDS equation 15.4-1:

c7



ENGINEERS

Wood Stud Design Based on IBC-2015 & 2015 NDS
Version Date: May 25, 2017 3
JOBTITLE: NAC Rec Center /
WALL LOCATION:  Grid J & K /

9-Aug-18
9:05 AM

JOB #: 18121
ENGINEER: ™™D

This program will design a wood stud/column based upon the compression and uniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015.

APPLIED VERTICAL LOADS

w

WEIGHTS

UNIFORM SNOW:

UNIFORM LIVE:

UNIFORM DEAD:

DESIGN ROCF SNOW LOAD:
BUILDING ELEVATION:
ALLOWABLE SOIL BEARING:

388 | pif II SELF GHT: 10|psf
Q|pif FINISHES WEIGHT: 5|psi
60|plf St 0.541|g
97 |psf / et 1
5500]ft, APPLIED LATERAL LDAIJS
1500 psf WIND (W):

[ 30]ps
SEISMIC By 32] psr

IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS, OR COLUMNS MARK THIS CELL WITH AN "X"

STUD CHARACTERISTICS

REQUIRED FCOTING WIDTH: 20

ft (Fooling sized for bearing only)

NOMINAL STUD SIZE
bin. d(in.) \
STUD SIZE (actual) X SPACED AT inches o.c.
STUD LENGTH ft. ECCENTRICITY[ 0 Jinches (at top of wall
MATERIAL PROPERTIES /
WALL STUDS BOTTOM PLATE
Material: Material:
Fy 2891 psi = 86 psi
Fe 2510 psi Fepern = 750 psi 0K,
B 1,016,535 psi E= 2,000,000 psi
ANALYSIS
bending CF (2x4-1.5, 2x6-1.3, 2x8-1.2, 4x4-1.5) verify with table 4A - Not for engineered lumber
comp. CF 1 (2x4-1.15, 2x6- 2x 5, 4x4-1.15) verify with table 4A - Not for engineered lumber
[ Bending effective length Compression
unsupported length, 1,4 276 ltdy = 5018 in. unsupported length, I 276
unsupported length, 3 E_L\ﬂldz = 686 in. unsupported length, l,» 12 kep = 1.00
unbraced length, |54 466.28 unbraced length, I, 276.0 dy = 5.5 in
unbraced length, I, 24.72 unbraced length, 15 12.0 d; = 1.75 in
bendngC[ 115 |(Gravity Load Combs.) lsfdy = 50.18
Wind bending C, 1.35 (Only for Combs. Including Wind) lpofd; = 6.86
d Combination #1 D+L (formula 16-9)
C, 1.15 Fee= 1456 k= 0.0 psi
Cp= 0.9 C.= 1.000 o= 2259 psi
Fy'= 2992 psi Fy = 2992 psi Fee= 332 psi
Rg = 28.9 % 8.8 in” K=
L= 32 psi E'= 321 psi C,= 0.142
Load at Base= 405 pif C.SR= 0010 QK
Load Combination #2 D+S
C= 1.15 F 1456 0.0 psi
Co= 1 C. = 1.000 2510 psi
Fy'= 3325 psi Fy= 3325 psi 332 psi
Re= 28.9 8 in’
= 86 psi 322 psi C,= 0.128
Load at Base= 793 pif C.SR= 0.071 0K,
Load Combinalion #3 D+0.75L + 0.758
1.15 1456 0.0 psi
1 1.000 2510 psi
3325 psi 3325 psi 332 psi
289 g in’ =
73 psi 322 psi C,= 0.128 in
Load at Base= 696 plf CS.R= 0.051 0.K,
Load Combination #4 D+ 0.8W (formula 15-12)
C= 135 Fee= 1456 2158.5 psi
Cp= 16 C.= 1 4016 psi
Fp = 6245 psi Fy'= 6245 psi Fee= 332 psi
Rg= 289 8, = 8.8 in” =
o= 32 psi Fe'= 326 psi C,= 0.081 in
Load at Base= 60 pif C.SR= 0.393 0.K.
Load Combination #5 D+0.7E (formula 16-12)
= 1.15 Fre= 1456 2725 psi
Co= 18 C.= 1 4016 psi
Fy' = 5319 psi Fy'= 5319 psi Fee= 332 psi
Rg= 289 S 8.8 in” =
fe= 32 psi 326 psi Cp= 0.081 in
Load at Base= 60 plf 0.066 0.K,
Load Combinalion #6 D+0.75L + 0.755 + 0.45W
1.35 1456 1618.9 psi
18 1 4016 psi
6245 psi 6245 psi 332 psi
289 8. in” =
73 psi 326 psi C,= 0081 in
Load at Base= 696 plf 0.381 0.K,
Load Combination #7 D+0.75L + 0.21258 + 0.75°0.7E snow load factor = 02 per exception No. 2
1.15 1456 204.4 psi
18 1 4016 psi
5319 psi 5319 psi 332 psi
2389 a8 i
44 psi 326 psi 0.081 in
Load at Base= 405 plf 0.062 0.K,

based on NDS equation 15.4-1:
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ENGINEERS

Wood Stud Design Based on IBC 2015 & 2015 NDS

Wersion Date: May 25, 2017
JOB TITLE: NAC Rec Center
WALL LDCAT?ON Grid A ~

This program will design a wood studicolumn based upon Ihe cump;essiun and uniaxial bendin,

JOB #:
ENGINEER:

9-Aug-18
9:05 AM

18121
T™MD

eraction equation of the 2015 NDS Section 15.4 and the IBC 2015,

APPLIED VERTICAL LOADS WALL WEIGHTS
UNIFORM SNOW: 388]plf SELF WEIGHT: 10] psf
UNIFORM LIVE: opif FINISHES WEIGHT: 5| pst
UNIFORM DEAD: 80 plf Sa 0.541|g
DESIGN ROOF SNOW LOAD: 97 |psf T 1
BUILDING ELEVATION: 5500] ft. APPLIED LATERAL LOADS ™,
ALLOWABLE SOIL BEARING: 1500 |péf WIND, (W) 30| psf
: 7 SEISMIC: © 32]pst
IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS,OR COLUMNS MARK THIS CELL WITH AN "X i T |
STUD CHARACTERISTICS REQUIRED FOOTING WIDTH: 20 ft{Fooling sized for bearing anly)
NOMINAL STUD SIZE
b{in.) d(in.) ;
STUD SIZE {actual)] 1.75 ] x [s5 ] SPACED AT 'mches 0c
STUD LENGTH 20 ft. ECCENTRICITY[ 0 |inches (at tap of wall)
MATERIAL PROPERTIES /
WALL STUDS BOTTOM PLATE
Material: Material: .
Fy 2891 psi 83 psi
Fa 2510 psi Fipin 750 psi oK.
Erin 1,016,535 psi E= 2,000,000 psi
ANALYSIS
be@ {2x4-1.5, 2x6-1.3, 2:8-1.2, 4:4 1 5) verify with table 4A - Not for engineered lumber
comp. CF 1 {2x4-1.15, 2x6- 2x8- 15) verify with table 4A - Not for engineered lumber
[ Bending effective leng ective length
unsupported length, I, lafdy = 4364 i unsupported length, 240 ket = 1.00
unsupported length, |.» lofd; = 6.86 in. unsupported length, I,» 12 kez = 1.00
unbraced length, Ly 407.70 unbraced length, |y 240.0 d, = 55 in.
unbraced length, |, 24.72 unbraced length, |, 12.0 dy= 1.75 in.
bending G, 115 |(Gravity Load Combs.) li/dy=  43.64
Wind bending C, (Only for Combs. Including Wind) lod; = 6.86
Load Combination #1 D+L (formula 16-8)
C.= 115 Foe = 1666 fy= 0.0 psi
Cg= 0.9 c.= 1.000 = 2259 psi
Fp' = 2992 psi psi Fee 439 psi
Rs 27.1 in’ K
fo= 29 psi psi Cp= 0.186
Load at Base= 360 pit 0K,
Load Combination #2 D+S
C= 1.15 1666 0.0 psi
Cp= 1 1.000 2510 psi
Fo = 3325 psi 3325 psi 439 psi
Rg = 271 8.8 in’
fo= 83 psi 422 psi 0.168
Load at Base= 748 plf 0.039 0O.K.
Load Combination #3 D+0.75L + 0.755
= 1.15 1666 0.0 psi
Cp= 1 1.000 2510 psi
Fy'= 3325 psi 3325 psi 439 psi
Rp= 271 = g in’
= 69 psi F'= 422 psi 0.168 in
Load at Base= 651 pif C.S.R= 0.027 0K,
Load Combination #4 D+ 06W (formula 16-12)
C.= 135 Fie 1666 1632.1 psi
Cp= 16 [+ 1 4016 psi
Fy'= 6245 psi Fy= 6245 psi 439 psi
Rg= 271 5, = 8.8 in®
f.= 29 psi Fo= 429 psi 0107 in
Load at Base= 60 pif C.SR= 0285 OK.
Load Combination #5 D+07E (formula 16-12)
C,= 115 Fie = 1666 206.0 psi
Cp= 16 c. = 1 4016 psi
Fy' = 5319 psi Fy'= 5319 psi 439 psi
Rg= 271 = 8.8 in’
fo= 29 psi F'= 429 psi 0107 in
Load at Base= 80 plf C.SR= 0.046 OK.
Load Combination #6 D +0.75L + 0.755 + 0.45W {formula 16-13)
C= 1.35 Fie= 1666 fu= 1224.1 psi
Cp= 16 C = 1 * 4016 psi
Fo = 6245 psi Fy= 6245 psi 439 psi
Ra= 274 8, = 8.8 in
f.= 69 psi F'= 429 psi 0.107 in
Load at Base= 651 pif CSR= 0.259 OK.
Load Combination #7 D+ 0.75L + 0.21255 + 0.75°0.7E (formula 16-13) snow load factor = 0z per exception No. 2
= 1.15 Fe = 1666 fy= 154.5 psi
Cp= 16 C. = 1 ahE 4016 psi
Fo'= 5319 psi Fy= 5319 psi Fe= 439 psi
Ra = 271 = 8.8 in’ Ki=
f.= 41 psi F'= 429 psi C,= 0.107 in
Load at Base= 360 pif CSR= 0.041 0K,

based on NDS equation 15.4-1:




ENGINEERS

Wood Stud Design Based on IBC 2015 & 2015 NDS

Version Date: May 25, 2017

\

JOBTITLE: NACRecCenter
WALL LOCP\TIDN;\ 5ft opening trimmer"

9-Aug-18

9:34 AM
JOB # 18121
ENGINEER: T™MD

This program will design a wood studfcolumn based upon the cﬁr}pressiun and uniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015.

APPLIED VERTICAL LOADS

UNIFORM SNOW:

UNIFORM LIVE:

UNIFORM DEAD:

DESIGN ROOF SNOW LOAD:
BUILDING ELEVATION:
ALLOWABLE SOIL BEARING:

2910] pif
0] pif
450| pif

97| psf
5500] ft:
1500] psf

WALL WEIGHTS

SELF WEIGHT: 10| psf
FINISHES WEIGHT: 5|psf
Sgst 0.541|g
le: 1
APPLIED LATERAL LOADS
WIND (W): 0]psf
SEISMIC (E): 3.2]psf

IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS, OR COLUMNS MARK THIS GELL WITH AN X"
STUD CHARACTERISTICS REQUIRED SQUARE FOOTING SIZE: | 3.0 ft:{(Footing sized far bearing only)
NOMINAL STUD SIZE e ,
b(in.) d(in.) ———— e e A
STUD SIZE (actual) 35 X 55 TRIB. WIDTH'\nches ) Lo g 202
STUD LENGTH ft. ECCENTRICITY[ 0 |inches (al top of wall)
MATERIAL PROPERTIES
WALL STUDS BOTTOM PLATE
Material; Material:
Fy 2891 psi L= 568 psi e
Fe 2510 psi Fopary = 750 psi 0K.
B 1,016,535 psi E= 2,000,000 psi
ANALYSIS
bending cr—'lI' (2x4-1.5, 2x6-1.3, 2x8-1.2, 4x4-1.5) verify with table 4A - Not for engineered lumber
comp. CF 1

Bending effective length

(2x4-1.15 2x6-1.1, 2x8-1.05, 4x4-1.15) verify with table 4A - Not for engineered lumber
[

unsupported length, |,y
unsupported length, |,z
unbraced length, I,
unbraced length, ls;
bending C, |

Wind bending C,

Load Combination #1
C,=
Cp=
Fy'=
Ry =
o=
Load at Base=

oad ination #2

Load at Base=

Load Combination #3
C.=

Cp=

Fp =

Rg=

fe=

Load at Base=

Load Combination #4
o=
Cp=
Fo' =
Ra=
fe=
Load at Base=
Load Combination #5
C
Cp=
Fp'=
Ra=
f=

Load at Base=

Load Combination #&

Load at Base=

Load Combination #7

Load at Base=

D+07E

150 Iyfdy =
lgldz =

t

261.00
24.72

D+L

89 psi
2019 b

1
1
2891 psi
108
568 psi
11234 b

D +0.75L + 0.75S
1
1
2891 psi
108
448 psi
8930 Ib

D+08W
1
16
4626 psi
10.8
89 psi
2019 Ib

1

1.6
4626 psi

10.8
89 psi
2019 b

D +0.75L + 0.758 + 0.45W
1
1.6
4626 psi
10.8
448 psi
8930 b

D+ 0.75L +0.21255 + 0.75°0.7E
1
18
4626 psi
10.8
191 psi
2019 Ib

based on NDS equation 15.4-1:

27.27  in.
343 in.

(Gravity Load Combs.)
(Only for Combs. Including Wind)

(formula 16-8)
Fue=
c =
Fy' =

(formula 16-10)
Foe =
C .=
Fy'=
S, =
F.'=
CS.R=

(formula 16-11)
Foe =
.=
Fy

Fe
CSR=

(formula 16-12)
Fie=

CSR=

(formula 16-12)
Fre=

(fermula 18-13)
Fue=
C.=
Fy'=
5, =
F =
C.8R=

(formula 16-13)
Fue=
Cc =
Fy =
S= =
F'=
CS.R=

unsupported length, 1,
unsupported length, 17!
unbraced length, I
unbraced length, I,

10410
1.000
2602

17.6 i

975
0.008

10410
1.000
2891
176
993
0.327

10410
1.000
2891

176
993
0.204

10410

4626

176 |

1048
0.085

10410

4626

176 i

1049
0.030

10410

4626

17.6 i

1049
0.427

10410

4626

17.6 i

1049
0.052

psi

psi
0K,

psi
n

psi
OK.

psi
in’
psi

OK.

psi

psi
1.9

psi

psi
oK,

psi

psi
0.K

psi

psi
0K,

lyyfdy =
loalds =

Compression effective len;
150 koy = 1.00
12 ke = 1.00

150.0 dy= 55 in.
12.0 dh= 35 in.
2727
3.43
0.0 psi
o = 2259 psi
Fee= 1123 psi
K= 1
Cs= 0.432
0.0 psi
2510 psi
1123 psi
- 1
c,= 0.396
0.0 psi
2510 psi
1123 psi
1
c,= 0.396 in
0.0 psi
4016 psi
1123 psi
1
0.261 in
956 psi
4016 psi
1123 psi
1
Cp= 0.261 in
fo= 0.0 psi
F'= 4016 psi
Fee= 1123 psi
= 1
Cp= 0.261 in
02 per exception No. 2
T1.7 psi
4016 psi
Fee= 1123 psi
= 1
Cp= 0261 in



nm 9-Aug-18

Wood Stud Design Based on |BE-2015&-2015 NDS 10:13 AM
Sutiickas Version Date: May 25, 2017 )
JOB TIT] NAC Rec Center JOB# 18121
ENGINEER: T™MD

WALL LOCATION:  5ft opening king _~

This program will design a wood stud/column based upon the :nmpreﬁion and uniaxial bending interaction equatien of the 2015 NDS Section 15.4 and the IBC 2015,

APPLIED VERTICAL LOADS ™ WALL WEIGHTS
UNIFORM SNOW;: o] plf \ SELF WEIGH 10] psf
UNIFCRM LIVE: 0| pli | FINISHES WEIGHT: 5] pst
UNIFORM DEAD: ofpif Sl 0.541g
DESIGN ROOF SNOW LOAD: o7 | pst K e
BUILDING ELEVATION: 5500 ft, APPLIED LATERAL LOADS
ALLOWABLE SOIL BEARING: 1500 pst 30| psf
\ 3.2|psf
IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS, OR COLUMNS MARK THIS CELL WITH AN "X"
STUD CHARACTERISTICS REQUIRED SQUARE FOOTING SIZE: 2.0 ft(Fooling-sized for bearing only)
NOMINAL STUD SIZE =
biin.) d(in.)
STUD SIZE {actual)| 175 ] x [ ss5 ] TRIB. WIDTH inches b
STUDLENGTH[ 20 |t ECCENTRICITY[ 0 |inches (at top of wall)
MATERIAL PROPERTIES
WALL STUDS BOTTOM PLATE
Material: Material:
{ Fa 2891 psi = 48 psi
F. 2510 psi Fepiin = 750 psi OK.
Enn 1,016,535 psi E= 2000000 psi
ANALYSIS .
bending CF (2x4-1.5, 2x6-1.3, 2x8-1.2, 4x4-1.5) verily wilh table 4A - Not for engineered lumber
comp.CF[ — 1 (2x4-1.15, 2x6: verify with table 4 - Not for engineered lumber
[ Bending effective length e
unsupported length, I,y 240 TGy = unsupported length, | 240 Koy 1.00
unsupported length, \"EEE Ids = unsupparted length, 1, 12 1.00
unbraced length, |54 407.70 unbraced length, I 240.0 55 in
unbraced length, |, 24.72 unbraced length, I.» 12.0 1.75 in.
bending C, (Gravity Load Combs.) loldi= 4364
Wind bending C,| (Only for Combs. Including Wind) loaldy = 6.86
Load Combinafion #1 D+L (formula 16-9)
Ci= 1 Fee = 1666 fo= 0.0 psi
Cp= 0.9 C = 1.000 Fot= 2259 psi
Fy* = 2602 psi 2602 psi Fee= 439 psi
Rg= 27.1 8.8 in” K= 1
f.= 49 psi 420 psi Cp= 0.186
Load at Base= 950 Ib 0014 OK.
Load Combination #2 D+8 (formula 16-10)
C,= 1 Fie = 1866 0.0 psi
Cp= 0.9 C.= 1.000 2259 psi
Fy' = 2602 psi Fp'= 2602 psl 439 psi
Rg= 271 S, = 8.8 in 1
f= 49 psi Fe= 420 psi 0.186
Load at Base= 950 b CSR= 0014 OK.
Load Combination #3 D +0.75L + 0.755 (formula 16-11)
C,= 1 Fae= 1666 0.0 psi
Cp= 0.9 c. = 1.000 2259 psi
Fo' = 2602 psi Fo'= 2502 psi 439 psi
Rs = 271 S, = 8.8 in° 1
= 49 psi F'= 420 psi 0.186 in
Load at Base= 950 b CSR= 0.014 aQ.K,
Load Combination #4 D+ 0.6W (formula 16-12)
= 1 Fie= 1666 = 3876.3 psi
Co= 16 C.= 1 4016 psi
Fy* = 4626 psi Fy' = 4626 psi 439 psi
Rg = 274 8§, = 8.8 in’ 1
f= 49 psi Fo'= 429 psi C,= 0.107 in
Load at Base= 950 b CS.R= 0.957 0K,
Load Combination #5 D+0.7E (formula 16-12)
C.= 1 Fue= 1666 fy= 4B9.3 psi
Co= 16 C.= 1 F'= 4016 psi
Fy = 4626 psi Fy'= 4626 psi Fee= 439 psi
Ry = 27.1 S, = 8.8 in” K= 1
= 49 psi F.'= 429 psi Cp= 0.107 in
Load at Base= 950 Ib CS.R= 0.132 0K,
Load Combination #§ D+0.75L + 0.758 + 0.45W (formula 16-13)
C= 1 Fre = 1666 f= 2907.2 psi
Cp= 16 C = 1 = 4016 psi
Fy = 4626 psi Fo'= 4626 psi Fog = 439 psi
Rz = 27.1 S, = 8.8 in” = 1
1= 49 psi F.'= 429 psi Cy= 0.107 in
Load al Base= 950 Ip CSR= 0721 0K
Load Combination #7 D+0.75L +0.21258 + 0.75°0.7E {formula 16-13) snow load factor = 02 per exception No. 2
C= 1 Fie = 1666 f= 367.0 psi
Cii= 16 C = 1 F.*= 4016 psi
Fy = 4626 psi Fo'= 4626 psi Fee= 439 psi
Rg = 27.1 S, = 8.8 in” K= 1
1= 49 psi F.'= 429 psi Cy= 0.107 in
Load at Base= 950 Ip CSR= 0103 0K

based on NDS equation 15.4-1:



nﬂ 9-Aug-18

Wood Stud Design Based on IBC 2015 & 2015 NDS 10:05 AM
ENGINEERS Version Date: May 25, 2017 \
JOBTITLE: NAC Rec Center JOB #: 18121
WALL LOCATION: 12ft opening timmer ENGINEER: TMD

This program will design a wood stud/column based upon the compression and uniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015.

APPLIED VERTICAL LOADS y WALL WEIGHTS
UNIFORM SNOW: 970|plf A SELF WEIGH 10|psf
UNIFORM LIVE: 0fplf FINISHES WEIGHT: 5|psf
UNIFORM DEAD: 150 plf i Sest 0.541(g
DESIGN ROOF SNOW LOAD: 97 |pst / 1 1
BUILDING ELEVATION: 5500 ft. / APPLIED LATERAL LCADS
ALLOWABLE SOIL BEARING: 1500] pst WIND (W] 0] psf
SEISMIC (E) 32| psf
IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS, OR COLUMNS MARK THIS CELL WITH AN "X"
e
STUD CHARACTERISTICS REQUIRED SQUARE FOOTING SIZE:  ( 3.0 fl {Footing sized for bearing anly)
NOMINAL STUD SIZE .
b(in.) dfin.) =
STUD SIZE (actual) 35 ] x [s55 ] TRIB.WIDTH[ 80 Jinches - el e
STUD LENGTH 11 ft. ECCENTRIC!TYinches (at top of wall) / = g =0
MATERIAL PROPERTIES
WALL STUDS BOTTOM PLATE
Material: Material:
Fy 2891 psi = 416 psi
Ko, 2510 psi Fepern = 750 psi 0K,
Eqn 1016535 psi E= 2,000,000 psi -
ANALYSIS ) -
bending CF (2x4-1.5, 2x6-1.3, 2x8-1.2, 4x4-1.5) verily with table 4A - Not for engineered lumber
comp. CF 1 2x4-1.15, 2x6- 2x8-1.05, 4x4-1.15) -verify with table 4A - Not for engineered lumber
{ Bending effective length Compression
unsupported length, I, lyfdy= 2400 in unsupported length, I,.] 132
unsupported length, |,» lotdy = 343 in. unsupported length, h,;l 12
unbraced length, 1. 23166 unbraced length, I, 132.0
unbraced length, |, 2472 unbraced length, |, 12.0
bending C, (Gravity Load Combs.) lesfdy = 24.00
Wind bending C, (Only for Combs. Including Wind) loofd; = 343
Load Combination #1 D+L (fermula 18-9)
C.= 1 Fue= 11728 fo= 0.0 psi
Cp= 0.9 C.= 1.000 Fe' = 2259 psi
Fo' = 2602 psi 2602 psi Fee= 1451 psi
Ry = 10.2 176 in’ = 1
fo= 81 psi 1187 psi Cyp= 0.528
Load at Base= 2100 b 0005 OK.
Load Combination #2 D+S (fermula 16-10)
= 1 Foe= 11728 0.0 psi
Cp= 1 C = 1.000 2510 psi
Fp"= 2891 psi Fy'= 2891 psi 1451 psi
Ry= 102 8, = 17.5 in’ 1
fe= 416 psi F'= 1220 psi C,= 0.486
Load at Base= 8567 Ib CS.R= 0117 0K
Load Combination #3 D+0.75L+0758 (formula 16-11)
C;= 1 Fie= 11728 fo= 0.0 psi
Cp= 1 C = 1.000 F'= 2510 psi
Fy™ = 2891 psi Fy'= 2891 psi Fee= 1451 psi
Ra= 102 8, = 17.6 i’ K= 1
fo= 332 psi F'= 1220 psi C,= 0.486 in
Load al Base= 6950 Ip CS.R= 0.074 OK.
Load Combination #4 D+06W (formula 16-12)
C= 1 Fg = 11728 o= 0.0 psi
Cp= 186 C. = 1 e = 4016 psi
Fp*= 4626 psi Fy = 4626 psi Fee= 1451 psi
Rp= 102 S,= 176 in K= 1
fo= 81 psi Fe'= 1321 psi C,= 0.328 in
Load at Base= 2100 Ib CS.R= 0.061 0K,
Load Combination #5 D+07E {formula 16-12)
€= 1 Fre= 11728 b= 155.8 psi
Cp= 16 C .= 1 F'= 4016 psi
Fy'= 4626 psi Fy= 4626 psi Fe= 1451 psi
Ra= 102 S, = 17.6 in’* K= 1
f.= 81 psi Fo'= 1321 psi Cp= 0.329 in
Load at Base= 2100 b CS.R= 0.029 OK,
Load Combination #6 D +0.75L + 0.75S + 0.45W (formula 16-13)
C= 1 Fe = 11728 fo= 0.0 psi
Cp= 1.6 C.= 1 Fr= 4016 psi
Fo'= 4626 psi Fy= 4626 psi Feg= 1451 psi
Rg= 10.2 8, = 176 in’ = 1
o= 332 psi F'= 1321 psi Cp= 0.329 in
Load at Base= 6950 b CSR= 0.252 OK,
Load Combination #7 D +0.75L +0.21255 + 0.75*0.7E (formula 16-13) snow load factor = 0.2 per exception No. 2
C,= 1 Fec = 11728 = 116.9 psi
Cp= 1.8 1 4016 psi
Fa' = 4626 psi 4626 psi 1451 psi
Rg= 10.2 1756 in’ 1
= 152 psi 1321 psi Cp= 0.329 in
Load at Base= 2100 b CSR= 0.041 O.K,

based on NDS equation 15.4-1:



Wood Stud Design Based on IBC 2015'& 2015 NDS 10:05 AM
ENGINEEAS Version Date: May 25, 2017 \
JOBTITLE: NAC Rec Center / JOB #: 18121
WALL LOCATION:  12ft apening king ENGINEER: T™MD

This program will design a wood slud/column based upon the compression and tniaxial bending interaction equation of the 2015 NDS Section 15.4 and the IBC 2015.

APPLIED VERTICAL LOADS WALL WEIGHTS
UNIFORM SNOW: oiplf SELF WEIGHT: 10]psf
UNIFORM LIVE: 0|plf FINISHES WEIGHT: 5|psf
UNIFORM DEAD: 0|pif St 0.541|g
DESIGN ROOF SNOW LOAD: 97 | psf [ A
BUILDING ELEVATIOI 5500] ft. APPLIED LATERAL LOADS
ALLOWABLE SOIL BEARING: 1500{ psf WIND (W): 30| pst '_l
SEISMIC (E): 32fpst |
IF YOU ARE DESIGNING ANYTHING OTHER THAN STUDS, IE. TRIMMERS, KING STUDS; GR COLUMNS MARK THIS CELL WITH AN "X"
STUD CHARACTERISTICS REQUIRED SQUARE FOOTING SIZE: 2.0  ft (Footing sized fer bearing only)
NOMINAL STUD SIZE
biin.) dfin.)
STUD SIZE (actual)| 525 | x [s5 ] TRIB. WIDTHinches
STUD LENGTH 20 fi. ECCENTRICITY[ 0 |inches (atop of wall)
MATERIAL PROPERTIES
WALL STUDS BOTTOM PLATE
Material: Material:
Fy 2891 psi 35 psi
Fe 2510 psi Fepen = 750 psi O.K:
Emn 1016,535 psi = 2,000,000 psi
ANALYSIS .
bending CF[___ 1 | (2x4-1.5, 2x6-1.3, 2xB-1.2, 4x4-1.5) verify with table 4A - Not for engin
comp. CF 16} _verify with table 44 - Not for en
I di Compression effective length 1
unsupported length, |, = 4364 in. unsupported length, IM.J 240 kay = 1.00
unsupported length, I,z = 229 in. unsupported length, qui 12 \ K 1.00
unbraced length, |5, 407.70 unbraced length, I, 240.0 55 in.
unbraced length, |s; 24.72 unbraced length, l.; 12.0 5.25 in.
bending C, (Gravity Load Combs.) Lyfdi = 4364
Wind bending C, (Only for Combs. Including Wind) leztdy = 229
Load Combination #1 D+L (formula 16-9)
C,= 1 14994 0.0 psi
Cp= 08 1.000 2259 psi
Fa'= 2602 psi 2602 psi 439 psi
Rg= 9.0 26.5 in” 1
o= 35 psi 420 psi 0.186
Load at Base= 2000 b 0007 OK.
Load Combination #2 D+S (formula 16-10)
C.= 1 Fue= 14994 fo= 0.0 psi
Cp= 0.9 1.000 ot = 2259 psi
Fpr = 2602 psi 2602 psi 439 psi
R = 9.0 265 in” 1
k= 35 psi 420 psi 0.186
Load at Base= 2000 b 0.007 O,
Load Combination #3 D+0.75L +0.75S8 (farmula 16-11)
C.= 1 Fie= 14994 0.0 psi
Cp= [1R:] 1.000 2259 psi
Fp" = 2602 psi 2602 psi 439 psi
Ra= 9.0 26.5 in’ 1
fo= 35 psi 420 psi 0.186 in
Load at Base= 2000 Ib CS.R= 0.007 OK.
Load Combination #4 D+ 0.6W (formula 16-12)
Cr= 1 Fe= 14994 2720.2 psi
Cp= 186 C = 1 4016 psi
Fy'= 4626 psi Fy = 4626 psi Fee= 439 psi
Rg= 9.0 = 265 in’ K= 1
f.= 35 psi F/'= 429 psi Cp= 0.107 in
Load at Base= 2000 Ib CS.R= 0.645 OK,
Load Combination #5 D+0D.7E (formula 16-12)
C,= 1 Fpe= 14994 343.4 psi
Cp= 16 C.= 1 4016 psi
Fy*= 4626 psi Fy'= 4626 psi 439 psi
Ry = 9.0 8= 265 in’ = 1
= 35 psi F'= 429 psi Cp= 0.107 in
Load at Base= 2000 b CSR= 0.087 O.K,
Load Combination #6 D +0.75L + 0,758 + 0.45W (formula 16-13)
C= 1 Foe = 14994 2040.1 psi
Cp= 18 C. = 1 4016 psi
Fp' = 4626 psi Fy'= 4826 psi 439 psi
Rg= 9.0 8,= 26,5 in” 1
fo= 35 psi F'= 429 psi Cp= 0.107 in
Load at Base= 2000 b C.8.R= 0485 OK.
Load Combination #7 D+0.75L+0.21258 + 0.75"0.7E (formula 16-13) snow load faclor = 0.2 per exception No. 2
c,= 1 Fop = 14994 2575 psi
Cp= 16 C = 1 4016 psi
Fy* = 4626 psi Fy'= 4626 psi 439 psi
Ra= 9.0 8= 26.5 in” = 1
f.= 35 psi F'= 429 psi Cp= 0.107 in
Load at Base= 2000 Ib CS.R= 0.0867 0.K.

based on NDS equation 15.4-1:



9-Aug-18

“ Simply Supported Wood Beam Design (IBC 2015 and NDS 2015) 950 AM
B Version Date: October 28, 2016
JOBTITLE: NAC Reo Joa #: 18121
DESCRIPTION: HEADERS DESIGNER: TMD

ENGINEERS

CHOOS| ERIAL PROPERTY
SECTION ES ADJUSTMENT FACTORS DF-L2
b d A s 1 c: Lid L Rg For E B Fue C. Fy
24 15 as 525 3063 5359 15 343 2472 520 1350 1600000 580000 18100 099 1345
216 15 55 835 7563 20797 1.3 218 2472 el 1170 1600000 580000 1518 0984 1163
28 15 725 10875 12141 41635 12 186 2472 892 1080 1600000 580000 8738 0883 1072
2x10 15 825 13875 21391 sao3: 11 130 2472 1008 990 1600000 5800CO 5849 0892 282
212 15 125 16875 31641 177.979 1 107 2472 112 900 1600000 580000 5631 0891 892
(2) 234 3 35 105 6125 10719 15 343 2472 310 1350 1600000 580000 72309 0599 1343
(2) 218 3 55 165 15125 41534 13 218 2472 389 1170 1600000 SB00G0 46072 0599 1168
(2) 218 3 73 2175 26,281 95270 12 166 2472 446 1080 1600000 580000 34951 0se8 1078
{2) 2x10 3 525 27.75 42781 197.663 11 130 2472 504 280 1600000 580000 27394 0588 88
(2) 2x12 3 1.25 3375 63281 355,957 1 107 2472 556 900 1600000 580000 22524 0998 898
(3) 2x4 45 35 1575 9.188 16.078 15 343 2472 207 1350 1600000 580000 162899 1.000 1343
{3) 228 45 55 2475 22683 62391 13 21 2472 258 170 1600000 ‘580000 103863 0.958 1189
(3) 2x8 45 725 32625 39.422 142,904 12 166 2472 297 1080 1600000 580000 78641 0588 1079
(3) 2x10 45 925 41625 64.172 206795 1.1 130 2472 336 950 1600000  5B0DO0 51637 0589 89
(3)2x12 45 1.25 50625 94922 533936 1 107 2472 3n 500 1600000 580000 50680 089 899
3 ° a a 3 = 3 3 3 5
UNBRACED LENGTH | Y oy z e g g = = by
L ' n = g g g g 5 ] i & S
ADJUSTMENT FACTORS DEFLECTION CRITERIA MATERIAL PROPERTIES (NDS 2010]
Co 100 Lt 240 Total Load Fs F F. Feour Fenur E Ern F
Cu 1.00 Lt 30 Liveload DF-LS 1500 1000 180 625 1700 1800000 690000 180
c, 1.00 DFL1BTR 1200 800 180 625 1550 1800000 660000 180
() 1.00 DF-L1 1000 675 180 625 1500 1700000 620000 180
[ 1.00 DF-L2 500 575 180 625 1350 1600000 580000 180
c, 1.00 HEM-FIRS 1400 a5 150 405 1500 1600000 580000 150
[ 1.00 HEM-FIR1B 1100 75 150 405 1350 1500000 550000 150
Densiy 3300 HEM-FIR 1 75 150 405 1350 1500000 550000 150
HEM-FIR 2 850 525 150 405 1300 1300000 470000 150
INDICATES THE CONTROLLING ALLOWABLE UNIFORM LOAD
™ 1 7 -
DF-L2 ALLOWABLE UNIFORM TOTAL LOAD (PLF) Based an bending stress & = 8°S"F,, "12/L*12)*2 - ‘ 1—4 F N'Q l? }; T
224 26 28 2x10 2x12 (2) 2x4 (2) 2x6 2)2x8  (212x10 (22012 (3)2x4 (3) 246 @B)2x8 (3 2x10 i -
170 365 585 a2 172 2 733 1176 v 2360 513 1100 1765 2635 CASE
(&cp) 109 233 an 557 748 218 463 751 1124 1508 a7 702 127 1683
3 7 161 258 385 519 151 324 520 776 1045 226 486 780 1166 20
7 55 118 189 283 380 110 237 381 569 786 165 355 571 854 1 l & F‘L'F
[ 42 % 144 218 2%0 84 180 290 434 584 126 271 43 877
E f 33 74 114 170 28 66 142 228 342 480 % 213 343 513 891
z 10 % 57 91 137 184 53 114 184 275 an 79 171 276 414 857 &R
& " 2 47 75 13 152 43 24 151 27 305 65 140 227 340 459
12 18 39 &3 £ 127 £ 7 126 189 255 54 17 189 284 384
13 15 33 53 80 107 0 & 107 160 216 45 98 180 241 325
14 13 28 45 8 92 26 56 s 137 185 38 as 137 208 78
15 1" 24 38 59 80 22 48 78 118 161 33 7 18 179 241
1% 10 21 3 52 70 18 42 ] 104 140 29 63 103 156 211
DF-L2 ALLOWABLE UNIFORM TOTAL LOAD (PLF} Based on deffection & = 384"E*I*12/TOTAL LOADS"L*12)"3}
204 26 2x8 210 212 (2) 2x4 12) 2x6 (228 2xi0 (2axdz (324 13) 2x6 @6 @0 (322
4 297 1153 2644 5493 9884 593 2307 5268 10986 19768 890 3460 7832 16479 28851
5 161 5% 1352 2811 5059 302 178 2705 5622 10117 454 1788 4057 8433 15176
8 87 340 782 1625 2926 174 881 1563 3251 s852 261 102t 2345 4876 8777
7 54 214 431 1022 1841 109 427 983 2045 3s82 163 541 1474 3067 s523
s ] £ 143 328 684 1232 72 285 657 1368 2464 108 428 985 2052 3696
E ] 5 100 230 479 BB4 50 199 460 959 1728 75 299 630 1438 2593
=z 10 18 72 167 349 529 3% 144 334 897 1258 54 216 501 1046 1887
% 1 13 54 126 261 472 26 107 250 522 843 | k] 161 34 783 1415
12 10 41 % 200 362 20 82 191 401 725 25 123 287 801 1087
13 7 32 7% 157 284 15 64 149 314 568 2 o5 224 47 853
14 6 % s 125 227 i 50 118 250 453 17 75 178 s &80
15 4 20 a8 101 184 ) 40 %5 202 367 13 60 143 303 551
16 3 16 L a3 151 7 32 ] 165 301 10 48 "7 218 4852
DFL2 ALLOWABLE UNIFORM LIVE LOAD (PLF) Based on deflection = = 384'E*I'NZ{LIVE LOAD*5*(L*12)*3)
2x4 2x6 2x8 2x10 2612 (2) 2x4 (2) 2x6 @12x8 (2210 (2212 (3 2x4 (3) 216 (2xe  [rzdo 32z
4 197 768 1762 3661 6588 395 1537 3524 7322 13176 592 2305 5285 10283 19764
5 100 392 301 1873 3371 201 785 1802 3746 6742 301 " 2702 5619 10113
[ 58 275 520 1082 1949 15 453 1040 2165 3889 173 679 1561 3247 5848
7 3% 142 27 881 1226 72 284 653 1361 2452 108 435 980 2042 3578
- 3 24 94 218 455 820 a7 189 438 910 1640 7 283 654 1365 2450
E 9 16 &6 152 39 575 32 13 305 637 1150 49 197 457 956 1725
z 10 12 a7 110 23 418 23 £ 221 463 836 35 142 33t 634 1254
& 1 8 as 82 173 313 17 70 165 6 626 25 105 247 518 23g
12 6 27 63 133 240 12 53 126 265 481 18 80 189 3g8 721
13 5 21 49 104 188 9 £ % 207 376 14 62 147 an 564
14 3 16 38 82 150 7 32 77 165 300 10 48 116 247 450
15 3 13 31 66 121 5 5 62 133 242 8 8 53 199 363
16 2 10 25 54 %9 4 0 50 108 198 5 30 75 162 207
DF-L2 ALLOWABLE UNIFORM TOTAL L OAD (PLF) Based on shear strass & = 20°d"F o A3(L12)/2-})
24 26 258 2x10 212 (2) 2x4 (21 2x6 2)2x8 (@210 (2122 (3)2x4 (3) 2x8 @2x8  @jado (32
4 368 640 93z 1351 1802 735 1261 1865 2703 3804 1103 1921 2797 4054 5708
5 264 483 635 960 1292 568 966 1372 1919 2584 a5z 1449 2058 2879 3876
6 231 288 542 744 978 463 775 1084 1437 1956 694 1163 1627 2231 2334
7 185 324 448 607 786 390 647 896 1214 1573 585 971 1344 1821 2350
1 169 278 382 512 657 337 555 764 1025 1315 506 833 1145 1537 1972
E ] 148 243 332 443 565 297 486 865 887 129 445 729 097 1330 1634
z 10 133 216 294 391 485 265 432 589 781 o8 ags 648 883 1172 1484
a 1 120 194 264 a9 440 240 389 528 598 880 ase 583 792 1047 1320
12 109 177 239 315 398 218 354 479 630 792 37 530 718 945 1188
13 100 162 219 207 360 201 324 438 575 720 301 486 657 862 1081
14 o3 149 202 264 330 185 209 403 528 &60 278 448 605 782 B
15 B6 139 1a7 244 305 172 277 374 489 609 259 416 560 733 914

16 81 128 174 227 283 161 258 348 454 588 242 3a8 522 681 849



FLOOR LOAD TABLES

General Notes

= Table is based on:
— Uniform loads (beam weight considered) and the more restrictive of simple or
continuous span.
— Deflection criteria of L/240 total load and L/360 live load.

= For live load deflection limits of L/240 or L/480, multiply live load values by
1.5 0r 0.75, respectively. The resulting live load shall not exceed the total load
shown.

Alsp see How to Use This Table on page 18 and General Assumptions on page 5.

Cle

A Pa
6RI0 K ério 236
/Yy pur 7 3360 PF
Grip H
1.9E Microllam® LVL: Floor—100% (PLF) conh’nu/e‘d / 120 por
Sisi Biiitios 314" Width (2-ply) L 5V Wigth (3-ply) /
n 14" [ 18" [ 18" 20" | Gyd] Tt | oevwr | oew ] ] 14 ] o1t [ 1" [ 20"
Total Load 3,589 | 3917 | 3917 3917 [(1,2927 2287 | 3082 | 3,188 p3972Y 4217 | 5384 | 5815 | 585 5875
LiveLoauussn [ x oW s g0 | 1879 | + | = [T 4 | s * * *
Min. End/Int. Bearing (in.) | 4.1/103 4.5/113[4.5/113 4.5/113| 1535 | 18/4.4 | 24/59 | 24/61 | 3.0/76 3382 |4.1/03 45113 45113 45113
Total Load 2414 | 2885 | 2932 | 2932 | 438 | 978 | 2,086 | 2,193 | 2935 | 4328 | 4399 | 4,399
8' | Live Load L/360 * bl w8 380 | 842 | 1666 | 1792 | /Z [« |+ | =
Min. End/Int. Bearing (in.) | 3.7/9.3 {4.4/1114.5/11.3 4511.3| 15/35 | 1535 | 21/53 | 22/56 | 28/10 [[3.0/715 | 3"7/93 LA/ILT 45113 | 4513
Total Load | 1,037 | 2,294 | 2466 2466 | 219 | 498 | 1475 | 1551 | 2128 fz354 . 2,905 3441 3699 | 3699
9'-6" | Live Load L/360 R EEE B = | 1032 | 112 | 1778/ 2081 | - R
Min. End/Int. Bearing (in.) | 3.5/8.8 | 2.2/105|45/113 45113 | 1535 | 1535 L1845 1947 | 26/6.4 2972 3588 4. 2/105 (45113 | 45113
Total Load 1817 | 2047 | 2342 | 2342 | 177 | 406 | 1325 | 1398 | 1919 | 2,173 | 2725 | 3221 | 3513 | 3513
10' | Live Load L/360 SR N e e # s 183 | 983 1 11792 |« |« [ax ol e
Min. End/Int. Bearing (in.) | 3.5/8.7 ‘41/103 45113145113 | 1535 | 1535 | 17/43 | 1.8/45 | 27/68 | 3.5/8.7 | 4.1/10.3 | 4.5/11.2 | 45/11.2
Total Load 1333 | 1709 | 1948 1948 | 82 193 | 781 | 844 /1469 | 2000 2563 | 2922 2922
(_12* ) Live Load L/360 1138 | 1635 |+ « |« |+ | 530 | 572 | 7 | 1080 | 1707 2483 | * | =
" | Min. End/Int. Bearing (in.) | 3.1/7.7 | 45/113 45/11.3| 1.5/35 | 15/35 | 15/35 | 1535 | 20/5.1 | 2.3/57 | 3.1/77 | 39/9.9 | 45/112 45112
Total Load 95| 1,563 | 1,667 10 | 494 | 535 | §79 | 1,028 | 1463 | 1,880 | 2,345 | 2500
14' | Live Load L/360 | 741 L T O R S ™ T AR B A B VR R R
Min. End/Int. Bearing (in.) | 2.6/6.6 | 3.4/85 |4.2/10.5 | 45/11.3 15/35 | 1535 1535 | 1640  19/47 | 26/66 | 3.4/85 |4.2/105 45112
Total Load 684 1120 | 1,365 326 | 540 634 1076 1346 | 1,680 | 2,048
16'-6"| Live Load L/360 465 945 | 1263 | | ) 21 435 698 1,020 | 1418 | 1895
Min. End/Int. Bearing (in.) | 2.2/5.5 3.6/8.9 [4.4/109 5/35 | 15/35 | 1535 | 15135 | 2.2/55 | 2.9/7.2 | 3.6/89 | 4.4/108
Total Load 488 | 887 | 1,082 228 | 382 | 449 | 733 | 1,086 | 1331 | 1623
18'-6"| Live Load L/380 4335 o886 | 92 | 1162 | 266 | 31 | 502 | 737 | 1,030 | 1,383
Min. End/Int. Bearing (in.) | 1.8/4.4 | 3.2/80 | 3.9/9.7 1535 | 1535 | 1535 | 1.8/4.4  26/64 | 3.2/80 | 3.9/97
Total Load 387 75 | 922 178 300 354 | 580 | 860 | 1,134 1381
20 |Live Load L/360 267 550 | 741 i me e a2 248 401 | 590 | 826 112 |
Min. End/Int. Bearing (in.) | 15/3.8 3.0/74 | 36/9.0 1 1535 15/35 1535 1535 1538  2.2/56 | 30/74 | 36/90
Total Load 289 611 | 759 | 1120 7 131 [ 723 | 263 | 434 | 648 | 916 | 1138 |
22 |Live Load L/360 202 413 | 566 89 97 | 160 | 187 | 304 | 448 | 629 | 850
Min. End/Int. Bearing (in.) | 1.5/3.5 26/6.6 | 3.3/8.2 15/35 1 1.5/3.5 { 1.5/3.5 [ 1.5/3.5 | 1.5/3.5 | L.9/A7 | 2.6/6.6 | 3.3/8.2
Total Load 221 4 | 634 89 98 168 | 199 332 498 | 707 951
24' | Live Load L/360 | 157 | 232 | 326 | 412 69 75 | 123 [ 145 | 235 | 348 | 490 | 663
Min. End/Int. Bearing (in.)| 15/3.5 | 1.6/4.0 | 2.2/56 | 3.0/75 1.5/35 | 1.5/35 | 1.5/3.5 | 15/35  15/35 | 16/4.0 | 22/56 | 3.0/75
Total Load 172 | 259 | 370 | 506 1 67 | 7 129 | 153 | 258 | 389 E_ 555 | 760
26' | Live Load L/360 RN NN ! b9 | w7 | md | W | 75 1 388 7 50 |
Min. End/Int. Bearing (in.) [ 1.5/3.5 | 1.5/35 | 1.9/48 | 26/65 | — T15/35 | 15/35 | 15/35 [ 1.5/35 | 1.5/35 | 1.5/35 | 1.9/48 | 256/65
Total Load 135 | 205 | 294 | 405 5l | 56 | 100 | 120 | 203 | 308 | 442 | 607 |
28' | Live Load L/360 99 148 | 208 [ 283 B3 4 |18 779;7 49 | 222 | 313 | 425
Min. End/Int. Bearing (in.) | 1.5/3.5 | 15/35 | 1742 [ 23/57 15/35 | 15/35 | 15/35 | 1.5/35 | 1535 | 1.5/35 | 174.2 | 23/57
Total Load 108 | 164 | 237 | 3% 78 | 94 | 162 | 247 | 35 | 491 |
30' | Live Load L/360 | 8l 120 | 170 | 232 83 | 75 | 122 | 181 | 25 | 348 |
Min. End/Int. Bearing (in.) | 15/3.5 | 15/3.5 | 15/37 | 2.0/5.0 | 1535 | 15/35 | 15/35 | 1535 | 1537 | 20650

*Indicates Total Load value controls.

iLevel Trus Joist™ Beam, Header, and Column Specifier's Guide TJ-9000  November 2006
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Title Block Line 1 Project Title: 7
You can change this area Engineer: ol
using the "Settings" menu item E"OJ_ECE ::‘1)33 .

and then using the "Printing & Toject Laset

Title Block" selection.

Title Block Line 6 : Printed: 8 AUG 2018, 12:28PM
Steel B eam File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6

Lic. # : KW-06002489
Description HSS Girt @ Grid 1/D-E (out-of-plane) N\

Licensee : ARW ENGINEERS

CODE REFERENCES
Calculations per AISC 360-10, IBC 2015, CBC 2016 ASCE 7-10
Load Combmatlon Set: ASCE 7-10

Material Propertles

Analysis Method : Allowable Strength Des1gn Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam is Fully Braced-against lateral-forsional buckling E: Medulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

J W(0.24)
& 7 i Y

s ]

é) ' HSS5x5x1/4 'i)

| Span = 15.330 ft / |
| !

Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight NOT internally calculated and added
Uniform Load : W =0.030 ksf, Tributary Width = 8.0 t

DESIGN SUMMARY \ | DesignOK |

Maximum Bending Stress Ratio = 0.223: 1 Maximum Shear Stress Ratio = 0.031:1
Section used for this span HSS5x5x1/4 Section used for this span HSS5x5x1/4
Ma : Applied 4.230 k-t i Va : Applied 1.104 k
Mn / Omega : Allowable 18.987 k-ft Vn/Omega : Allowable 36.005 k
Load Combinaticn : +0.60W / Load Combination +).60W
Location of maximum on span 7.665ft f,f" Location of maximum on span 0.000 ft
Span # where maximum occurs Span #1 & Span # where maximum occurs Span # 1
Maximum Deflection i
Max Downward Transient Deflection 0.000 in Ratio = 0<360
Max Upward Transient Deflection 0.000 in Ratio= 0 <360
Max Downward Total Deflection 0.291 in Ratio = 633 >=180
Max Upward Total Deflection 0.000 in Ratio = 0 <180
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Summary of Moment Values Summary of Shear Values
Segment Length Span # M v Mmax + Mmax-  Ma Max Mnx  Mnx/Omega Cb Rm VaMax  Vnx Vnx/Omega
Dsgn.L= 15291t 1 0.000 nn 1899 1.00 1.00 -0.00 60.13 36.00
Dsgn.L= 0.04ft 1 0.000 nn 18.99  1.00 1.00 -0.00 60.13 36.00
+0.60W
Dsgn.L= 15.29f 1 0.223 0.031 4.23 423 Ky vdl 18.99 1.00 1.00 1.10 60.13 36.00
Dsgn.L= 0.04 1 1 0.003 0.031 0.05 0.05 3171 1899 1.00 1.00 1.10 60.13 36.00
+0.450W
Dsgn.L= 15291t 1 0.167 0.023 3147 317 31.71 1899 1.00 1.00 083 6013 36.00
Dsgn.L= 0.04ft 1 0.002 0.023 0.04 0.04 31.71 1899  1.00 1.00 083 6013 36.00
Overall Maximum Deflections
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+ Defl  Location in Span
+0.450W 1 0.2906 7.709 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 1.840 1.840
Overall MINimum 0.828 0.828
+).60W 1.104 1.104
+0.450W 0.828 0.828

W Only 1.840 1.840



Title Block Line 1 Project Title:

PN
You can change this area Engineer: (e
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
Title Block Line 6 Printed: 9 AUG 2018, 10:39AM

[ C a ntll evere d R etai n | n g w a " File = Y:\Projects 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ec6
Lic: # : KW-06002489 Licensee : ARW ENGINEERS

Description: ~ Screen Wall Cn —
| Criteria P ~]  [Soil Data - | Calculations per ACI 318-14, ACI 530-11, IBC 2015,
Retained Height = ,/ 250t Allow Soil Bearing = 1,800.0 psf SRR, ASLE TN
Wall height above soil i/ 6.00 ft Equivalent Fluid Pressure Method
Slope Behind Wall T 0.00:1 Heel Active Pressure é\\__flgﬂ_ps‘f ft
Height of Soil over Toe A 30.00in Toe Active Pressure = 30.0 psffit
Water height over heel =\ 00ft - Passive Pressure = 389.0 psffit
Vertical component of active i Soil Density, Heel = 110.00 pcf
e = A R
J ¥ icti il =
NOT USED for Siiding Resistance. ggﬁtf;gi?ffizmeﬁg &Sal = 0.400
NOT USED for Overturning Resistance. for passive pressure = 1200in
| Surcharge Loads | | Lateral Load Applied to Stem j \ Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 pif Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qver Toe = 0.0 psf ..Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft
LAxiaI Load Applied to Stem T Footing Type Line Load
) Base Above/Below Soil ~ _
iXia: Dead Load = 0.0 Ibs R b Eeaniic — at Back of Wall = 0.0
xial Live Load = 0.0 Ibs Ina on Exposed otem = Ups eennle Raf -
Axial Load Eccentricity = 0.0in PABiESg e - Lol
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Lic. # : KW-06002489
Description : Screen Wall

Cantilevered Retaining Wall

File = Y:\Projecls 2018118121 - NAC Recreation Center\Engineering\Calculations\Other\18121.ecé

Licensee : ARW ENGINEERS

| Design Summary | | Stem Construction TopStem  ~2nd
Stem OK Stem OK ™
Wall Stability Ratios Design Height Above Ftg  fi = 250 0.00 '
Overturning = 356 OK Wall Material Above "H" /= Masonry  Concrete
Sliding = 11.38 OK Thickness in= 8.00 8.00
Rebar Size = # 5 # 5
Total Bearing Load = 2,271 Ibs Rebar Spacing in= 16.00 8.00
...resultant ecc. = 6.75 in DRelbargmtced at = Center Center
es
Soil Pressure @ Toe = 1,047 psf OK fb;'l‘rgg +?ajapa - 0475 0146
SO:"I; Eél‘ge @ Heel - ’ ng Dz; OK Total Force @ Section  Ibs= 1800 255.0
Soil Pressure Less Than Allowa!')Ie e Moment... Actual ft- i 540.0 1,0525
ACI Faciored @ Toe = 1 ,256 pSf Moment..... Allowable ﬁ-l = 1 ,W 36.9 7,221 8
ACI Factored @ Heel 5 106 psf Shear.... Actual psi = 40 76
Footing Shear @ Toe = 47 psi OK Shear..... Allowable psi= 38.7 75.0
Footing Shear @ Heel = 7.5 psi OK Wall Weight ,, pst= 94 19
Allowable = 75.0 psi Rebar Depth 'd = 375 4.00
Sliding Calcs  (Vertical Component NOT Used) t:p zp::gg :; Eg%"ﬁ = gggg 2338
Lateral Sliding Force = 271.9 Ibs Ho%k ?ambed into footin = ' '
less 100% Passive Force = - 2,188.1 Ibs M Dat g i
less 100% Friction Force = - 908.3 Ibs f Y e = 1500 1500
Added Force Req'd = 0.0 Ibs OK Fy ¢ psi = ' 60,000
aafor1i5i 1 Stability = 0.0 Ibs OK Solid Grouting = Yes Yes
Load Fact
i ™ Modular Ratio 'n = 2148 1048
Live Load 1600 Short Term Factor = 1.000 1.000
Earth H 1.600 Equiv. Solid Thick. in= 7.60 8.00
Win d: W 1'000 Masonry Block Type = 3
Seisrﬁic, £ 1,000 Masonry Design Method = ASD
Concrete Data
fc psi= 2,500.0
Fy psi=
Footing Dimensions & Strengths | [ Footing Design Results
Toe Width = 1.67 it Toe Heel
Heel Width = Factored Pressure = 1,256 106 psf
Total Footing Width = 4.00 Mu': Upward = 1,523 0 ft-lo
Footing Thickness = 12.00 in /Mu": Downward = 708 708 ft-Ib
Key Width _ 0001 /" Mu: Design = 814 708 ft-Ib
Key D‘ tth = 000 M Actual 1-Way Shear = 468 746 psi
Kev D?p P~ - 2"0’0‘}?/ Allow 1-Way Shear = 75.00 75.00 psi
ey Distance from Toe = : Toe Reinforcing = #7@16.00in
fo = 2,500 psi Fy = 60,000 psi Heel Rginfor(;ing = #6@ 16.00in
Footing Concrete Density "= 150.00 pcf Key Reinforcing = None Specd
Min. As % = 0.0018 ; ;
Cover @ Top 200 @Bm= 300 in Other Acceptable Sizes & Spacings

Toe: Notreg'd, Mu<S*Fr
Heel: Notreq'd, Mu< S *Fr
Key: No key defined
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Cantilevered Retaining Wall i e

Lic. # : KW-06002489
Description : Screen Wall

Licensee : ARW ENGINEERS

f Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item lbs ft ft-lb Ibs ft fi-b
Heel Active Pressure = 27586 1.17 3216 Soail Over Heel = 458.3 317 1,451.4
Surcharge over Heel = Sloped Soil Over Heel =
Toe Active Pressure = -183.8 147 2144 Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = 180.0 6.50 1,170.0 Soil Over Toe = 458.3 0.83 381.9
Surcharge Over Toe =
Stem Weight(s) = 754.0 2.00 1,508.0
_— _— Earth @ Stem Transitions =
Total = 219 OTM. = 1,277.2 Footing Weight = 600.0 200 1,200.0
Resisting/Overturning Ratio = 3.56 Key Weight = 2.00
Vertical Loads used for Soil Pressure = 2,270.7 1lbs Vert. Companent =
Total = 2,270.7 |Ibs RM.= 45413

* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation,
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Licensee : ARW ENGINEERS

Description : Screen Wall Coant
| Criteria T | |Soil Data ] Calculations per ACI 318-14, ACI 530-11, IBC 2015,
Retained Height =/ 250t Allow Soil Bearing = 1.800.0 psf GB02016; ASCETAY
Wall height above soil < 6.00 ft Equivalent Fluid Pressure Method
Slope Behind Wall /= 0.00:1 Heel Active Pressure = 45.0 psffit
Height of Soil over Toe  |= 30.00in Toe Active Pressure = 30.0 psffft
Water height over heel = 0.0 ft Passive Pressure = 380.0 psffit
Vertical component of active Soil Density. Heel = 110.00 pof
Lateral soil pressure options; / Soil Densit;' ng = 110 OO-EEF
NOT USED for Soil Pressure. i : o =
NOT USED for Siding Resistance. ggﬁtfggﬁ:gﬂeﬂg hestl = DA
NOT USED for Overturning Resistance. for passive pressure = 1200in
| Surcharge Loads | LLateraI Load Applied to Stem | | Adjacent Footing Load
Surcharge Over Hesl = 0.0 psf Lateral Load = 0.0 pif Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft
‘ Axial Load Applied to Stem —| Footing Type Line Load
‘ Base Above/Below Soil
Axial E)ead Load = 0.0 Ibs Windon E 4t s at Back of Wall 0.0ft
Axial Live Load = 0.0 Ibs Ind on Exposed otem = U ps " ” ; _
Axial Load Eccentricity = 0.0in Poissan's Ratio - 0.300
| Design Summary | | Stem Construction Top Stem 2nd
Stem OK Stem OK
Wall Stability Ratios Design Height Above Ftg ~ ft< 2.50 0.00
Overturning & 371 OK Wall Material Above "Ht' /= Concrete  Concrete
Sliding = 11.63 OK Thickness in= 8.00 8.00
Rebar Size [ = # 5 # 5
Total Bearing Load = 2,367 Ibs Rebar Spacing lin= 16.00 16.00
resultant ecc. = 6.48 in Rebar Placed at \ = Center Center
. Design Data 3
Soil Pressure @ Toe = 1,071 psf OK fo/FB +faiFa \= 0.137 0.270
SOP"‘"Z:’:;E& @Heel = 1 ;gg p:: ok Total Force @ Section ~ Ibs="-_ 1800 255.0
Soil Pressure Less Ti?an AIIowaBIe P MOmenI....Pﬂual b 2’: = 3 gigg ;'gggg ’
ACI Factored @ Toe 2 1,285 psf it m= e g
ACI Factored @ Heel = 135 psf Shear..... Actual psi = 6.0 7.6
Footing Shear @ Toe i 50 pSI 0K Sheat....»AIIowab!e psi = 822 75.0
Footing Shear @ Heel = 75 psi OK Wall Weight psf = 100.0 100.0
Alowable = 750ps Rebar Depth ‘d =400 400
Sliding Calcs  (Vertical Component NOT Used) tap sp:!ce !I Ebfve i - g} .26 2233
iding Force : 5719 Ibs ap splice if below in= .36 ]
LAt Slding : : Hook embed into foctin in= 21.36 6.00
less 100% Passive Force = - 2,188.1 Ibs c te Dat 9 ) ‘
less 100% Friction Force = - 948.0 Ibs oncrete Leva )
. fic psi=  3,000.0 2,500.0
Added Force Req d = 0.0 lbs OK Fy psi=  60,000.0 60.000.0
...for 1.5: 1 Stability = 0.0 lbs OK A T
Load Factors
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000
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Cantilevered Retaining Wall
Lic. # : KW-06002489

Description : Screen Wall
\ Footing Dimensions & Strengths | | Footing Design Results
Toe Width = 1.67 ft Toe Heel
Heel Width = Factored Pressure = 1,285 135 psf
Total Footing Width = 4.00 Mu' : Upward = 1,563 0 ft-lb
Footing Thickness = 12.00 Mu' : Downward E§ 708 708 ft-Ib
9 ~ !n Mu: Design = 854 708 ft-Ib
Eey ‘6"""1'; = 888 in Actual 1-Way Shear = 495 7.46 psi
oy LB - S Allow 1-Way Shear = 7500  75.00 psi
Key Distance from Toe = 2.00ft Toe Reinforcing = #7 @ 16.00 in
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #6@ 16.00in
Footing Concrete Density "= 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Other Acceptable Sizes & Spacings

Cover @ Top 2000 @Btm= 3.00in Toe: Not req'd, Mu<S * Fr

Heel: Notreg'd, Mu<S*Fr
Key: No key defined

Licensee : ARW ENGINEERS

| Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... -...RESISTING.....
Force Distance Moment Force Distance Moment
ltem Ibs ft ft-lb Ibs ft ft-lb
Heel Active Pressure = 275.6 117 3216 Soil Over Heel = 458.3 317 14514
Surcharge over Heel = Sloped Soil Over Heel =
Toe Active Pressure = -183.8 117 2144 Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = 180.0 6.50 1,170.0 Soil Over Toe = 458.3 0.83 381.8
Surcharge Over Toe =
Stem Weight(s) = 850.0 2.00 1,700.0
———————— — Earth @ Stem Transitions =
Total = 219 OTM. = 1,277.2 Footing Weight < 600.0 200 1,200.0
Resisting/Overturning Ratio = .M Key Weight = 2.00
Vertical Loads used for Soil Pressure = 2,366.7 Ibs Vert. Component =
Total = 2,366.7 lbs R.M.= 4,733.3

* Axial live load NOT included in total displayed, or u
resistance, but is included for soil pressure calculat

on.

sed for overtumning



