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I. LOADS
A. Commercial Code- Environmental Loads
1. Ground Snow Load: 35 #/S.F. (See calcs for roof snow load)
2. Maximum Wind Speed: 100 M P.H.
7 (See calcs for Wind Force, with height and site location adjustment)

B. Dead Loads

1. Roofing
- Roofing & ballast 140 #/SF.
- Sheathing 15 #/SF.
- Wood joist @ 16" o.c. 2.0 #/S.F.
- Insulation 3.0 #/SF.
- Drywall 15 #/SF.
- Collateral 3.0 #/SF.
TOTAL DEAD ROOF LOAD 25.0 #/S.F.

3. Exterior Wall with Siding : 15 #/SF.

4, Exterior Wall with Stone Veneer: 60 #/S.F.
C. Live Loads

1. First floor 125 #/S.F.

2. Hallways, Common Areas: 125 #/S.F.

3. Office: 100 #/S.F.

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Ine.
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I. LOADS CONTINUED
D. Load Combinations
1. ASD, Allowable Stress Design (for Wood )
Dead
7 Dead + Live

Dead + Live + Snow
Dead + Wind + Live + Snow (code allows 1.33 Stress Increase)
0.6 Dead + Wind

2. LRFD, Load Factor Resistance Design (for Concrete and Steel)
1.4 Dead
1.2 Dead + 1.6 Live + 0.5 Snow
1.2 Dead + 1.6 Snow + 0.8 Wind
1.2 Dead + 1.0 Live + 1.6 Wind + 0.5 Snow
0.9 Dead + 1.6 Wind

E. Earth Pressure
1. Active Soil Pressure, Lateral (assume dense clay): 60 #/S.F.
2. Hydrostatic Pressure, Lateral (fill voids of clay with water) 15 #/S.F.
3. Allowable Soil Bearing Pressure, Vertical: 2000 #/S.F. (Assumed-field verify)

F. Material Properties- Structural
1. Structural Steel
a. Wide-Flange Members: 50,000 psi
b. Tubular Sections: 46,000 psi
c. Channels, Angles, Pipe Columns, Misc.: 36,000 psi

2. Concrete
a. For walls and exterior slab on grade: 4,000 psi
b. For footings and interior slab on grade: 3,000 psi
¢. Exterior concrete to be air entrained
3. Concrete Reinforcement
a. Steel rebar: 60,000 psi
b. Steel Welded Wire Mesh: 80,000 psi

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc.
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I. LOADS CONTINUED

6. Adjustment Factors for Environmental Loads

1. Building Data

P flat roof snow load from ASCE 7-05 Sec 7.3

b. Ground Snow Load 350
c. Co-efficent of temp heated 1.0
d. Co-efficent of exposure urban exposed 10
e. Importance Factor 10
f. Flat Roof for Main Structural Roof 0.00

Balanced Snow Load:
pf=07*Ce*Ct*I*pg

pf (psf) |

25

Windward Drift (psf)
Leeward Drift (psf)

0

psf

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc.
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I. LOADS CONTINUED
6. Adjustment Factors for Environmental Loads

3A. Drifted Snow onto Main Roof from parapet at front

a. Length of Higher Roof l, (f1)
b. Length of Lower Roof | (ft)
c. Height in between Higher and Lower Roof h. (ft)
d. Ground Snow Load pg (psf)
e. Balanced Snow Load pf (psf)
f, importance factor pf (psf)

E . i
| j IR ¢
f. Snow Density- from Unbalanced Calculation ¥ (psf)
g. Height of Balanced Snow Load: pf / hy, (ft)

Wi, <251 usel, =25 #

hy =043 VI, Vpy+ 1015

[ R ——

k. Distance to end of Drift "W"
min (4*hd, 4*hc)
|. Distance to lower roof

of lower roof
n. Total load of snow at start of lower roof

Compute equalivent uniform live load
Unbalanced snow load

Compute equalivent uniform live load
design load for roof truss minimum

M for unbal load =wl*2/8 + M drift=R 1/2/2w w= 8xMtotal/2=

z 1 h. Maximum Height of Drifted Snow hy (f1)
ces 1 i. Weight of Drifted Snow: hd * g P4 (psf)
j. Weight of sliding snow AWbal snowxslope factor/15
Slope of roof 0
J. Total Weight of Drifted Snow pq + ps. ps Z p (psf)

m. Total Weight of Drifted & sliding Snow at start X p (psf)

psf

= 44.50 psf
43.00 psf

120
255
78
350
250
10

18.55
1.35

133
24.74
0.00
49.74
53

49.74

7474

41.58

3617.23 ft. pounds

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any

feet
psf

psf

psf

Fhird porﬁ nany Form OF Manner WithoUT FirsT aE?a/m/y The exp/‘es‘sea written permission ol T0I Associared, Inc.
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I. LOADS CONTINUED

6. Adjustment Factors for Environmental Loads (Continued’
4. Seismic Design for Earthquakes
1, Data from ASCE 7, NEHRB
Daren Edwards Shop Addition Waterloo, WI

MCE Ground Motion - Conterminous 48 States
Zip Code - 53594

Period, MCE Sa

(sec) (%g)
0.2 10 MCE Value of Ss, Site Class D
10 42 MCE Value of 51, Site Class D

Spectral Parameters for Site Class D
0.2 16 Sa = FaSs Fa= 160
10 1008 Sa=zFvSiFv= 240

For Seismic Use Group I Seismic Factor 1.0

Sps = 2/3 Sps 0.107 <0.167 Seismic Design Category A

Sp; = 2/3 Sy 0.067 <0.067 Seismic Design Category A
Use Seismic Design Category A per 1613,5.6.1

By IBC 1613.6, use the procedure in ASCE 7
For (4) Stories of Light-Frame Construction with a SDC of A
Shear force at base of structuresV

Importance Factor= 1.00
V= Csxw R:= 6.5 For Light Wood stud bearing walls
V= 0.0164 * W with wood panel shear walls
Cs=Sds/(R/)= 0.0164
B 1.64% of Building Mass per Floor Cs need not exceed
SdirT(R/)= for T<TI 1.8968

SdiTI/((TA2)(R/M)= for t>Tl 30.3489
but not less than 0.01
Ta=CtHn*x 0.0009 equals T conseratively
Tl= 16 From Figure 22-16 ASCE

Cu = 1.2 for Spectural Response Acceleration at 1-second Period> 4.0
Our SD1 amount is 6.72% which is more

Designer reserves oll copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manrer without first obtaining the expressed written permission of TDI Associated, Inc.
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I. LOADS CONTINUED

6. Adjustment Factors for Environmental Loads
5. Wind Analysis

Tabular Results from Wind Speed of 90 MPH and Roof Slope (degrees): 39.00
Exposure Class B (No reduction or magification factor)
Mean Roof Height (ft): 18.0

Main Force Resisting System: Low Rise Building Provisions
Horizontal Loads

Vertical Loads

End Zone nterior Zone End Zone Interior Zone
Wall 144 11.5 Leeward -8.8 -75
Roof ' 99 I 7.9 Windward -5.6 48
Overhang -5.1 -5.8

Height and Exposure Adjustment Coffici

Horizontal Loads * Coeff. Vertical Loads * Coeff.

End Zone Interior Zone End Zone Interior Zone
Wall 144 15 Leeward -8.8 -7.5
Roof 9.9 1 7.9 Windward -5.6 4.8
Overhang -5.1 -5.8
Components and Cladding: Low Rise Building Provisions
Wall Roof
Area Dir. Pres. Uplift Area Dir. Pres. Uplift
10 14.6 -15.8 10 13.3 -14.6
20 13.9 -15.2 20 13.0 -13.8
50 13.0 -143 50 125 -12.8
100 12.4 -13.5 100 12.1 -12.1
Height and Exposure Adjustment Coffici
Wall * Coeff. Roof * Coeff.

Area Dir. Pres. Uplift Area Dir. Pres. Uplift
10 14.6 -15.8 10 133 -14.6
20 13.9 -15.2 20 13.0 -13.8
50 13.0 -143 50 125 -12.8
100 12.4 -135 100 12.1 -12.1

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc.
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Nominal Wood Stud Wall, First Floor- Worst Case Interior
Designed with 2005 NDS and International Building Code

Size of Member- Nominal inxin 2x6 Under the current lateral load and height:

Spacing of Members (0.C.) inches 16 Pmax (IDS) 4262.3

Three members or <? Yes or No Y Wax (Ibs/ft) 3196.7

Snow Increase factor (1.15)? Yes or No Y

Are Studs 16" O.C., does it Yes or No Y ** By IBC 2306.2.1, If the exterior wall has studs

have wood sheath. & gyp.** spaced a min. 16" o.c., min. 3/8" wood structural
panels (6/12), and 1/2" gyp board; the wall is

Properties of Wood- SPF #2 allowed a composite action increase factor

Allow. Bending Stress Fy (psi) 1310 for bending, see Table 2306.2.1 (in place of C,)

Allow. Tension Stress Fi (psi) 675

Allow. Shear Stress F, (psi) 135 Cy: Form Factor

Allow, Comp. Perp. Stress Fey (psi) 425 C,: Repetitive Use Factor (see above)

Allow. Compressive Stress Fe (psi) 1320 C, : Euler Reduction Factor

Modulus of Elasticty E (psi) 1400000 Cp : Load Duration Factor (1.15 Snow, 1.6 Wind)

Properties of Wood * Adjustment Factors Cp Cr C, Adjusted Properties

Allow. Bending Stress Fy' (psi) 1.15/1.6 1.3 1.4 2741,9/3814.72

Allow. Tension Stress F¢ (psi) 1.16/1.6 1.3 1 1009.2/ 1404

Allow. Shear Stress F.' (psi) 1.15/1.6 1 1 155.3/216

Allow. Comp. Perp. Stress Feyd' (psi) 1 1 1 489

Allow. Compressive Stress F¢' *(psi) 1.15/1.6 1.1 1 1669.8 / 2323.2

Modulus of Elasticty E (psi) 1 1 1 1400000

Forces applied on Stud

Distributed Load (per If) w (plf) 1160

Lateral force (per sq.ft) Wigterar (PST) 20

Height of Wall h (ft) 115

Interior Yes or No Y

Column - Euler Reduction Factor (for Grav. Only)

kes = 0.510 - 0.839*(COV¢) Kee 0.3
Sawn Lumber Factor, ¢ c 0.8
Fee = Keo*E'/ (Ie/d)z Fee (psi) 667.14
Xy =[1 + (Fo/Fc' )V 2%¢ x4 (unitless) 0.875
% = (Feo/Fc) / X, (unitless) 0.499
Cp =Xy - (X7 - Xp) C, (unitless)  0.359
F.' (After Euler Reduction) Fe' (psi) 599.87
Beam- Continuously Braced

Muing =(Waing"le?) / 8 M (#1t) 330.63
Allow. Bending Stress Fy' (psi) 38147

Beam Column- Interaction Equation, EXTERIOR ONLY

Column:( ./ (1.33 * F'))? (unitless) 0.051
Beam: f, / (1.38'F,' *(1-f: / Fce))  (unitless) 0.191
Interaction Equation: < 1.0 (unitless) 0.243

Column Stress Check, 1,
P/A (psi) 187.47
> F‘C 0.K.

Beam Stress Check, f,

M/S (psi) 699.50
> Flb 0.K.

*Two transient Loads: Code allows
0OK. a stress increase of 1.33 in each

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any

third party in any form or manner without first obtaining the expressed written permission of TDI Associates, Inc.
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All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.;Drawing is Conceptual

MEMBER REPORT

ROOF FRAMING, Roof: Joist

1 piece(s) 11 7/8" TJI® 230 @ 16" OC

Overall Sloped Length: 26' 3 5/16"

-

25'6" l

=, 8

Design Results Actual @ Location Allowed Result LDF | Load: Combination (Pattern)
Member Reaction (Ibs) 805 @25' 111/2" | 1219 (1.75") |Passed (66%) | 1.15]1.0 D + 1.0 S (Al Spans)
Shear (Ibs) 805 @ 25' 11 1/2" 1903 passed (42%) | 1.15]1.0 D + 1.0 S (All Spans)
Moment (Ft-Ibs) 4486 @ 13'4 1/8" 4847 Passed (93%) | 1.15 | 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 1.026 @ 13' 3 1/16" 1.279 Passed (L/299) | -- |1.0D + 1.0 S (Al Spans)
Total Load Defl. (in) 1.611 @ 13' 2 11/16" 1.706 Passed (L/191) | -- | 1.0 D + 1.0S (All Spans)

* Deflection criteria: LL (L/240) and TL (L/180).

* Bracing (Lu): Ali compression edges (top and bottom) must be braced at 3' 5 15/16" o/c unless detailed otherwise. Proper attachment and positioning of lateral

bracing is required to achieve member stability.

PASSED

System : Roof

Member Type : Joist
Building Use : Residental
Building Code : IBC
Design Methodology : ASD
Member Pitch: 0.25/12

Bearing Loads to Supports (ibs)
Supports Total | Available |Required | Dead | "o | snow | Total |Acoessories
1 - Beveled Plate - SPF 550" | 5.50" 175" 263 351 448 1062 | Blocking
2 - Hanger on 11 7/8" SPF beam 350" | Hanger' | 175" 262 349 569 1180 | See note ®

» Blocking Panels are assumed to carry no loads appiled directly above them and the full load is applied to the member being designed.
» At hanger supports, the Total Bearing dimension is equal to the width of the material that is supporting the hanger
+ 1 See Connector grid below for additional information and/or requirements.

Weyerhaeuser Notes

forestry standards.

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design cniteria and published design values.
Weyerhaeuser expressly disclaims any other warranties related to the software. Refer to current Weyerhaeuser literature for installation detalls.
(www.woodbywy.com) Accessories (Rim Board, Biocking Panels and Squash Blocks) are not designed by this software. Use of this software is nat intended to
circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, bulider or framer Is responsible to
assure that this calculation is compatible with the overall project. Products manufactured at Weyerhaeuser facilities are third-party certified to sustainable

The product application, input design !oads, dimensions and suppost information have been provided by Forte Software Operator

Forte Software Operator

Job Notes

[ Rovert Williams, PE

| TDI Associates, Inc. Architects & Engineers

(262} 437-0400
| bobw@tdiae.com

DAREN EDWARDS
WATERLOO Wi
TDI #14-153

Connector: Simpson -Tie Connectors
Support Model Seat Length Top Nalis Face Nails Nails A
2 - Face Mount Hanger 1US2.37/11.88 2.00" N/A 10-10d x 1-1/2 N/A
Dead Roof Live Snow
Loads Location Spacing (0.90) (non-snow: 1.25) (1.15) |Comments
1 - Uniform (PSF) 0to 26' 3" 16" 15.0 20.0 25.0 Roof
2. Tapered (PLF) 20'51/2" to 26' 2" N/A 0.0 to 50.0

@ SUSTAINABLE FORESTRY INITIATIVE

5/12/2014 10:13:16 AM

Forte v4.5, Design Engine: V6.1.1.5

Job.4te
Page 2 of 4









V : : TDI Associates, Inc. Job: Mid Point
Architects * Engineers * Planners PPOJCCT No.: 13-358

Date: March 3, 2014 Sheet of

Nominal Wood Stud Wall, First Floor- Worst Case Interior
Designed with 2005 NDS and International Building Code

Size of Member- Nominal inxin 2x6 Under the current lateral load and height:

Spacing of Members (0.C.) inches 16 Prax (Ibs) 4262.3

Three members or <? Yes or No Y Wax (IDs/ft) 3186.7

Snow Increase factor (1.15)?  Yes or No Y

Are Studs 16" 0.C,, does it Yes or No Y ** By IBC 2306.2.1, If the exterior wall has studs

have wood sheath. & gyp.** spaced a min. 16" o.c., min. 3/8" wood structural
panels (6/12), and 1/2" gyp board; the wall is

Properties of Wood- SPF #2 allowed a composite action increase factor

Aliow. Bending Stress Fo (psi) 1310 for bending, see Table 2306.2.1 (in place of C,)

Allow. Tension Stress Fy {psi) 6875

Allow. Shear Stress F, {psi) 136 Cg: Form Factor

Allow. Comp. Perp. Stress Fey (psi) 425 C,: Repetitive Use Factor (see above)

Allow. Compressive Stress Fe (psi) 1320 C, : Euler Reduction Factor

Modulus of Elasticty E {psi) 1400000 Cp, : Load Duration Factor (1.15 Snow, 1.6 Wind)

Properties of Wood * Adjustment Factors Co Ce C, Adjusted Properties

Allow. Bending Stress Fy' (psi) 1.15/1.6 1.3 1.4 2741.9/3814.72

Allow. Tension Stress F (psi) 115/1.6 1.3 1 1009.2 / 1404

Allow. Shear Stress F.' (psi) 1.15/1.6 1 1 155.3/216

Allow. Comp, Perp. Stress Fei' (psi) 1 1 1 489

Allow. Compressive Stress F¢' *(psi) 115/1.6 1.1 1 1669.8 /2323.2

Modulus of Elasticty E (psi) 1 1 1 1400000

Forces applied on Stud

Distributed Load (per If) w (pify 1160

Lateral force {per sq.ft) Wiatera) (PSF) 20

Height of Wall h (ft) 11.5

interior Yes or No Y

Column - Euler Reduction Factor (for Grav. Only) Column Stress Check, f,

Kee = 0.510 - 0.839*(COVg) Kee 0.3 P/A (psi) 187.47

Sawn Lumber Factor, ¢ c 0.8 >F'¢ 0O.K.

Foe = Ko E' / (1/d)° Fee {PSI) 667.14

Xy = [1 + (Fe/F)Y 2°¢ X, (unitless) 0.875

X2 = (Feo/Fcs) / X, {unitless) 0.499

Cp =X - (X,Z- X # C, (unitless)  0.359

F.' (After Euler Reduction) F.' (psi) 599.87

Beam- Continuously Braced Beam Stress Check, fb

Muing =(Wying'le") / 8 M (#1t) 330.63 M/S (psi) 699.50

Allow. Bending Stress Fo' (psi) 3814.7 >FY 0K.

Beam Column- Interaction Equation, EXTERIOR ONLY

Column:(f,/ (1.33* F'))? (unitless) 0.051

Beam: f,/ (1.33*F, *(1-f./ Fce)}  (unitless) 0.191 *Two transient L.oads: Code allows

Interaction Equation: < 1.0 (unitless) 0243 O.K. a stress increase of 1.33 in each

Designer reserves all capyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associates, Inc.
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Concrete Foundation Wall-

If Unreinforced Wall works for Loading, Reinforcement may be added without satisfying Temperature & Shrinkage

Thickness of Foundation Wall (Width) W (in) 8
Helght of Wali L (i) 3.34
Top of Wall to Grade | (inches) <]
Thickness of Fioor Slab toas (inches) 4
Equivalent Lateral Fluld Pressure
Net Horizontal Pressure from Soil psf 45
Net Hydrostatic Pressure pst 15
Total Equiv. Pressure (unfactored) psf 60
Unbraced Length ft 2.67
Horizontal Force and Moment Produced from Equiv. Pregsure
Compounded Press. At Wall Bot. psf 160.4
Horizontal Force (1/3) from Bot. Pound-force 2144
Unfactored Moment M (#-11) 73.37
Factored Moment {1.2DL+1.6LL) M, (#-tt) 95.37
Check Wail Design- Unrelnforced
Section Modulus of Wall Section S{in%) 128
Concrete Compressive Strength Fc (psi) 3,000
Mn= 5(F)"™S (11129 Mn (#°1t) 2629.1
TR WM > N, Unrelnforced Wall Works

Horlzontal Reinforcement

Relnforcing Per AC! 7.12.2 is Not Req'd
Use# 4 barat Top & Bottom

Temperature Steel required 0.38sq. inches
Area o'i steel provided 0.4 sq. inches
20 Dowel Lengths

T - ————— ——

O.K.

Oesigner reserves ofl copyrights 1o these calculations which are not 1o be reproduced, copied, or assigned 1o any
third party in anty form or manner without first obtaming the expressed written permission of TDI Associotes, Inc.
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ITI. Support Structure

C. Spread Footings

1. Worse case interior wall load Pmex = 1500.0 #, Roof, Floor &Wall Loads
Puwat = 334 #, wall weight
Wall Properties Piota = 1834.0 # on Footing
Height: 3.34 ft., Concrete Wall
Width: 8 in., Concrete Wall Pfatow = 2000 psf, Allowable Soil Pressure
F'c= 3000 psi, Conc. Compr. Strength
Footing Properties ASeee= 0.259 in2, (0.0018*b*h) for T& S
Width.o 11.0 in., Concrete Footing
Width hosen: 18 in, OK. (2) #4 bar =4 in2 > Asreq O.K,
Heightes 4.0 in., Concrete Footing
Heightchosen: 8  in. OK. Bars at bottom have 3" of Cover Req'd

| Use 18"

wide x 8'" tall footing, with (2) #4 bar continuous |

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associates, Inc.
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III. Lateral wind Force Design Table

16

shear wall [floor grid wind  [trib. [height | no.of shear force shear force total shear force
type force |[span stories on wall on wall
EXTERIOR

A 18T WALL END 144) 1275 10011 183.60

A 18T ROOF END 99| 1275 6.00|1 757.35 940.85

c 1ST WALL END 14.4 16.5 1.00]1 237.60

C 18T ROOF END 8.9 16.5 6.00(1 980.10 1,217.70

] 1ST WALL END 144 16.5 1.00{1 237.60

D 15T ROOF END 9.9 16.5 6.00|1 980.10 1,217.70

Oesigner ressrvey oif copyrights to thess calcvlatons whah ore net 10 be reprodeced, copied, or assigried te oy
third perty m iy Form or monser without first obtowing the expressed written permisxon of TDI Assacioted Inc




L/ TDI Associates, Inc.
Architects * Engineers * Planners

Job:_Daren Edward Shop Addition

Project No.:__14-153
Date:__May 12,2014 Sheet__ of

Perforated Shear Wall Worksheet SW-#A 1ST Floor

\\/ /

** Diagram is for illustrative purposes only. See Elevation Sheets for shear wall being examined.

B, = b1 + b2 +b3

b =b - b,
ho = height, maximum, for openings

V = Shear applied to Wall
v = Unit Shear (from Piers * Perforation Factor)

T = Tension Force for Holddown to System Below
C = Compression Force to System Below

C, Table
hg/h
by /b 01 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0

0.0 1.000 1.000 1.000 0.802 0.670 0.602 0.480 0.420 0.358 0.330
Q.1 1.000 1.000 1.000 0.814 0.690 0.626 0.510 0.450 0.388 0.380
0.2 1.000 1.000 1.000 0.826 0.710 0.650 0.538 0.472 0.408 0.380
0.3 1.000 1.000 1.000 0.844 0.740 0.680 0.5670 0.510 0.448 0.420
0.4 1.000 1.000 1.000 0.862 0.770 0.714 0.610 0.550 0.482 0.450
0.5 1.000 1.000 1.000 0.880 0.800 0.748 0.650 0.580 0.528 0.500
0.8 1.000 1.000 1.000 0.898 0.830 0.782 0.694 0.646 0.588 0.560
0.7 1.000 1.000 1.000 0.922 0.870 0.830 0.754 0.706 0.654 0.630
0.8 1.000 1.000 1.000 0.946 0.910 0.878 0.818 0.782 0.734 0.710
0.8 1.000 1.000 1.000 0.970 0.950 0.934 0.902 0.878 0.846 0.830
1.0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Wall Input Values Force Input Vaiue

Height of Wall h (ft) 12,5 Shear Force applied to Wall V (Ibs) 941

Maximum Opening Height he (ft) 10 Force applied by wind

Width of Wall (total) b () 33

Sum of Wall Opening Width b, (ft) 18 Unit Shear Calculation

Calculate Perforation Reduction

Max Opening Hgt / Wall Hgt h/hy 0.80
Shear Wall Remaining (piers) by (ft) 15

Pier length / wall length by /b 0.455
Perforation factor Co (ft) 0.572

“Perforation Factor is from Double Intertoplation of C, Table

Hold-down Force Required

Length between Hold-downs L (ft) 3275
Tension Force T (Ibs) 359,16
IBC Code: Can sum the sheathing values per side, but

the surmmation of the two must be less that twice the
lowast unit shear of the two materials.

Remaining Pier Length * C,
75 Unit Shear, V/ Pier length

bin * Co (ft) 8.58
v (Ibvft) 109.7

Side 1: Sheathing: 1/2° 0SB

Length L (f) 8.58

Unit Shear Capacity v (Ib/ft) 260 8d Nail @ 6/12 Pattern
Side 2: Sheating 1/2" GYP

Length L (f) 8.58

Unit Shear Capacity v (Ib/fty 70 #6Screw @ 8/12 pattern
Total Force Capacity V (lbs) 28305 >9841 O.K.
Equivalent Unit Shear v (Ib/ft) 330 >108.709 O.K.

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc




e

TDI Associates, Inc.

Architects * Engineers * Planners

Job:_Daren Edward Shop Addition

Project No..__14-153

Date:__May 12, 2014 Sheet___of

Perforated Shear Wall Worksheet SW-#B 1ST Floor

\V4
v

ho max

** Diagram is for illustrative purposes only. See Elevation Sheets for shear wall being examined.

b, =b1 +b2 +b3
b =b-b,
ho = height, maximum, for openings

V = Shear applied to Wall

v = Unit Shear (from Piers * Perforation Factor)

T = Tension Force for Holddown to Systemn Below
C = Compression Force to System Below

C, Table
ho/h
by /b 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0

0.0 1.000 1.000 1.000 0.802 0.670 0.602 0.480 0.420 0.358 0.330
01 1.000 1,000 1.000 0.814 0.680 0.626 0.510 0.450 0.388 0.360
0.2 1.000 1.000 1.000 0.826 0.710 0.650 0.538 0.472 0.408 0.380
0.3 1.000 1.000 1.000 0.844 0.740 0.880 0.570 0.510 0.448 0.420
0.4 1.000 1.000 1.000 0.862 0.770 0.714 0.610 0.550 0.482 0.450
0.5 1.000 1.000 1.000 0.880 0.800 0.748 0.650 0.580 0.528 0.500
0.6 1.000 1.000 1.000 0.898 0.830 0.782 0.684 0.646 0.588 0.560
0.7 1.000 1.000 1.000 0.922 0.870 0.830 0.754 0.706 0.654 0.630
0.8 1.000 1.000 1.000 0.946 0.910 0.878 0.818 0.782 0.734 0.710
0.8 1.000 1.000 1.000 0.970 0.950 0.834 0.902 0.878 0.846 0.830
1.0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Wail Input Values Force Input Value

Height of Wall h {ft) 12.5 Shear Force applied to Wall V (Ibs) 1618

Maximurn Opening Height h (ft) 5 Force applied by wind

Width of Wall (total) b (it) 25.5

Sum of Wall Opening Width b, (ft) 9 Unit Shear Calculation

0 Remaining Pier Length* Co by, * C, (1) 15.00
75 Unit Shear, V / Pier length v {Ib/ft) 107.84

Calculate Perforation Reduction

Max Opening Hgt / Wall Hgt h/hg 0.40 Side 1: Sheathing: 1/2° 0SB

Shear Wall Remaining (piers) by, (ft) 165 Length L () 15.00

Pier length / wall length b /b 0.647 Unit Shear Capacity v (Ib/k) 260 8d Nail @ 6/12 Pattern

Perforation factor Cy (ft) 0.909

*Perforation Factor is from Double Intertoplation of €, Table

Hold-down Force Required

Length between Hold-downs
Tension Force

Lft)

T (ibs)

2525

800.99

IBC Code: Can sum the sheathing values per side, but

the summation of the two must be less that twice the

lowest unit shear of the two materials.

Side 2: Sheating 1/2" GYP

Length

Unit Shear Capacity

Total Force Capacity
Equivalent Unit Shear

Ly 15.00
v (Ib/ft) 70

V (Ibs) 49511 > 1618

v (IbAY) 330 >107.843

#6Screw @ 8/12 pattern

O.K.
O.K.

Gypsum is screwed at 16" OC at edge joint along horizontal butt joints

Designer reserves all copyrights fo these calculations which are not to be reproduced, copied, or assigned to any
third party inany form or manner without first obtaining the expressed written permission of TOI Associated, Inc
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Perforated Shear Wall Worksheet SW-#C 1ST Floor

b, =b1 + b2 +b3

bjn=b-b,

T
\v

** Diagram is for illustrative purposes only. See Elevation Sheets for shear wall being examined.

V = Shear applied to Wall
v = Unit Shear (from Piers * Perforation Factor)

ho = height, maximum, for openings

T = Tension Force for Holddown to System Below
C = Compression Force to System Below

C, Table
hg/h
by /b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8 1.0
0.0 1.000 1.000 1.000 0.802 0.670 0.602 0.480 0.420 0.358 0.330
0.1 1.000 1.000 1.000 0.814 0.690 0.626 0.510 0.450 0.388 0.360
0.2 1.000 1.000 1.000 0.826 0.710 0.650 0.538 0.472 0.408 0.380
0.3 1.000 1.000 1.000 0.844 0.740 0.680 0.570 0.510 0.448 0.420
0.4 1.000 1.000 1.000 0.862 0.770 0.714 0.610 0.550 0.482 0.450
05 1.000 1.000 1.000 0.880 0.800 0.748 0.650 0.580 0.528 0.500
0.6 1.000 1.000 1.000 0.898 0.830 0.782 0.694 0.646 0.588 0.560
0.7 1.000 1.000 1.000 0.922 0.870 0.830 0.754 0.706 0.654 0.630
0.8 1.000 1.000 1.000 0.946 0.910 0.878 0.818 0.782 0.734 0.710
0.9 1.000 1.000 1.000 0.970 0.950 0.934 0.902 0.878 0.846 0.830
1.0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Wall Input Values Force Input Value
Height of Wall h (ft) 125 Shear Force applied to Wall V (ibs) 816
Maximum Opening Height he (ft) 10 Force applied by wind
Width of Wall (total) b {ft) 25.5
Sum of Wall Opening Width b, (ft) 20 Unit Shear Calculation
Remaining Pier Length * Cy by, * C, (ft) 2.63
75 Unit Shear, V / Pier length v (Ib/ft) 310.41
Caiculate Perforation Reduction
Max Opening Hgt / Wall Hgt h/hy 0.80 Side 1: Sheathing: 1/2" 0SB
Shear Wall Remaining (piers) by (ft) 5.5 Length L (fty 263
Pier langth / wall length by /b 0.216 Unit Shear Capacity v (Ib/ft) 260 8d Nail @ 6/12 Pattern
Perforation factor Co (ft) 0.478
Side 2: Sheating 1/2" GYP
*Perforation Factor is from Double Intertoplation of C, Table - Length L (#) 2.63
Unit Shear Capacity v (ib/ft) 70 #6Screw @ 8/12 pattern
Hold-down Force Required
Length between Hold-downs L {ft) 25.25 Total Force Capacity V (Ibs) 867.5 > 816 O.K.
Tension Force T (lbs) 403.96 Equivalent Unit Shear v (Ib#t) 330 > 310.411 0.K,
IBC Code: Can sum the sheathing values per side, but

the summation of the two must be less that twice the
lowest unit shear of the two materials.

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc
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III. Lateral Force Design
B. Roof Diaphragms and Continuous Load Path for Uplift
Height of wall-ft 1st 125
Total Wind Shear force 2179.13
Length pf wall-ft 1st 33
Design for Digphragms

Wind Force max-psf  11.50

Height of roof 1 Worst Case Force = Shear F/ width 174.3 plf less than 180  pif
Length ot root 125

Wind force max 7.90 At Roof & Floor Diaphragms, Use 1/2" OSB Sheathing w/ 6/12 Nailing

Bldg Length 125  |Pattern with 8d Nails.

Hold-Downs at First Floor

Tension Force Worst Case= 8040 Ibs From Shear Wall
HTT4-5DS2.5 Ft Allow= 3375 Ibs Ok

Use Simpson HTT4-SDS52.5 with (18) SDS 1/4x2.5 screws & 5/8" Dia AB
or Simpson 5/8" Dia.x8" Titen HD Anchor in 4000 psi NEW Concrete.

Dead Load=psf 15
Continuous Load Path - Uplift Design, Trusg Bldg width-ft 255
SpacinG of trusses-ft 4
Area of Roof Truss = spacing * 1/2 width 25.5 sq. ft.
By Components & Cladding: Ft= -19.5 psf, by interpolation
Uplifting force, Ft= Ft-.6 DL= -10.5 psf
At Hold-Down: 1ss span/2 x spacing -267.75 Ibs
Simpson H5: Ft Allow= 780 lbs Ok
Check Shear: Worst Case = 348.66 Ibs
Simpson H5: Ft Allow= 455 |bs Ok

[Use Simpson H5 with (4) 8d Nails af Every Truss Bearing End and o plate.

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc.
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Anchorage to Foundation

Force Warst Case = 310 plf Worst case From Shear Wall
Simpson Titen HD = 1950 Ibs
6.29 ft. Spacing

Direct Wind Pressure= -14.4*45' 51.75 psf
Shear Force= SQRT (J13%2+J9"2) 314.29 plf
6.20 ft. Spacing

Use 1/2" dia AB or Simpson 1/2"Diax6" Titen HD Anchors @ 6'-0" O.C.

Designer reserves all copyrights to these calculations which are not to be reproduced, copied, or assigned to any
third party in any form or manner without first obtaining the expressed written permission of TDI Associated, Inc.




