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FROELICH

ENGINEERS!

Client: Legend Homes
Project: Sierra B

Project Number: 13-T008
Date January 8, 2013

By: YSP

Scope of Work

Froelich Engineers has provided full structural lateral and gravity design of the project
per the 2010 OSSC with the exception of continuous footings that fall within the
parameters set forth by the 2011 ORSC. The roof trusses are designed by others.

Froelich Engineers has provided details only to the areas pertaining to our design.
Froelich Engineers did not design or review the details for the entire project.
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Tigard, Oregon 97223 Bend. Oregon 97701
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-Statement of Code Compliance-

All engineering calculations in this packet that reference outdated codes, including but
not limited to: hand written calculations, computer outputs, and spreadsheets, have been
reviewed by FCE and meet or exceed the minimum requirements for the following code

standards;

2010 OSSC

2011 ORSC

2005 NDS

2008 AF&PA SDPWS
ASCE 7-05

ACI 318-08

X]



SIERRA B

AN

| AT ti "

sl

.LIJ-I..LLE-I-LLLI.I_LLI

i
]

I
i

i
O 0

s“‘!'\}



Client: Legend Homes
Project: Sierra B
Proj. #: 13-T008
Date: 1/8/2013

By: YSP
FROELICH
ENGINEERST
Design Criteria:
General:
Building Code(s): 2009 IBC
2010 OSSC
2011 ORSC
Roof Live Load:
Snow=| 25 psf
Deflection Criteria:[ L/240
Load Duration;| 1.15
Floor Live Loads:
Floor Live=| 40  psf
Deflection Criteria:] L/360
Wind Load*:
Speed: 80  mph
Exposure: B
Importance Factor:| 1.0
Special Req's: no
Seismic Load:
Design Category D
Site Class D
Response Coeff] 6.5
Importance Factor: 1.0
Soils Data:
Allowable Bearing (assumed):| 1500 psf
Frost Depth: 18 in
Special Soils Reqg's: -




FROELICH
ENGINEERS!
Client: Legend Homes

Project: Sierra B
Project Number: 13-T008

Date: Jan. 8,13

By: YSP

DEAD LOAD TAKE OFF

ROOF DEAD LOAD  Framing (RFR) =5.0 PSF
Sheathing '2”(RPL) = 1.5PSF
Roofing (RRF) =3.0 PSF
Mech/Electrical (RME) = 1.5 PSF
Ceiling (RCQ) =2.2 PSF
Insulation (RIN) = 1.5 PSF

Miscellaneous (MIS) =0.3 PSF
ROOF DEAD LOAD RDL =RFR + RPL + RRF + RME + RCG + RIN + MIS
RDL = 15 PSF
FLOOR DEAD LOAD
Framing (FFR) = 3.0 PSF
Sheathing/Floor (FPL) = 3.5 PSF
Meclv/Electrical (FME) = 2.0 PSF
Lower Ceiling (FCG) =2.0 PSF
Miscellaneous (FMS) = 1.5 PSF
FLOOR DEAD LOAD FDL =FFR +FPL + FME + FCG + FMS

FDL = 12 PSF

BALCONY DEAD LOAD
BDL = 10 PSF



Clicnt: Legend Homes

Project: Sierra B
Proj. #: 13-T008
Date: 1/8/2013
s By: YSP
FROELICH
NGINEERS)! _
Snow drift Calculations
According to ASCE 7
D (psf) = 17.25 D = Density of Snow (pcf)
Wb (ft) = 38 Wy, = Width of Building (feet)
Pg (psf) = 25 P, = Ground Snow Load (psf)
Pf (psf) = 25 Pr= Snow load on flat roofs (psf)
WP ft) = 12 hg = Height of drifted snow (feet)
= P = Drifted snow pressure (psf)
- Wy = Width of drift (feet)
Drift Snow Loads W = Eave to Ridge (feet)
hd = 2.02 P, = Sliding snow pressure (psf)
Pm= 35
wd = 8.07 ha = 0.43 * 1,7 * (p+10)'“ — 1.5
Pn=D L hd
=4 %
Sliding Snow Wa=4"hy
Pss = 18 P =0.4*Pe* W/ W,
Wd = 15 W, = Width of lower roof (feet)
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COMPANY PROJECT

SOFIWARETOR WOOD DESIGN

Jan 8, 2013 10:33| RH1 wwb

Design Check Calculation Sheet

Sizer 2004a

LOADS (Ibs, psf, orplf) *
Load Type Distribution Magnitude Location [ft]| Pat-~
Start End Start End tern
Loadl Dead Partial UDL 200.0 200.0 0.00 3.00 No
Load2 Snow Partial UDL 325.0 325.0 0.00 3.00 o
Load3 Dead Point 750 3.00 No
Load4 Snow Point 1250 3.00 No

MAXIMUN REACTIONS (Ibs) and BEARING LENGTHS (in) :

Dl 4!
Dead 575 800
Live 922 1303
Total 1496 2103
Bearing:
LC number 2 2
Length 1.00 1.00

Lumber-soft, D.Fir-L, No.2, 4x8"
Self Weight of 6.03 pif automatically included in loads;
Lateral support: top= at supports, boltom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection {in) using NDS 2001 :

Criterion Analysis Value Design Value Analysis/Design
Shear fv = 123 Fv' = 207 fv/Fv' = 0.59
Bending (+) fo = 825 Fb' = 1337 fb/Fb*' = 0.62
Live Defl'n 0.02 = <L/999 0.13 = L/360 0.15
Total Defl'n 0.03 = <L/999 0.20 = L/240 0.16

ADDITIONAL. DATA:

FACTORS: I cb CM (63 CL Cr Cfu Cr CEfrt Ci Cn LCi
rb'+ S00 1.15 1.00 1.00 0.994 1.300 1.00 1.00 1.00 1.00 - 2
Ev!' 180 1.15 1.00 1.00 - - - = 1.00 1.00 1.00 2
Fcp! 625 - 1.00 1.0C = = = = 1.00 1.00 = =
E' 1.6 million 1.00 1.00 = - - - 1.00 1.00 - 2
Bending(+): LC# 2 = D+5, M = 2108 1lbs-ft
Shear t LCf 2 = D4S, V = 2103, V design = 2075 1bs
Deflection: LC# 2 = D+§ EI= 178e06 1lb-in2

Total Deflection = 1.00(Dead Load Deflection) + Live Load Deflection.
{D=dead L=live S=snow W=wind I=impact C=construction CLd=concentrated)

(All LC's are listed in the Analysis output)

DESIGN NOTES:
1. Please verify that the default deflection limils are appropriate for your application
2 Sawn lumber bending members shall be laterally supported according to the provisions of NDS Clause 4 4 1
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COMPANY PROJECT
Seth Davis

VoodWorks® | e

SOFTWAREFOR \WWOOD DFSIGN

2FB1.wwb
Design Check Calculation Sheet
Sizer 2004z
LOADS (Ibs, psf, or pif) *
Load Type Distribution Magnitude Location [ft]| Pat-
Start End Start End tern
Loadl Dead Partial UDL 30.0 30.0 0.00 B8.00 No
Load2 Snow Partial UDL 50.0 50.0 0.00 8.00 Ho
Load3 Dead Partial UDL 162.0 162.0 8.00 23.00 No
Load4 Snow Partial UDL 50.0 50.0 8.00 23.00 No
Load5s Live Partial UDL 40.0 40.0 8.00 23.00 o
MAXIMUM REACTIONS (Ibs) and BEARING LENGTHS (in) :
AN
0 ) 18-6" 23
Dead 621 2152
Iive 435 : 913
Total 1056 3065
Bearing:
LC number q 3 0
Length 1.00 1.00 0.00
Cb 1.00 1.52 0.00

LSL, 1.55E, 2300Fb, 3-1/2x16"
Self Weight of 4 47 plf automatically included in loads;
Lateral support: top= at supports, bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Bnalysis Value Design Value Bnalysis/Design
Shear iv = a6 Fv' = 356 fv/Fv? = 0.13
Bending (+) fb = 505 Eb' = 1243 fb/Fb' = 0.41
Bending (-) fb = 168 Fb' = 2215 fb/Fb" = 0.08

Deflection:
Interior Live 0.07 = <L/939% 0.62 = L/360 0.13
Total 0.20 = <L/999 0.92 = 1L/240 0.21
Cantil. Live 0.04 = <L./999 0.30 = /180 0.14
Total 0.13 = L/4a29 0.45 = 1/120 0.28
DESIGN NOTES:

1. Please verify that the default deflection limits are appropriate for your application.

2 SCL-BEAMS (Structural Composite Lumber); the attached SCL selection is for preliminary design only. For final member design contact your
local SCL manufaciurer.

3. Size factors vary from one manufacturer to another for SCL materials They can be changed in the database editor.

4. The critical deflection value has been determined using maximum back-span defleclion. Canlilever deflections do not govern design.

12
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Vood\Works®

SOFTWARE FOR WOOD DISIGN

CONPANY
Seth Davis

Froelich Consulting Engineers

Feb 8,201213:23

PROJECT

2FB2 wwb

Design Check Calculation Sheet

Sizer 2004a

LOADS (lIbs, psf, or pif) *
Load Type Distribution Magnitude Location [£t]| Pat-

Start End Start End tern
Loadl Dead Partial UDL 45.0 45.0 0.00 7.00 o
Load2 Snow partial UDL 75.0 75,0 0.00 7.00 o
Load3 Dead Partial UDL 30.0 30.0 7.00 16.00 tio
Load4 Snow Partial UDL 50.0 50.0 7.00 16.00 1o

MAXIMUM REACTIONS (lbs) and BEARING LENGTHS (in) :

o 16'
Dead 421 362
Live 537 438
Total 958 801
Bearing:
LC number 2 2
Length 1.00 1.00

Timber-soft, D.Fir-L, No.2, 6x10"

Self Welght of 12 41 pif automatically included in loads;
Lateral support: top= at supports, bottom= at supporis; Load combinations: {CC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design  Value Analysis/Design
Shear fv = 25 Fv' = 195 fv/Fv' = 0.13
Bending (+) ib = 502 Fb' = 1006 fb/Eb' = 0.50
Live Defl'n 0.17 = <L/999 0.53 = 1./360 0.32
Total Defl'n 0.31 = L/613 0.80 = 1L/240 0.39

DESIGN NOTES:

1. Please verify that the default deflection limits are appropriate for your application.
2 Sawn lumber bending members shall be laterally supported according to the provisions of NDS Clause 4 4.1
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COMPANY PROJECT

ood\Works®

SOFNVARE FOR WOND INSIGN

Jan. 8, 2013 10:48| 2FB3 wwb

Design Check Calculation Sheet

Sizer 2004a

LOADS (Ibs, psf, or pif) *
Load Type Distribution Magnitude Location [ft]| Pat-

Start End Start End tern
Loadl Dead Partial UDL 24.0 24.0 0.00 4.00 No
Load2 Live Partial UDL 80.0 8G.0 0.00 4.00 Yes
Load3 Dead Partial UDL 257.0 257.0 4.00 8.50 No
Load4 Snow Partial UDL 275.0 275.0 4.00 B.50 Yes
Load5 Live Partial UDL 80.0 80.0 4.00 B.50 Yes
Load6 Dead Point 1350 4.00 No
Load7 Snow Point 2250 4.00 Yes
LoadB Dead Partial UDL 145.0 145.0 8.50 14.50 No
Load9 Live Partial UDL 80.0 80.0 B.50 14.50 Yes
LoadlQ Snow Partial UDL 50.0 50.0 8.50 14.50 Yes
Loadil Dead Point 630 8.50 No
Loadl2 Snow Point 1050 8.50 Yes

MAXIMUM REACTIONS (lbs) and BEARING LENGTHS (in) :

FAY

Ol gl_sll 14!_6"

Dead 1032 3539

Live 1382 4208
Uplift 1088
Total 2414 7747 10

Bearing:

LC number 8 4 0
Length 1.06 3.03 1.00
Cb 1.00 1.12 1.00

Glulam-Unbal., West Species, 24F-1.8E WS, 3-1/2x16"

Self Weight of 12.89 plf automatically included in loads;

Lateral support: top= at supports, bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design Value |Analysis/Design
Shear fvy* = 132 Fy' = 276 fv*/Fv' = 0.48
Bending (+) fb = 751 Fb' = 2518 fb/Fb' = 0.30
Bending (-) fb = 623 Eb' = 1637 fb/Fb' = 0.38
Live Defl'n 0.03 = <L/939 0.32 = L/360 0.10
Total pefl'n 0.05 = <L/999 0.48 = L/240 0.11

*The effect of point loads within a distance d of the support
has been included as per NDS 3.4.3.1

ADDITIONAL DATA:

FACTORS: F CD CM Cct CL cv Cfu Cr Cfrt Notes Cn LCH
Fb'+ 2400 1.15 1.00 1.00 0.912 31.000 1.00 1.00 1.00 1.00 - q
Eb'- 1450 1.15 1.00 1.00 0.5B82 1.000 1.00 1.00 1.00 1.00 = q
Fv! 240 1.15 1.00 1.00 - - - - 1.00 1.00 1.00 4
Fcp' 650 - 1.00 1.00 - - - - 1.00 - - -
B! 1.8 million 1.00 1.00 - - - - 1.00 - 4
Bending(+): LCH 4 = D+5, M = 9350 lbs-ft
Bending(-): LC# 4 = D+S, M = 7753 1lbs-ft
Shear : LC¥ 4 = D+S, V = 5676, V design* = 4941 1bs
Deflection: LCH# 4 = D+§ BEI= 2150e06 1b-in2

Total Deflection = 1.00(Dead Load Deflection) + Live Load Deflection.
(D=dead L=live S=snow W=wind I=impact C-construction CLd=concentrated)
(All LC's are listed in the Analysis output)
(Load Pattern: s=5/2, X=L+S or L+C, _=no pattern load in this span)




COMPANY PROJECT

Vood\Works®

SOFIWAREFDR WOOD DISIGN

Feb 8,2012 15:56| 2FB4.wwb

Design Check Calculation Sheet

Sizer 2004a

LOADS (Ibs, psf, or plf) *
Load Type Distribution Magnitude Location [Et)| Pat-

Start End Start End tern
Loadl Dead Partial UDL 176.0 176.0 .00 12,00 No
Load2 Live Partial UDL 120.0 120.0 0.00 12.00 Yes
Load3 Snaw Partial UDL 100.0 100.0 0.00 12.00 Yes
Load4 Dead Partial UDL 60.0 60.0 12.00 18.00 No
Load5 Snow Partial UDL 435.0 435.0 12.00 18.00 Yes

MAXIMUN REACTIONS (Ibs) and BEARING LENGTHS (in) :

0 18’
Pead 139
Live 1126
Total 1265
Bearing:
LC number 23 21 17 16
Length 1.00 1.00 1.00 1.00
Cb 1.00 1.53 1.42 1.00

Lumber-soft, D.Fir-L, No.2, 4x10"
Self Weight of 7.69 pif automatically included in loads;
Lateral support: top= at supports. bottom= at supporis; Load combinalions: ICC-IBC;

Analysis vs, Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design Value Analysis/Design
Shear fv = 64 Fv' = 207 fv/Ev' = 0.31
Bending (+) fb = 383 Fb' = 1230 fb/Fb' = 0.31
Bending (-) fb = 379 Fb' = 1236 fb/Eb* = 0.31
Live Defl'n 0.02 = <L/999 0.20 = 1L/360 0.12
Total Defl'n 0.02 = <L/99% 0.30 = L/240 0.08

ADDITIONAL DATA:

FACTORS: F CD CM Ct CL CF Cfu Gr Cfrt Ci Cn LCH
Fb'+ 900 1.15 1.00 1.00 0.9%0 1.200 1.00 1.00 1.00 11.00 = 16
Fb'~ 900 1.15 1.00 1.00 0.995 1.200 1.00 1.00 1.00 1.00 - 17
Fv! 180 1.15 1.00 1.00 - - - - 1,00 1.00 1.00 17
Fep! 625 - 1.00 1.00 - - - . 1.00 1.00 - -
E' 1.6 million 2.00 1.00 = - - ] 1.00 1.00 = 16
Bending(+): LC#16 = D+S (pattern: SsS}, M = 1592 lbs-ft
Bending(~): LC#17 = D+5 (pattern: sS5), M = 1577 lbs-ft
Shear : LC#17 = D+S (pattern: sSS), V = 1771, V design = 1383 1bs

Deflection: LCH#16 D+S (pattern: SsS) EI= 369e06 1b-in2

Total Deflection = 1.00(Dead Load Deflecticon) + Live Load Deflection.
(D=dead L=live S=snow W=wind I=impact C=construction CLd=concentrated)
(All LC's are listed in the Analysis output)
(Load Pattern: s=5/2, X=L+5 or L+C, _=no pattern load in this span)

DESIGN NOTES:

1. Please verify that the default deflection limits are appropriate for your application

2. Continuous or Cantilevered Beams: NDS Clause 4 .2.5.5 requires that nommal grading provisions be extended to the middle 2/3 of 2 span
beams and to the full lenglh of cantilevers and other spans.

3. Sawn lumber bending members shali be laterally supported according to the provisions of NDS Clause 4 4.1
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SOFTWAREFOR WOOD DESIGN

COMPANY
Seth Davis

Froelich Consulting Engineers

Feb. 8, 2012 14:04

PROJECT

2FB5.wwb

Design Check Calculation Sheet

Sizer 2004a
LOADS (Ibs, psf, or pif)
L.oad Type Distribution| Magnitude Location [£t]| Pat-
Start End Start End tern
Loadl Dead Full UDL 90.0 o
Load?2 Live Full UDL 300.0 Io

MAXIMUM REACTIONS (lbs) and BEARING LENGTHS {in) :

OI 3I’6ll

Dead 161 161

Live 525 525

Total 686 686
Bearing:

LC number 2 2

Length 1.00 1.00

LSL, 1.55E, 2300Fb, 1-3/4x16"
Self Weight of 2 24 plf automatically included in loads;
Lateral support; top= at supporis, bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in} using NDS 2001 :

Criterion Analysis Value Design _ Value |Analysis/Design
Shear fv = Fv' = 310 fv/Fv! = 0.03
Bending {+) fb = 97 Eb' = 1226 fb/Eb' = 0.08
Live Defl'n 0.00 = <L/99% 0.12 = L/360 0.01
Total Defl'n 0.00 = <%/99% 0.1B = L/240 0.01

DESIGN NOTES:
1. Please verify that the default deflection limits are appropriate for your application.

2. SCL-BEAMS (Structural Composite Lumber): the attached SCL selection is for preliminary design only. Far final member design contact your
local SCL manufacturer

3. Size factors vary from one manufacturer to another for SCL materials. They can be changed in the database editor.

lea
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PROJECT

2FB6 wwb

Design Check Calculation Sheet

Sizer 2004a

LOADS (Ibs, psf, or pif) *
L.oad Type Distribution ldagnitude Location [ft]} Pat-

Start End Start End tern
Load3 Dead Partial UDL 272.0 272.0 0.00 8.50 lio
Load?2 Live Partial UDL 40.0 40.0 0.00 B8.50 1o
Load4 Snow Partial UDL 300.0 300.0 0.00 B.50 lio
Load5 Dead Partial UDL 24.0 24.0 8.50 18.50 Mo
Loadé Live Partial UDL 80.0 B0.0 8.50 18.50 o

MAXIMUM REACTIONS (Ibs) and BEARING LENGTHS (in) :

o} 18'-6"

Dead 1958 B18

Live 1964 936

Total 3922 1754
Bearing:

1LC number 4q 3

Lengkth 1.72 1.00

Glulam-Unbal., West Species, 24F-1.8E WS, 3-1/2x15"
Self Weight of 12.09 pIf automatically included in loads;
Lateral support: top= at supports, bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi} and Deflection (in) using NDS 2001 :

Criterion Enalysis Value Design Value Analysis/Design
Shear fv = 92 Fv' = 276 fv/Fv' = 0.33
Bending (+) fb = 1217 Fb' = 1787 fb/Ebt' = 0.68
Live Defl'n 0.22 = <L/9%°% 0.62 = L/3€0 0.35
Total Defl'n 0.43 = L/516 0.82 = 1/240 0.46

DESIGN NOTES:
1. Please verify that the default deflection limits are appropriate for your application.

2 Glulam design values are for materials conforming to AITC 117-2001 and manufactured in accordance with ANSIAITC A190.1-19892

3. GLULAM: bxd = actual breadth x actual depth.

4. Glulam Beams shall be laterally supporied according lo the provisions of NDS Clause 3 3 3

5 GLULAM: bearing length based on smaller of Fcp(tension), Fcp(comp'n)

lblo
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COMPANY PROJECT
'ood\Works’
SOFTWAREFOR WODD DISIGN
Jan. 8, 2013 13:24 | 2FB7 wwb
Design Check Caiculation Sheet
Sizer 2004a
LOADS (Ibs, psf, orpif) *
Load Type Distribution Magnitude Location (ft]| Pat-
Start End Start End tern
Loadl Dead full UDL 150.0 No
Load2 Live Full UDL 500.0 No

MAXIMUM REACTIONS (Ibs) and BEARING LENGTHS (in) :

0 13'-6"

Dead 1115 1315

Live 3375 3375

Total 4490 4430
Bearing:

LC number 2 2

Length 1.26 1.26

Glulam-Unbal., West Species, 24F-1.8E WS, 5-1/2x12"
Self Weight of 15 2 pif automatically included in loads;
Lateral support: top= at supports, bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection {in) using NDS 2001 :

Criterion Analysis Value |Design Value |Analysis/Design
Shear fv = 87 Fv' = 240 fv/Fv' = 0.36
Bending{+) fb = 1378 Fb' = 2353 fb/Fb' = 0.59
Live Defl'n 0.26 = 1/618 0.45 = L/360 0.58
Total Defl'n 0.35 = L/464 0.67 = L/240 0.52

ADDITIONAL DATA:

ERCTORS: F CD CH ce CL cv Cfu cr Cfrt Notes Cn LC#
EFb'+ 2400 1.00 1.00 1.00 @.980 1.000 1.00 1.00 1.00 1.00 - 2
Ev' 240 1.00 1.00 1.00 E - = = 1.00 1.00 1.00 2
Fep! 650 - 1.00 1.00 = - - - 1.00 = = =
E' 1.8 million 1.00 1.00 - - - - 1.00 - = 2
Bending(+): LC# 2 = D+L, M = 15154 1lbs-ft
Shear : LC4 2 = D+L, V = 4490, V design = 3825 1bs
Peflection: LC# 2 = D+L EI= 142606 1lb-in2

Total Deflection = 1.00{Dead Load Deflection) + Live Load Deflection.
(D=dead 1L=live S=snow W=wind I=impact C=construction CLd=concentrated)
(A1l LC's are listed in the Analysis output)

DESIGN NOTES:

1 Please verify that the default deflection limils are appropriate for your application.

2. Giulam design values are for materials conforming to AITC 117-2001 and manufactured in accordance with ANSHAITC A190 1-1992
3. GLULAM: bxd = actual breadth x actual depth

4. Glulam Beams shall be laterally supported according {o the provisions of NDS Clause 3.3.3.

5. GLULAM: bearing length based on smaller of Fcp(tension), Fcp(comp'n).
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Vood\Works®

SOFTWARE FOR WOOD DESIGN

COMPANY
Seth Davis

Froelich Consuiting Engineers

Feb 15.2012 10:07

PROJECT

2FH1 wwb

Design Check Calculation Sheet

Sizer 2004a
LOADS (lbs, psf, or pif) *

Load Type Distribution Magnitude Location [ft]| Pat-

Start End Start End tern
Loadl Dead Full UDL 1706.0 lio
Load?2 Live Full UDL 300.0 tio
Load3 Dead Point 2250 5.00 Mo
Load4 Snow Point 3750 5.00 o

MAXIMUM REACTIONS (Ibs) and BE

ARING LENGTHS (in) :

AN

o 5
Dead 898 2398
Live 1144 3125
Totel 2042 5523

Bearing:

LC number 3 4
Length 1.00 1.97

Lsi, 1.55E, 2300Fb, 3-1/2x16"
Self Weight of 4 47 plf automatically included in loads;
Laleral suppori: top= at supporis. bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design Value Analysis/Design
Shear fv* = 108 Fv' = 356 fv*/Fv' = 0.30
Bending (+) fb = 437 Fb' = 2304 fb/Eb" = 0.19
Live Defl'n 0.01 = <L/9%9 0.20 = L/360 0.05
Total Defl'n 0.02 = <L/939 0.30 = L/240 0.06

*The effect of point loads within a distance d of the support

has been included as per NDS 3.4.3.1

DESIGN NOTES:

1 Please verify that the default deflection limits are appropriate for your application.
2. SCL-BEAMS (Structural Composite Lumber): the attached SCL selection is for preliminary design only For final member design contact your

local SCL manufacturer.

3. Size factors vary from one manufacturer to another for SCL materials They can be changed in the database editor.




COMPANY PROJECT

'ood\NVorks®

SOFNYAREFOR WQOD DISIGN

Feb. 8,2012 14:53( 2FH2 wwb

Design Check Calculation Sheet

Sizer 2004a

LOADS (lbs, psf, orplf) *
Load Type Distribution Magnitude Location [ft]| Pat~

Start End Start End tern
Loadl Dead Partial UDL 365.0 365.0 0.00 1.00 No
Load2 Live Partial UDL 300.0 300.0 0.00 1.00 No
Load3 Snow Partial UDL 325.0 325.0 0.00 1.00 No
Load4 Dead Partial UDL 200.0 200.0 1.00 5.00 No
Load$ Live Partial UDL 300.0 300.0 1.G0 5.00 No
Load6 Snow Partial UDL 50.0 50.0 1.00 5.00 No
Load? Dead Point 750 1.00 No
LoadB Snow Point 1250 1.00 No

MAXIMUN REACTIONS (Ibs) and BEARING LENGTHS (in) :

o 5
Dead 1264 682
Live 1592 864
Total 2855 1546
Bearing:
LC number 3 3
Length 1.31 1.00

Lumber-soft, D.Fir-L, No.2, 4x8"
Self Weight of 6 03 plf automatically included in loads;
Lateral support: top= at supporis. bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design  Value Analysis/Design
Shear fv = 140 Fv' = 207 fv/Fv' = 0.67
Bending (+) fb = 988 Fb' = 1335 fb/Eb' = 0.75
Live Defl'n 0.04 = <L/98%9 0.17 = L/360 0.21
Total Defl'n 0.06 = L/936 0.25 = L/240 0.26

ADDITIONAL DATA:

FACTORS: F CcD CM Ct CL CF Cfu Cr cfrt ci Cn LCi#
Fb'+ 900 1.15 1.00 1.00 0.992 1.300 1.00 1.00 1.00 1.00 - 3
Ev' 180 1.15 1.00 1.00 - = = - 1.00 1.00 1.00 3
fcp! 625 - 1.00 1.00 - w = - 1.00 1.00 = L
E' 1.6 million 1.00 1.00 - - - = 1.00 1.00 = 3
Bending (+): LC# 3 = D+.75{L+S), M = 2550 lbs-ft
Shear : LC# 3 = D+.75(L+S), V = 2855, V design = 2362 1bs
Deflection: LC# 3 = D+.75(L+S) EI= 178e06 1lb-in2

Total Deflection = 1.00(Dead Load Deflection) + Live Load Deflection.
(D=dead L=live S=snow W=wind I=impact C=construction CLd=concentrated)
(A1l IC's are listed in the Analysis output)

DESIGN NOTES:
1. Piease verify that the default deflection limits are appropriate for your application.
2 Sawn lumber bending members shall be laterally supported according to the provisions of NDS Clause 4 4 1
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COMPANY PROJECT
Seth Davis

0od\Works® |t

SOFTWARETOR WO OD DFSIGN

(1) 2x6 DF3#2 Cripple Stud wwc

Design Check Calculation Sheet

Sizer 2004a
LOADS (Ibs, psf,orplf) -
Load Type bistribution lMagnitude Location [ft]}| Pat-
Start End Start End tern
live Live Axial 7676 (Eccefitricity = 0.00 in)

MAXIMUM REACTIONS (Ibs):

Lumber n-ply, D.Fir-L, No.2, 2x6", 1-ply
Self Weight of 1.96 plf automatically included in loads;
Pinned base; Loadface = width(b); Built-up fastener: nails; Ke x Lb: 1.00 x 0 00= 0.00 [ft]; Ke x Ld: 1.00 x 9.00= 9 00 [fi]; Load combinations:

ICC-IBC;
Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :
Criterion Analysis Value Design Value Bnelysis/Design
Bvial fc = 833 Fc' = 932 fc/Fc' = 1.00
Azial Bearing fc = 833 Fc* = 1485 fc/Fc* = 0,63

DESIGN NOTES:
1 Please verify that the default deflection limits are appropriate for your application.
2 BUILT-UP COLUMNS: nalled or bolted built-up columns shall conform to the provisions of NDS Clause 15 3.




COMPANY PROJECT

Seth Davis
Froelich Consulting Engineers
Qct. 26, 2005 10:01

od\Works®

SOFTWARE FOR WOOD DESIGN

{2) 2x6 DFi#2 Cripple Stud.wwc

Design Check Calculation Sheet

Sizer 2004a
LOADS (ibs, psf, or pIf) *
Load Type Distribution lagnitude Location [ft]] Pat-
Start End start End tern
live Live Axiel 15352 (Eccejpitricity = 0.0¢ in)

MAXIMUM REAGTIONS (lbs):

o g

1

Lumber n-ply, D.Fir-L, No.2, 2x6", 2-Plys
Self Weight of 3 .92 pif automatically included in loads;
Pinned base; Loadface = width(b); Built-up fastener: nails; Ke x Lb: 1.00 x 0.00= 0 00 [ft]; Ke x Ld: 1 00 x 9.00= 9.00 {ft]; Load combinalions:
ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Rnalysis Value Design Value Analysis/Design
Bxiel fc = 933 Fc' = 932 fc/Fc' = 1.00
Axial Bearing fc = 933 Fc* = 1485 fc/Fc* = 0.63

DESIGN NOTES:
1. Please verify that the default deflection limits are appropriate for your application.
2 BUILT-UP COLUMNS: nailed or bolted built-up columns shall conform to the provisions of NDS Clause 153
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COMPANY PROJECT
Seth Davis

00d\Works® |mcmmmee

SOFTWARE FOR WOOD DISICN

King Stud 2x6 wwc
Design Check Calculation Sheet
Sizer 2004a
LOADS (1bs, psf, or plf) *
Load Type Distribution Magnitude Location [ft]| Pat-
Start End Start End tern
Loadl Wind Point 450 7.00 Mo

MAXIMUM REACTIONS (Ibs):

o' g

Dead
Live 100 350
Total 100 350

Lumber n-ply, D.Fir-L, Stud, 2x6", 1-ply
Pinned base; Loadface = width(b); Built-up fastener: nails; Ke x Lb: 1.00 x 0.00= 0.00 {ft]; Ke x Ld: 1 00 x 9.00=8 00 [ft}; Lateral support: top = Lb.
bottom = Lb; Load combinations: iCBO-UBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design  Value Analysis/Design
Shear fv = 64 Fv' = 288 Ev/Fv' = 0.22
Bending{+) b = 1111 Fb' = 1120 fo/Fp' = 0.99
Live Defl'n 0.25 = L/427 0.60 = L/1B0 0.42
Iotal Defl'n 0.25 = L/427 0.60 = L/1B0O 0.42

DESIGN NOTES:
1. Please verify that the default deflection limits are appropriate for your application
2 BUILT-UP COLUMNS: nalled or bolted built-up columns shall conform to the provisions of NDS Clause 15 3.




oodWorks®

SOFTWARE FOR WOOD DESIGN

COMPANY
Seth Davis

June 16, 2003 10:53

Froelich Consulting Engineers

PROJECT

4x6 Cripple Stud wwe

Design Check C

alculation Sheet

Sizer 2004a
LOADS (Ibs, psf, or pif) *
Load Type Distribution Magnitude Location [it]| Pat-
Start End Start End tern
Loadl Dead Azial 7000 (Ecceptricity = 0.0¢ in)
Load?2 Snow Axial 10000 (Ecceptricity = 0.09 in)

MAXIMUNM REACTIONS (I

bs):

Lumber Paost, D.

Fir-L, No.2, 4x6"

Self Weight of 4.57 plf automatically included in loads;

Pinned base; Loadiace = width(b); Ke x Lb: 1.00 x 0 00= 0.00 [ft]; Ke x Ld: 1.00 x 9.00= 9.00 |ft]; Load combinations: ICBO-UBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design Value Rnalysis/Design
Rzial fc = 885 rc' = 982 fc/Fc' = 0.%0
Azial Bearing fc = 885 Fc* = 1708 fc/Fc* = 0.52

DESIGN NOTES:

1. Please verify that the default deflection iimits are appropriate for your application




Vood\Norks®

SOFTWARETFOR WOGD DISIGN

COMPANY
Seth Davis

Sep 12, 2005 06:55

Froelich Consulting Engineers

PROJECT

6x6 H F. #2.wwc

Design Check Calculation Sheet

Sizer 2004a
LOADS (Ibs, psf, or pif) *
Load Type Distribution Magnitude Location [ft]| Pat-
Start End Start £nd tern
Loadl Dead Axial 3500 (Ecceptricity = 0.0 in)
Load2 Live Azial 4500 [Eccefitricity = 0.0¢ in)

MAXIMUM REACTIONS (lbs):

0

9

Timber-soft, Hem-Fir, No.2, 6x6"
Self Weight of 6 25 pif automatically included in loads,

Pinned base; Loadface = width(b); Ke x Lb: 1.00 x 9 00= 9 00 [ft]; Ke x Ld: 1 00 x 9 00= 9.00 [ii]; Load combinations; i{CBO-UBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Rnalysis Value Design value Analysis/Design
Ryial fc = 266 Fc' = 465 fc/Fc' = 0.57
Bxial Bearing ic = 266 Ec* = 575 fc/Ec” = 0.46

DESIGN NOTES:

1. Please verify that the default deflection limits are appropriate for your application.
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'ood\Works®

SOFTWARL FOR \WOQD DISIGN

COMPANY
Seth Davis

Froelich Consuiting Engineers
Feb 8, 2012 15:14

PROJECT

FB1 wwb

Design Check Calculation Sheet

Sizer 2004a
LOADS (1bs, psf, orpif} *
Load Type Distribution Magnitude Location [ft]| Pat-
Start End Start End tern
Loadl Dead Full UDL 32.0 Ho
Load2 Live Full UDL 107.0 o

MAXIMUM REACTIONS (lbs) and BEARING LENGTHS (in) :

o' g
Dead 152 152
Live 428 428
Total 580 580

Bearing:

LC number 2 2
Length 1.00 1.00

Lumber-soft, D.Fir-l., No.2, 4x8"
Self Weight of 6.03 pif automatically included in loads;
Lateral support: top= at supports, bottom= at supporis; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design Value Analysis/Design
Shear fv = 29 Fv' = 180 fv/Fv' = 0.16
Bending (+) fb = 454 Fb' = 1158 fb/Eb' = 0.3S
Live Defl'n 0.06 = <L/989 0.27 = L/380 0.21
Total Defl'n 0.08 = <1/9%83 0.40 = L/240 0.18

DESIGN NOTES:

1. Please verify that the default deflection limits are appropriate for your application
2 Sawn lumber bending members shall be laterally supported according to the provisions of NDS Clause 4.4 1.

7
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‘ood\Works®

SOFTWARF FOR WOOD DISIGN

COMPANY
Seth Davis

Froelich Consulting Engineers

Feb 8,2012 15:15

PROJECT

FB2 wwb

Design Check Calculation Sheet

Sizer 2004a
LOADS (|bs, psf, or pif) *
Load Type Distribution Magnitude Location [ft}]| Pat-
Start End Start End tern
Loadl Dead Full UDL 36.0 o
Load2 Live Full UDL 240.0 tio

MAXINMUM REACTIONS (Ibs) and BEARING LENGTHS (in) :

o' 7
Dead 147 147
Live 840 840
Total 987 987
Bearing:
LC number 2 2
Length 1.00 1.00

Lumber-soft, D.Fir-L., No.2, 4x8"

Self Weight of 6 03 plf automatically included in oads;
Lateral support: fop= at supparts, bottom= at supports; Load combinations: ICC-IBC;

Analysis vs. Allowable Stress (psi) and Deflection (in) using NDS 2001 :

Criterion Analysis Value Design Value Enalysis/Design
Shear fv = 48 Fv' = 1BO £v/Fv' = 0.27
Bending (+) fbh = 676 Fb' = 1159 £b/Fb' = 0.58
Live Defl'n 0.07 = <L/%999 0.23 = L/360 0.31
Total Defl'n 0.05 = L/980 0.35 = L/240 0.24

DESIGN NOTES:
1 Please verify that the default deflection limits are appropriate for your application
2 Sawn lumber bending members shall be laterally supporied according to the provisions of NDS Clause 4 4 1




Client:
Project:
Proj. #:
Date:
By:
FROELICH
ENGINEERSI
FOOTING DESIGN
Footing
Member(s)
F1 Supports: (2) FB1
F2 Supports: 2FB6
F3 Supports: 2FB1 &2FB3
F4 Supports: 2FB3 C
F5 Supports: 2FB4
FG Supports: 2FH1
F7 Supports: FB1, FB2 & Girder

Legend Homes

Load
1200
5000

6500

7300

2600
5600
6500

Use:
Use:

Use;

Use:

Use:
Use:

Use:

Footing
18"dia x 8"
2'-0"x 2' 0" x 10"
2'-8"x2'-6" x 10"
2'-6"x2'-6" x 10"
2-0"x 2' 0" x 10"
2'-6"x2'-6" x 10"

2"’6“)(2“6“ X 10u

9
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FOOTING SCHEDULE:

NO. SlZE REINFORCING
@ 24"DlA. x 8"

<2> 24"x 24" x 12" (2) *4s EA. WAT
@ 30"x 30" x 10" (2) *4s EA. WAY
<4> 36"x 36"x 10" (3)°4s EA. WAY
@ 42"x 42" x 12" (4) *4g EA. WAY

3l
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FROELICH

ENGINEERS!/

Lateral Design

SEISMIC:

Clicnt: Legend Flomes
Project: Sicrra B
Proj. #: 13-7T008
Datc: 1/8/2013
By: YSP
R=6.5 1=10

Site Classification = D
Design Category = D
Seismic Design Coefficient (C,) = 0.12

Woarking Stress Design: 0.7E

Cs=0.084
Seismic Dead Loads
L] diaph area Load WallL | Trib Wall | Wall Wt Exira DL | Total DL
(it (psf) () | height(t)]  (psh (Ibs) (Ibs)
Roof 1100 15 155 4.5 10 23475
Upper FIr 1250 12 165 5 10 23250
Seismic Base Shear
V = Cs(DL+DLy,)
V = 3925
Vertical Distribuition
Level Weight | Height | Wi*Ht | "y \ Vi = (WHH#)/Total)*V
Roof 23475 18 422550 0.669 3925 2625 =V
Floor 23250 9 209250 0.331 3925 1300 = Ve
Total = 631800
V= 2625 Ibs
Vg = 1300 lbs
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Client: Legend Homes
Project: Sierra B
Project #: 13-T008
Date: 1/8/2013

By: YSP
FROELICH
ENGINEERS!
Reliability / Redundancy Factor p (per ASCE7-05 12.3.4.2)

Seismic Base Shear (V) = 3925

Percent base shear taken by story:

Upper Story 2625 67%
Main Floor 3925 100%

Calculation of # of bays per story resisting more than 35% of the base shear:

Upper Story:

Story height (H) = 9
Critical wall length (L) = 10.5
# Bays = 2L/H* = | 233

“for light-framed construction

The Number of Bays > 2, Iherefore, Rho = 1.0

Per Table 12.3-3:

By observation, the removal of any single shear wall with a height-to-width ratio
greater than 1.0 does not result in a 33% reduction in story strength for any story
resisting more than 35% of the total base shear. The resulting system does not have

an extreme torsional irreguarity.

Therefore, p = 1.0




Client: Legend Homes
Project: Sierra B
Project #: 13-T008
Date: 1/8/2013

By: YSP
FROELICH
Front - Back Event

WIND FORCE CALCULATION - MWEFRS
ASCE 7-05 SECTION 6.5

METHOD 2 - ANALYTICAL PROCEDURE

Basic Wind Speeds Input
Fastest Mile V, = 80 mph
3 Second Gust V5, = 95 mph
Wind Directionality Factor Ky = 0.85
Wind Importance Factor I,, = 1.00
Wind Exposure Category = B

Building Parameters

Longitudinal Dimension of Bldg B = 34 ft
Transverse Dimension of Bldg L = 40 ft
Mean Roof Height h = 275 ft
Highest Roof Level h, = 215 fi
Approximate Fundamental Period T, = 0.24 sec
Output - Fundamental Frequency f =
Topographic Effects Input
Hill Height H =

Length of 1/2 hill height L, =
Dist. From Crest to Bldg. x =
Height Above Local Grade z =
Horizontal Attenuation Factor m =
Height Attenuation Factor g =

_—_—0 0 o O
== ciiss =

Shape Factor K1/(H/Lh) =

Output - Topographic Multipliers K; =
Kz =
K3 =

Topographic Factor K, =

4.2

1.00
1.00
1.00
1.00

Table 6-4 (page 80)
Table 6-1 (page 77)

Eq. 12.8-7 (page 129)

Hz > 1 Hz Therefore Rigid

Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
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Gust Effects

Integral Length Scale Factor 1 =

Integral f.ength Scale
nominal height of boundary z, =
3-s gust exponent o =
Turbulence Intensity Factor ¢ =
Power Law Exponent e =
Minimum Height z;, =
Integral Length Scale of Turbulence L, =

Qutput - Background Response Factor Q =
Intensity of Turbulence I, =

Input
320 fi

1200
7.00
0.30
0.33

30 ft

Gust Effect Factor G =

Pressure Coefficients

Input
Length to Width Ratio L/B =
Height to Length Ratio h/L =

Roof Pitch = 8 :12

310

0.90
0.30
0.87

1.18
0.69

Table 6-2

Table 6-2
Table 6-2
Table 6-2
Table 6-2
Table 6-2
fi

33.69

deg

Velocity Pressure Exposure Coefficients K;, (see below) Table 6-3 (page 79)

External Pressure Coefficients C, (see below) Figure 6-6 (page 49)

Direction
Windward
Leeward
Roof Windward
Roof Leeward

CP

0.8
0.5
0.30
-0.6

Height (ft) K, q, (psf) Velocity
15 0.57 11.3  Pressure
20 0.62 123 Outputg,
25 0.67 13.1
30 0.70 13.8
40 0.76 14.9
50 0.81 15.9
60 0.85 16.8
70 0.89 17.5
80 0.93 18.2
90 0.96 18.8
100 0.99 19.4
120 1.04 20.4

275 0.68 134 g




Design Wind Pressures  p (psf) - GCpi= (-) 10 psf min per 6.1.4.1

Internal Pressure Coeefficient GC; =  -0.18  Figure 6-5 (page 47) Wall Roof
Horizontal Effects Horiz.
Direction - Windward Leeward | Roof WW | Roof LW | WW+LW| RWW+RLW
Height 15 10.2 -3.4 13.7
ft 20 10.9 -3.4 14.3
25 11.5 -34 14.9
30 12.0 -34 15.4
40 12.8 -34 16.2
50 13.5 -34 16.9
60 14.1 -34 17.5
70 14.6 -34 18.0
80 15.1 -34 18.5
90 15.5 -3.4 18.9
100 15.9 -3.4 19.3
120 16.6 -34 20.0
27.5 11.7 -3.4 3.3 2.2 15.1 5.55
Design Load Case 1 Controls - By Inspection Figure 6-9 (page 52)
Design Wind Pressures p (psh) - GC;= (+) 10 psf min per 6.1.4.1
Internal Pressure Coefficient GC,; = 0.18 Figure 6-5 (page 47) Wall Roof
Horizontal Effects Horiz.
Direction - Windward Leeward | Roof WW | Roof LW | WW+LW| RWW+RLW
Height 15 54 82 13.7
ft 20 6.1 -8.2 14.3
25 6.6 -8.2 14.9
30 7.1 -8.2 154
40 8.0 -8.2 16.2
50 8.6 -8.2 169
60 9.2 -82 17.5
70 9.7 -8.2 18.0
80 10.2 -8.2 18.5
90 10.7 -8.2 18.9
100 11.1 -8.2 19.3
120 11.8 -8.2 20.0
27.5 6.9 -8.2 0.6 -49 15.1 5.55

Design Load Case [ Controls - By Inspection Figure 6-9 (page 52)




Client: Legend Homes
Projeet: Sierra B
Project #: 13-T008
Date: 1/8/2013
By: YSP

FROELICH

ENGINEERS!

Side - Side Event

WIND FORCE CALCULATION - MWEFRS

ASCE 7-05 SECTION 6.5
METHOD 2 - ANALYTICAL PROCEDURE
Basic Wind Speeds Input
Fastest Mile Vi, = 80 mph
3 Second Gust Vi = 94.5 mph
Wind Directionality Factor K = 0.85
Wind Importance Factor I, = 1.00
Wind Exposure Category = B

Building Parameters

Longitudinal Dimension of Bldg B = 40 fi
Transverse Dimension of Bldg L = 34 fr
Mean Roof Height h = 255 ft
Highest Roof Level h, = 275 ft
Approximate Fundamental Period T, = 0.24 sec
Output - Fundamental Frequency f=
Topographic Effects Input
Hill Height H= 0ft
Length of 1/2 hill height L, = 0 ft
Dist. From Crest to Bldg. x = 0fi
Height Above Local Grade z= 0ft
Horizontal Attenuation Factor m = 1
Height Attenuation Factor g = 1
Shape Factor K1/(H/Lh) = 1
Output - Topographic Multipliers K, =
K,=
K3 =

Topographic Factor K, =

4.2

1.00
1.00
1.00
1.00

Table 6-4 (page 80)
Table 6-1 (page 77)

Eq. 12.8-7 (page 129)

Hz > 1 Hz Therefore Rigid

Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4
Figure 6-4



Gust Lffects Input

Integral Length Scale Factor 1= 320 ft
Integral Length Scale
nominal height of boundary z, = 1200
3-5 gust exponent a = 7.00
Turbulence Intensity Factor ¢ = 0.30
Power Law Exponent e = 0.33
Minimum Height z;, = 30 ft
Integral Length Scale of Turbulence L, = 310
Output - Background Response Factor Q = 0.90
Intensity of Turbulence I, = 0.30
Gust Effect Factor G = 0.87
Pressure Coefficients Input
Length to Width Ratio L/B = 0.85
Height to Length Ratio h/L = 0.75
Roof Pitch = 5:12 =

Table 6-2

Table 6-2
Table 6-2
Table 6-2
Table 6-2
Table 6-2
ft

22.62

deg

Velocity Pressure Exposure Coefficients Ky, (see below) Table 6-3 (page 79)

External Pressure Coefficients C, (see below) Figure 6-6 (page 49)

Direction Cp Height (ft) Ky q, (psf) Velocity
Windward 0.8 15 0.57 11.2  Pressure
Leeward -0.5 20 0.62 121 OQutputq,
Roof Windward 0.10 25 0.66 12.8
Roof Leeward -0.6 30 0.70 13.6
40 0.76 14.8
50 0.81 15.8
60 0.85 16.6
70 0.89 17.3
80 0.93 18.0
90 0.96 18.6
100 0.99 19.2
120 1.04 20.2
h= 255 0.67 130 gy




L{O

Design Wind Pressures  p (psf) - GCy= (-) 10 psf min per 6.1.4.1
Internal Pressure Coefficient GC,;=  -0.18 Figure 6-5 (page 47) Wall Roof
Horizontal Effects Horiz.
Direction - Windward Leeward | Roof WW | Roof LW | WW+LW| RWW+RLW
Height 15 10.1 -3.3 13.4
ft 20 10.7 -3.3 14.0
25 11.2 -33 14.5
30 11.8 -3.3 15.1
40 12.6 -3.3 159
50 13.2 -3.3 16.5
60 13.8 -3.3 17.1
70 143 -3.3 17.6
80 14.8 -33 18.1
90 15.2 -3.3 18.5
100 15.6 -3.3 18.9
120 16.3 -3.3 19.6
25.5 11.3 -3.3 1.3 -1.5 4.6 3.85
Design Load Case 1 Controls - By Inspection Figure 6-9 (page 52)
Design Wind Pressures p (psf) - GC,;= (+) 10 psf min per 6.1.4.1
Internal Pressure Coefficient GC; = 0.18 Figure 6-5 (page 47) Wall Roof
Horizontal Effects Horiz.
Direction - Windward Leeward | Roof WW | Roof LW | WW+LW| RWW+RLW
Height 15 5.4 -8.0 13.4
fr 20 6.1 -8.0 14.0
25 6.5 -8.0 14.5
30 7.1 -8.0 15.1
40 7.9 -8.0 159
50 8.6 -8.0 16.5
60 9.2 -8.0 17.1
70 9.7 -8.0 17.6
80 10.1 -8.0 18.1
90 10.6 -8.0 18.5
100 11.0 -8.0 189
120 11.7 -8.0 19.6
25.5 6.7 -8.0 -0.5 -3.3 14.6 3.85

Design Load Case 1 Controls - By Inspection Figure 6-9 (page 52)
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Clicnt: Legend Homes
Project: Sicrra B

Proj. #: 13-T008

Date: January-13

By: YSP

Wall: Upper A2

Perforated Shear Wall Design

per 2009 IBC 2306.3 & AF&PA SDPWS Section 4.3.3.5

Seismic Control (Y/N)? n
If Seismic, Sds{ 0.731
lv= Shear force in Perforated Shear Wall (Ibs.) 1649 (ibs.)
L= Perforated Shear wall Length (feet) 14.00 (feet)
Ly= Width of perforated shear wall segment (feet) 5.00 (feet)
L= Width of perforated shear wall segment (feet) 5.00 (feet)
L= Width of perforated shear wall segment (feet) 0.00 (feet)
Ly= Width of perforated shear wall segment (feet) 0.00 (feet)
H= Shear wall height (feet) 8 (feet)
h= Opening height (feet) 2 (feet)
YLi= Sum of widths of perforated shear wall segments (feet)
Gy = Shear resistance adjustment factor from Table 4.3.3.5
T= Tension Chord uplift force (Ibs.)
v= Unit Shear Force (pif)
Unit Shear in Entire wall V/L = 118 pif Unit Shear OK
Perforated Shear Wall Height = 8 (feet) Perforated Shear Wall Height OK
% full Height Shth = SLiL= 0.71
Max opening Height= h/H = 0250
From AF&PA SDPWS Table 4.3.3.5 and Interpolating
Max Opening Height

% Full Ht. Shth 0.33____ 0.25 0.33

70 1 1.00 1 IC.=  1.00

71 1 1.00

80 1 1.00 1
Eqn. 234 Shear Wall Naifing
vipl)= VI(Co"zLy)= 165 6/12
Eqn. 23-3
T (lbs.y= VH{Co*3Ly): 1319l Before Resisting Moment

DL (psf) Trib (feet)

Roof 15 12
Wall 10 8
Fioor 12 0

Holdown Reguirement
=>T (lbs) 227 Not Reg'd
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Client: Legend homes
F E Project: Sicrma B
: gld H:H P'roj. #: 13-T0O08
ﬂ ‘F T Date: Janwary-13
b By: YSP
IEED Wall: Line C Muin Floor

Perforated Shear Wall Design

per 2009 IBC 2306.3 & AF&PA SDPWS Section 4.3.3.5

Seismic Control (Y/N)? y
If Seismic, Sds| 0.731

\/ = Shear force in Perforated Shear Wall (Ibs.) 3625 (Ibs.)
L= Perforated Shear wall Length (feet) 18.00 (feet)
Ly= Width of perforated shear wall segment (feet) 8.00 (feet)
L= Width of perforated shear wall segment (feet) 4.00 (feet)
L= Width of perforated shear wall segment (feet) 0.00 (feet)
Ly= Width of perforated shear wall segment (feet) 0.00 (feet)
H= Shear wall height (feet) 9 (feet)

= Opening height (feet) 2 (feet)
L= Sum of widths of perforated shear wall segments (feet)
Co= Shear resistance adjustment factor from Table 4.3.3.5

= Tension Chord uplift force (Ibs.)

= Unit Shear Force (plf)
Unit Shear in Entire wall V/L = 201 pif Unit Shear OK
Perforated Shear Wall Height = 9 (feet) Perforated Shear Wall Height OK
% full Height Shth = SLiL= 0.67
Max opening Height= h/H = 0222

From AF&PA SDPWS Table 4.3.3.5 and Interpolating
Max Opening Height

% Full Ht, Shth 0.33 ___ 0.22 0.33
60 1 1.00 1 [C.=  1.00 |
67 1000100 1.00
70 i 1.00 1
Eqn. 234 Shear Wall Nailing |
v(plf)= VACo*3L)= 302 4/12
Eqn. 23-3
T(bs)= VHI(Co'3L): 2719|| Before Resisting Moment
DL (psf) Trib (feet)
[Roof 15 6
Wall 10 18
Floor 12 9

Holdown Requirement
=>T (IbsY 1026 HTTI6

4%



Client: Legend homes
F E Project: Sierma B
) ‘ ! Proj. #: 13-T008
1 Date: January-13
NS
k By: YSpP
rel | '1 Wall: Line 1 Main Floor

Perforated Shear Wall Design

per 2008 IBC 2306.3 & AF&PA SDPWS Section 4.3.3.5

Seismic Control (Y/N)? n

If Seismic, Sds| 0.731

9

V= Shear force in Perforated Shear Wall (Ibs.) 2040 (Ibs.)
L= Perforated Shear wall Length (feet) 10.25 (feet)
Ly = Width of perforated shear wall segment (feet) 2.60 (feet)
L= Width of perforated shear wall segment (feet) 2.60 (feet)
Ly= Width of perforated shear wall segment (feet) 0.00 (feet)
Ly= Width of perforated shear wall segment (feet) 0.00 (feet)
H= Shear wall height (feet) 9 (feet)
h= Opening height (feet) 6 (feet)
sL= Sum of widths of perforated shear wall segments (feet)

Co= Shear resistance adjustment factor from Table 4.3.3.5

T= Tension Chord uplift force (Ibs.)

v = Unit Shear Farce (plf)

Unit Shear in Entire wail VIL = 199 plf Unit Shear OK

Perforated Shear Wall Height = 9 (feet) Perforated Shear Wall Height OK
% full Height Shth = YLk = 0.51

Max opening Height= h/H = 0667

From AF&PA SDPWS Table 4.3.3.5 and Interpolafing

Max Opening Height

% Full Ht. Shth 066 0.67 0.83
50 0.67 0.67 057
51 0673 ___067] 0.57
60 071 0.71 063

[Co

0.67 |

Eqn. 234 Shear Wall Nailing

vpl)= VICo*3L)= 586 3/12

Eqn. 23-3

T(bs.)= VH/(Co*zL): 5277|| Before Resisting Moment
DL (psf) Trib (feet)

Roof 15 6

Wall 10 18

Floor 12 9

Holdown Requirement

=>T (Ibs) 4115 HTT22




Clicnt: Legend homes
F E Project: Sierma B
Nelq Pruj. #: 13-T008
= -
e \ g‘ :::l.lc. January-13
y: YSp
1 '.1 Wall: Linc 3 Main Floor

Perforated Shear Wall Design

per 2009 IBC 2306.3 & AF&PA SDPWS Section 4.3.3.5

Seismic Control (Y/IN)? n
If Seismic, Sds| 0.731

= Shear force in Perforated Shear Wall (Ibs.) 2060 (lbs.)

= Perforated Shear wall Length (feet) 17.00 (feet}
Ly= Width of perforated shear wall segment (feet) 4.50 (feet)
L= Width of perforated shear wall segment (feet) 6.50 (feet)
Ly= Width of perforated shear wall segment (feet) 0.00 (feet)
Ly= Width of perforated shear wall segment {feet) 0.00 (feet)

= Shear wall height (feet) 9 (feet)

= QOpening height (feet) 5 (feet)
L= Sum of widths of perforated shear wail segments (feet)
Co= Shear resistance adjustment factor from Table 4.3.3.5

= Tension Chord uplift force (Ibs.)
V= Unit Shear Force (plf)
Unit Shear in Entire wall V/IL = 121 plf Unit Shear OK
Perforated Shear Wali Height = 9 (feet) Perforated Shear Wall Height OK
% full Height Shth = L= 0.65
Max opening Height= h/H = 0.556

From AF&PA SDPWS Table 4.3.3.5 and Interpolating
Max Opening Height

% Full Ht. Shth 0.5 0.56 0.66
60 0.83 0.79 0.71 IC.= 081 |
65 0 849 0.74
70 087 084 0.77

Eqn. 234 Shear Wall Nailing

v(plif= VHACo"ZL)= 231 6/12

Egn. 23-3

T(bs.)= VHA(Co™ZL): 2080|| Before Resisting Moment

DL (psf) Trib (feet)

Roof 15 6

Wall 10 18

Floor 12 3

Holdown Reguirement
=>T (Ibs) 519 Not Req'd
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/2" APA RATED SHEATHING | BIMPSON LTP4 | SIMPSONLTR4 | HAD SHTG ONTO | SEENOTES |
D | (2SIDESwedNAILS e | @ 10%.c. NTO | e9ew/ |, MoSL  Pio oo,
4'0.c EDGES 1 12%.c. FIELD | SOLID FRAMING| d cormion (WZDIA X0 AB 5 28 416
1/2* APA RATED SHEATHING | 8MPSON LTP4 | SiMPSoN LTP4 m;mg:;ﬁro Far iy
E (2) SIDES w/ 8 NAILS e © g"o.c. INTO o eocw ¥2"DIA. x I0"AB. 2|5 ‘s .1'5
3%0.c. EDGES 4 12'0.c. FIELD |SOLID FRAMING | acicortion | V27DIA X EPAB. | 15 ¢ 16

F ANCHOR BOLT SFACING 19 GREATER THAN SHEARWALL LENGTH, INSTALL (1) AB. WITHN [2*CF EA. END
BREARWALL FRAMING TO BE 16%0¢ U.N.O. OR DETAILED OTHERWISE.

BHEARWALLS TO BE BLOCKED AT ALL PANEL EDGES ILN.O. OR DETAILED OTHERWIBE.

ALL NAILS TO BE COMHMON NAILS LN O. Bd GALVANIZED BOX NAILS MAY BE BUBSTITUTED FOR 8d CCHTICNS.
LTP4 PLATES BHALL BE INSTALLED v/ (12) 8d COMMONS.

ONLY THE MUD 8ILL N CONTACT w/ CONCRETE BHALL BE P.T.

3"x 3"x V4" PLATE WASHERS ARE TO BE USED AT ALL SHEARWALL ANCHOR BOLTS.

ALL HOLDOWNS, 6TRAPS § CONNECTORS TO BE SIMPSON OR EcUAL.

BAPTAWNT

SHEARWALL BPECFIC NOTED

2. FRAMNG AT ADJONING PANEL EDGES BHALL BE 3°NOMINAL OR GREATER ¢ NAILS BHALL BE 8TAGGERED.
{DBL 2x ARE ACCEPTABLE)

1. FRAMING AT ADJONING PANEL. EDGEB, BOLE PLATE ¢ SILL PLATE SHALL BE 3°"NCHINAL OR GREATER 4 NAILB
BHALL BE STAGGERED. (DEL 2x ARE ACCEFTABLE)

It SIPSCH LTP4 CLIPS @ 80LE PLATE CONNECTION TO RIM JOIBT ARE NOT REQUIRED IF UPPER WALL BHEATHING
18 CONTINUOUS ¢ DIRECTLY EDGE NAILED TO RIM JOIST,

12. SIMPSON LTP4 CLIPS @ RIM JOIST CONNECTION TO DBL. TOP FLATE ARE NOT REQUIRED F LOWER WALL
SHEATHING 12 CONTINUCUS ¢ DIRECTLY EDGE NAILED TO RIH JOIST,

13 8MPSCN LTP4 CLIPS o Rit1 JOIST CONNECTION TO DBL. TOP PLATE S8HALL BE PLACED @ 12"oc F LOWER WALL
SHEATHING 18 CONTINUOUS ¢ DIRECTLY EDGE NAILED TO RIM JOIBT.

M. 4 1/2°x 4 V2°x V4" PLATE WASHERS ARE TO BE USED AT ALL ANCHOR BOLTS BHEARWALL TYFES D" { E"

B, AT GARAGE PIERS USE 3x MUDBILLS.

16, AT INTERIOR SHEARWALLS USE 3x 8OLE PLATES (DBL. Ix ARE ACCEPTABLE, STAGGER NAILING), g = amwar t. 2011 |

5l

T | FRAMING
HOLDOWN ATTACHMENT MEMBER COMMENTS
elZE TN
SIMP MST37 (11-16a NALS at BOTTOr 2 R EADER BeLow
CENTER STRAP ON FLOOR CAVITY. 2 sTups | PEAMAMEADER
(22) TOTAL NAILS. ]
UsP uTTIe | USP. 8TB24 INTO STEHWALL eI it i Lot
£ (18)-lac NAILS 10 DBL. STUDS. ax sips | ST ERART FOcE R B
USP, STB24 INTO STEMWALL (2) - |PROVIDE ™ DOWEL w/
USP HIT22 1 52)- loct SINKER NAILS 2x 8TUDs |STANDARD HOOK © EA.
HOLDOWN LOCATICN.

FOOTING SCHEDLULE:
No. 8= FEIFORCNG
® 24°DIA 1 8°
@ 24" 24°x " {2) %4 BA WAY
@ 3573070 I57 (2)8a BA WAY
@ 36"%36%x I5” {3)4s EA WAY
@ 42" % 42%% 7 (4848 BA WAYT

NOTED,

L MULTIPLE 6TUDS BHALL BE LAHNATED TOGETHER WiTH (2) ROWS 16cd NAILS at 13°0c FULL KEIGHT (TYPICAL)
2. AT STUDS BELOW MST OR MBTC BTRAPS, EDGE NAIL PLYWOOD 70 BTUDS,

3 ALL HOLDOWNS, BTRAPS { CONNECTORS TO BE 8MPSON OR EQUAL. INSTALL PER HMANUF. INSTRUCTIONS.

4. ADD |° OFFSET FOR DOOR LOCATIONS,
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ACI 318-05 Appendix D - Shear Failures (Page 1 of 3)
Anchor description: ASTM A36 Hex Head

1 Number of Anchors 5;=0 in. (see Fig.
0.625 Inch Diameter s;=0 RD.52.1)
8 Inch Embed
2500 psi Concrete Footing
Vpesign = 5 (kips) Allowable Design Shear
D.3 - General Requirements (ACI 318-05 Section D.3.3.3)
Are seismic loads induced into the anchor? N Sg= 1
D.4 - General Requirements for Anchor Strength (ACI 318-05 Section D.4.4)
Strength reduction factor ® for anchors using load combinations from AC! 318-05 section 9.2
Will anchor be governed by brittle steel failure? N Anchor ® = 065
Brittle failure: 0.60 (brittle defined by tensile test elongation less than 14%)
Ductile failure: 0.66
Is rebar present around anchor to resist blowout? N Reinforcing ® = 0.70
If rebar is present around anchor: 075
Otherwise, 070
Summary
mVn Wind QVn Seismic
Summary From Below oV, Sw=1.0 [ Sg=0.75
PV, = 5.11 511 511 kips
DVepg = 24.56 24.56 2456 {kips
DV, = 38.01 38.01 38.01 [kips
Minimum ®V, = 5.11 5.1 511 kips
Converting To Allowable Stress Design
Wind Seismic
Conversion Factor 1.0 14
vaﬂowabln = N/A NI/IA kipS
Vdosign < ®Vaiowable
5.000 < 5.11

Therefore, Anchor Design OK
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Shear Design Calculations

D.6.1 - Steel Strength for Anchor in Shear

d, (Anchor Diameter) = 0.625
n= 1
m= 11
A= 0.23
fu= 58.00

Will anchor be used
with a built-up grout

pad? N

Vs = 7.86
Anchor ¢ = 0.65
oV, = 5.11

inches

# of anchors

Number of Threads per inch

in2- (effective cross-sectional area of anchor)

ksi - (tensile strength of anchor material (not the yield strength) not
exceed 1 9f, or 125 ksi)

(ACI 318-02 D 6.1.3)
ksi - (Eqn. D-19)

V;a = 720‘614saﬁ1ta

kips

D.6.2 - Concrete Breakout Strength of Anchor in Shear

Ca = 15
Caz = 15
Aye = 1012.5
Aveo = 10125
lpEC. v 1
Weq = 0.9
Yoy = 14
fc= 2500
{e= 5
Vp = 27.85
Veb = 35.09
Vepg = 35.09
Reinforcing @ = 0.70
DV = 24.56

inches (see Fig. RD6.2.1)

inches (see Fig RD6.2.1)

in.? (see Figure RD.6.2 1)

in.2 (Eqn. D-23)

Eqn. D-26 (Anchors not Eccentrically Loaded, Wy v = 1.0)
Eqn. D-27 & D-28
Section D.6.2.7
psi /
inches A 15
kips - (Eqn. D-25) Ky =8 d_) \/—‘/_(c“‘)
kips - (Eqn. D-21)

kips - (Eqn. D-22) 14/
C

kips b cbg 14/
co

qul//a{VV/ V I/b‘
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D.6.3 - Concrete Pryout Strength of Anchor in Shear

Nep =

hef =

Kep =

Vep =
Reinforcing @ =
oV, =

2715
8.00
2.0

54 31
070
38.01

kips - (Egn. D-4)
inches

Section D 6.3.1
kips - (Eqn. D-28)

kips




