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Project: Ravensdale residence

Design Criteria: 2015 International Building Code
Assumed allowable soil pressure 2000 psf
Live Loads: Roof 38 psf (Snow load, drift to 60 psf)
Floor 40 psf
Dead Loads: Roof. Roofing 3.0
5/8" plywood sheathing 1.8
Prefab trusses @ 24" oc 3.0
Mech/Elect/Misc 0.5
5/8" gypboard 2.8
11.1 psf Use 15 psf
First Floor:  Finish flooring 4.0
3/4" plywood sheathing (or 1-1/8") 3.3
11.875" TJI 360 @ 16"oc 2.3
Mech/Elect/Misc 0.5
10.1 psf Use 12 psf
Interior walls: 2x4 studs @ 16"0c¢ 1.0
5/8" gypboard ea side 56
15/32" Plywood 1.5
8.1 psf Use 10 psf
Exterior walls: 2x6 studs @ 16"oc¢ 1.6
5/8" gypboard 2.8
15/32" plywood 1.5
Exterior siding 3.0

8.9 psf Use 10 psf
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Evergreen Dasign Company Project Titte: Ravensdale
Engineer:
Project ID:
Project Descr:

e aFile

S CALORICA=1\EnercaiciRavensdale 608,
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€, INC 16832018 Bl 10,
ERGREEN DESIGN CO

LG
Description :

Flat Roof Snow Loads o o o )
Description: -~ - - T SR I S . _ per ASCE 7-10, Chapter 7

Ground Snow Load, per Fig 7-1 45.00 psf Roof Slope, Sec .7.34 0.00

Terrain Category B (see ASCE 7-10 Section 26.7) Roof Configuration Monoslope

Exposure of Roof Sheltered

Ce : Exposure Factor, Tahle 7-2 1.20

Ct: Thermal Factor 1.0 : All not otherwise defined pm, Minimum required 20.00 psf

Risk Category, per Table 1.5-1 il pf, Calculated Snow Load per Equation 7-1 37.80 psf

Importance Factor, Is, Table 1.5-2 1.00 pf, Design Snow Load Max(pm min, pf calc) 37.80 psf
Snow Drifts'on Roof Projections -~ ' R S M
Description : Longitudinal =~ '

per ASCE 7-10, Chapt

Balanced Snow Load 38.00 psf hd : windward 2.63f
Ground Snow Load 45.00 psf hd : Design 1.091
lu-upwind 78.00 pd : Max Drift Only 21.55 psf
Height of Projection 3.00ft pd + Balanced 59.55 psf
Snow Density 19.85 pct W : Drift Width 8.691t
hb : Balanced 1.91 ft
he : Ht. of Projection - hb 1.00ft
he / hb 0.57

- Description-: Tratisverse -~ 7 o e Cor SR per ASCE 7-10, Chapt
Balanced Snow Load 38.00 pst hd ; windward 1.661t
Ground Snow Load 45.00 psf hd : Design 1.091t
lu-upwind 32001 pd : Max Drift Only 21.55 psf
Height of Projection 3.00% pd + Balanced 59.55 psf
Snow Density 19.85 pcf W Drift Width 8.601t
hb ; Balanced 1911t
hc ; Ht. of Projection - hb 1.090

he /hb 0.57



USGS Design Maps Summary Report

User—Specified Input

Report Title Ravensdale
Mon October 8, 2018 18:27:32 UTC

Building Code Reference Document ASCE 7-10 Standard
{which utilizes USGS hazard data available in 2008)

Site Coordinates 47.3642°N, 121.9831°W
Site Soil Classification Site Class D - "Stiff Soil”

Risk Category I/1I/III

[etit i T

USGS-Provided Output

Lot L

Ss
S,

1.193 a Sus
0.448 g S

1.220 g Sos
0.695 g Sos

0.814 g
0.463 g

For information on how the S5 and 51 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the "2009 NEHRP” building code reference document.
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Evergreen Design Company DESIGNED JOB NO.
PROJECT Ravensdale CHECKED SHT OF
SUBJECT DATE
Building Information
No. of stories 2
Building height for lateral calculations (ft) 21.77
Building weight (Ibs) 121159
Redundancy Factor:
N-3: 13
E-W: 1.3
Floor information
Floor_{D 1st
Floor net area {sf} 2382
Floor opening area (sf} 114
Average height (ft) 9.00
Diaphragms
Floor diaphragms for  1st
Diaphragm | .o (& Effective seismic weight (psf) L
— ype | Remarks
name DL Walls Snow  |Storage [Partitions  |Total
B 2382 12.00 10.00 0.00 0.00 0.00 22.00 Floor
Floor_ID 2nd
Floor net area (sf) 2491
Floor opening area (sf) 0
Average height (ft) 9.00
Diaphragms
Floor diaphragms for  2nd
Diaphragm Area (sf) Effective seismic weight (psh
— Type | Remarks
name DL Walls Snow Storage IPartitions | Total
D1 2491 15.00 5.00 7.60 0.00 0.00 27.60 Roof |lgnore opening in weight calculations

www.structuralsoft.com




Evergreen Design Company DESIGNED JOB NO.

PROJECT Ravensdale CHECKED SHT OF

SUBJECT DATE

Seismic Loads

: o1 lo
Design code 2009 IBC (ASCE 7-05)
Lateral force calculation method Equivalent Lateral Force Procedure
Seismic data:
Building occupancy category |l. Standard Table 1-1
Importance factor | 1.00 Table 11.5-1
Soil site class D. Stiff soil prefile Table 20-3-1
Response Spectral Acc. (0.2 sec) (Sg) 1.20 Fig 22-1 through 22-14
Design Response Spectral Acc. (0.2 sec) (S5) 1.20 , Fig 22-1 through 22-14
Response Spectral Ace. (1.0 sec) (8,) 0.45 Fig 22-1 through 22-14
T, (sec) 6.00 Fig 22-15 through 22-20
Fa 1.02 Table 11.4-1
Fv 1.55 Table 11.4-2
Max. Considered earthquake acc. S, 1.22 (11.4-1)
Max. Considered earthquake ace. Sy, 0.70 (11.4-2)
Design spectral acc. at short period S 0.82 (11.4-3)
Design spectral acc. at 1 s period Spy  0.46 {(11.4-4)
Seismic design category based on short period D Table 11.6-1
Seismic design category based on 1 S period D Table 11.6-2
Is S, >0.75  False Sec 11.6
Project seismic design category D
Seismic force resisting system  13. Light-framed walls sheathed with Table 12.2-1

wood structural panels rated for shear
resistance or steel sheels

Response modification coefficient R 6.50 Tabie 12.2-1
System overstrength coefficient Qo 3.00

Subtract 0.50 of Resistance Factor for flexible
. True
diaphragms

Approximate fundamental period parameters Ct = 0.02 x= 075 Table 12.8-2
Building height {ft} 21.77
Building period T=T, (sec) 0.20 (12.8-7)
Regular structure and 5 stories or less? True
Maximum 8., =1.50 Faise Sec 12.8.1.3

Base Shear Adjustment Factor 1
Minimum Cs  0.01 12.8.5

Seisrnic response coefficientC;  0.13 (12.8-2)
Adjusted C, 0.13
Seismic load: V=CsW= 013 W
For allowable stress design 07E=07* 013 =0.0879 w

www.structuralsoft.com



Evergreen Design Company DESIGNED JOB NO.
PROJECT Ravensdale CHECKED SHT OF
SUBJECT DATE
Total effective weight (Ibs) = 121159
Total seismic force (ASD) (Ibs) = 10647
Vertical seismic load distribution:
Fx = CwvxV
woh®
Cop = momimmndin (12.8-11)
3wkt
i=I
T = 020
K = 1.00 Sec 1283
Floor Wi {Ibs) hx (ft) Wx * hx Ib.ft Wi * hx Fx (Ibs)
sum(Wi*Hi}
1st 52396 10.05 526689 0.2603 2771
2nd 68763 21.77 1497031 0.7397 7876
Sum{Ww)= 121159 Sum{Wrh)= 2023719
Diaphragm design force:
. "
>
= =X 12.10.1
FP-\' o wi”’
> w
f=x
Mintmum valus = 0.2 8_Wpx Sec 12.10.1
Needn't to exceed = 0.4 8__Wpi
Diaphragm seismic forces:
Floor Sum(Fi} (Ibs} Sum(Wi) (lbs) | Wpx (Ibs) Sum(Fi) Wox Min. Value |Max. Value | Fpx (Ibs)
Sum{Wi)
1st 10647 121159 52306 4604 8551 17102 8551
2nd 7876 68763 687563 7876 11222 22444 11222
Seismic force verification:
Direction Base Seismic Forces (ibs) Sum Wall %
Masses Forces Point Total Eg;c):es Difference
Sum of Sum point |Total mass {Seismic | Seismic Seismic  |Base
diaphragm mass factor force from Shear
masses mass
N-S 121159 0 121159 0.0879 10647 0 10647 10647 0.001
E-W 121159 0 121159 0.0879 10847 0 10647 106847 0.002

www structuralsoft.com




Evergreen Design Company DESIGNED
PROJECT Ravensdale CHECKED
SUBJECT DATE

JOB NO.

SHT

OF

Design-Code:
Wind Standard:
Wind Data a
Exposure
Enclosure
Category
Wind Speed

Mean Roof Height
Importance Factor w

Hill Shape:

Velocity Coefficient g,
Velocity Coefficient g,
Directionality Factor K
Gust Effect Factor G
Pressures for MWFRS p

Kn

North/South Cp :
Windward Wall Cp
Leeward Wall Cp

(L/B)

EastiWest G, :
Windward Wall G,
Leeward Wall G,
(L/B)

Wind Loads

2018

International Building Code 2809
ASCE7-05 (Method 2 - All Heights)

c
Enclosed Building
I

psmpt> 1o mph (06 BS

23771t
1
No Topographic Obstructions

0.00256 K , Ky Kg V2 1,
0.00256 K Ky Kg V- 1
0.85

0.85

gGC ,

0.94

0.80
-0.50
0.41

0.80
-0.28
2.44

www, structuralsoft.com

=)

(6-15)
(6-15)
Table 6-4
6.5.8.1
6-17)




Evergreen Design Company

DESIGNED

PROJECT Ravensdale .

CHECKED

SUBJECT

DATE

JOB NO.

SHT

OF

Wind Load Distribution (North/South)

Elev. Z (ft) K P K 7t q, (psf) p (Wall-Windward) (psf)
0-15 0.85 1.00 13.35 9.08
20.00 0.80 1.00 14.18 9.64
2377 0.94 1.00 14.70 10.00
p (Wall-Leeward) {psf) -6.25
p {Roof Windward) (psf) 22.06
p (Roof Leeward) (psf) -14.70
Wind Load Distribution (East/West)
Elev. Z (ft) K, K d, (psf) p (Wall-Windward) (psf)
0-15 0.85 1.00 13.35 9.08
20.00 0.90 1.00 14.18 9.64
2377 0.94 1.00 14.70 10.00

p (Wall-Leeward) (psf) -3.48
p (Roof Windward) (psf) 22.06

p {Roof Leeward) (psf) -14.70

www.structuralsoft.com




Evergreen Design Company DESIGNED JOB NO.
PROJECT Ravensdale CHECKED SHT OF
SUBJECT DATE
Shear line reactions and shear wall forces
Floor ID: st
Shear |Reaction (lbs) Shear wall | Shear wall forces (Ibs) R* Wall type
lineID |geismic |wWind ID Seismic Wind
1 1387 6518 1-1 561 2634 6.50 Solid wall
1-2 827 3884 6.50 Solid wal!
2 1384 6518 2-1 1384 8518 6.50 Solid wall
1335 2191 a-1 118 194 6.50 Solid wall
a-2 1217 1997 6.50 Solid wall
b 1436 2191 b-1 1436 2191 6.50 Solid wall
Flocr ID: 2nd
Shear |Reaction (tbs) Shear wall Shear wall forces (lbs} R* Wall type
line ID (gaismic  |Wind ID Seismic Wind
1 3940 6430 1-1 1259 2055 6.50 Segmented
1-2 1422 2321 6.50 Segmented
1-3 1259 2055 6.50 Segmented
2 3936 6430 2-1 3936 8430 6.50 Segmented
a 3933 23861 a-1 3933 2361 6.50 Segmented
b 3943 2361 b-1 1686 1010 6.50 Segmented
b-2 2257 1351 6.50 Segmented

www structuralsoft.com
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Evergreen Design Company DESIGNED JOB NO.
PROJECT Ravensdale CHECKED SHT OF
SUBJECT DATE
HOLD-DOWN SCHEDULE
Mark Fastener Minimum Wood Anchor Bolt Capacity | Remarks
Member (Ibs)
HDU4-SDS2.5 10-SDS 1/4" X 25" |{2)2x4 5/8" 3285
HDQ8-SDS3 4x 20-SDS 1/4" X 3.5" |4x4 7/8" 5495

www.structuralsoft.com




Evergreen Design Company DESIGNED JOB NO.

PROJECT Ravensdale CHECKED SHT OF

SUBJECT DATE

* Uplift Calculations
Load Cases:
0.6D+W
(06-0.145 pg)D+0.7pQ ¢
2nd Walls
Post ID Shear Wall renctone &9 Wa‘ll Net Uplift Hold Down
DL w 0.7E Height (ft) (los)
upz2 b-1 339 -1479 -3211 11.72 -3046 HDQ8-SDS3 4x
1-3 202 -5351 -4262 11.72 -5229

UP1 1-3 202 ~5351 -4262 11.72 -5229 HDQ8-SDS3 4x
UpP4 1-2 229 -5351 -4262 11.72 -5213 HDQB8-SDS3 4x
UP3 1-2 229 -5351 -4262 11.72 -5213 HDQ8-SDS3 4x
UP6 1-1 202 -5351 -4262 11.72 -5229 HDQ8-SDS3 4x
UF5 1-1 202 -5351 -4262 11.72 -5229 HDQB-SDS3 4x
UF7 b-1 338 -1479 -3211 11.72 -3046 HDU4-3D52.5
UPg b-2 482 -1479 -3211 11.72 -2977 HDU4-SDS2.5
urPa b-2 482 -1479 =321 11.72 -2877 HDU4-SDS2.5
uP1 a-1 540 -2308 -4993 11.72 -4731 HDQ8-SDS3 4x
upP10 a-1 540 -2306 -4993 11.72 -4731 HDQ8-SDS3 4x
upP13 2-1 647 5242 -4171 11.72 -4854 HDQ8-SDS3 4x
upP12 2-1 647 -5242 -4171 11.72 -4854 HDQ8-SDS3 4x

- NR indicates that no hold-down is required because there is no net uplift.

- No Selection indicates that uplift value is larger than available hold-down capacities defined in database.

- PP indicates hold-down attached to a pre-manufactured shear wall panel.

www.structuralsoft.com
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Project: Ravensdale

Location: Roof - south header 4' - multi-span (10-21-19)
Multi-Loaded Multi-Span Beam

2015 International Building Code(2015 NDS)]
55INx75INx120FT(4+4+4)

#2 - Hem-Fir - Dry Use

Section Adequate By: 35.0%

Controlling Factor: Moment

Lori D. Brown, P.E., S.E.
Evergreen Design Company plic

page

StruCale Version 10.0.1.6

e

10/18/2019 11:22:28 AM

DEFLECTIONS Leit Center Right
Live Load 0.02 INL/2785 0.01 INL/4081 0.02 INL/2785
Dead Load 0.00 in 0.00 in 0.00 in
Total Load 0.02 INL2177 0.01 INL/390 0.02 INL2177
Live Load Deflection Criteria; L/240  Total Load Deflection Criteria: L/180
REACTIONS A B c ]
Live Load 1505 b 4013 b 4013 Ib 1505 b
Dead Load 540 Ib 1486 b 1486 Ib 540 Ib
Total Load 2045 b 5499 |b 5499 b 2045 b
Bearing Length 092 in 247 in 247 in 092 in
BEAM DATA Left Center Right
Span Length 4 ft 4 & 4 ft
Unbraced Length-Top oft O f O ft
Unbraced Length-Bottom 4 ft 4 f 4 ft
Live Load Duration Factor 1.15
Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb= 575 psi Fb'= 660 psi
Cd=1.15 Ci=1.00 CF=1.00
Shear Stress: Fv= 140 psi  Fv'= 161 psi
Cd=1.15
Modulus of Elasticity: E= 1100 ksi E'= 1100 ksi
Comp. -+ to Grain: Fe--d-= 405 psi Fc-1'= 405 psi
Controlling Moment: -2101 ft-lb

COver right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s} 2, 3
Controliing Shear: 2873 1b

At left support of span 3 (Right Span)

Created by combining all dead loads and live loads on span(s) 2, 3

Comparisons with required sections: Reqa'd .Provided
Section Medulus: 38.19in3 51.56 in3
Area (Shear): 26.76 in2 41.25 in2
Moment of Inertia (deflection): 16.66 ind4 193.36 in4
Moment: -2101 ft-lb 2836 ft-lb
Shear: 2873 b 4428 b

LOADING DIAGRAM

UNIFORM LOADS Left
Uniform Live Load 836 pif
Uniform Dead Load 330 plf
Beam Self Weight 8 plf
Total Uniform Load 1174 plf

Center Right
836 plif 836 plif
330 plif 330 pif

8 plif 8 plf
1174 plf 1174 pif




Project: Ravensdale

Location; Roof - south header 4' - single span {10-21-19}
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS3)]
5EINX7S5INx40FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 21.0%

Controlling Factor: Moment

Lori D. Brown, P.E., S.E.
Evergreen Design Company plic

page

StruCalc Version 10.0.1.6

e

10/18/2019 11.22:28 AM

DEFLECTIONS Center

Live Load 0.02 INL/2121
Dead Load 0.01 im

Total Load 0.03 INLM510
Live Load Deflection Criteria; L/240  Total Load Deflection Criteria: L/180
REACTIONS A B
Live Load 1672 Ib 1672 b
Dead Load 675 b 675 b
Total Load 2347 b 2347 b
Bearing Length  1.05 in  1.05 in
BEAM DATA Center
Span Length 4 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottoen 4 ft

LOADING DIAGRAM

41t

Live Load Duration Factor 1.15
Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb= 575 psi Fb'= 661 psi
Cd=1.15 CF=1.00
Shear Stress: Fv = 140 psi Fv' = 161 psi
Cd=1.15
Modulus of Elasticity: E= 1100 ksi E'= 1100 ksi
Comp. L to Grain: Fc-1= 405 psi Fc-Ll'= 405 psi
Controlling Moment: 2347 ft-lb

2.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: 2347 b

At left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reqg'd Provided
Section Modulus: 426 in3 51.56 in3
Area {Shear): 21.87 in2 41.25 in2
Maoment of Inertia (defiection): 23.04 ind  193.36 ind
Moment: 2347 ft-Ib 2841 fi-lb
Shear: 2347 b 4428 b

UNIFORM LOADS
Uniform Live Load
Uniform Dead Load
Beam Self Weight
Total Uniform Load

Center
836 plf
330 pif

8 pif
1174 pif




Project: Ravensdale

Location: Roof - east and west headers (10-21-19)
Multi-Loaded Multi-Span Beam

[2015 International Building Code{2015 NDS)]
(2Y15INx55INx65FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 105.9%

Controlling Factor: Moment

Lori D. Brown, P.E., S.E.
Evergreen Design Company pllc

StruCale Version 10.0.1.6

10/18/2018 11:22:28 AM

page

e

LOADING DIAGRAM

DEFLECTIONS Center

Live Load 0.04 INLAM750
Dead Load 0.05 in

Total Load 010 INL/820
Live L.oad Deflection Criteria: L/360 Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 195 b 195 b
Dead Load 221 b 221 b
Total Load 416 b 416 b
Bearing Length 0.34 in 034 in
BEAM DATA Center
Span Length 65 f

Unbraced Length-Top 0o ft
Unbraced Length-Bottom 6.5 ft
Live Load Duration Factor 1.00
MNotch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb = 850 psi Fb'= 1105 psi
Cd=1.00 CF=1.30
Shear Stress: Fv= 150 psi Fv'= 150 psi
Cd=1.00
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comp. L to Grain: Fc-1l= 405 psi Fc-L1'= 405 psi
Controlling Moment: 676 ft-Ib

3.25 Fit from left support of span 2 {Center Span}
Created by combining all dead loads and live loads on span(s) 2

Controlling Shear:

-416 Ib

6.0 Ft from left support of span 2 (Center Span}
Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Rea'd
7.35in3
4,16 in2

12.17 in4
676 ft-lb
416 Ib

Section Modulus:
Area (Shear):

Moment of Inertia (deflection):

Moment:
Shear:

Provided
15.13 in3
16.5 in2
41.59 in4
1383 ft-b
1650 |b

LUNIFORM LOADS
Uniform Live Load
Uniform Dead Load
Beam Self Weight
Total Uniform Load

Center
60 plf
15 plf

3 pif
78 pif

TRAPEZOIDAL LOADS - CENTER SPAN

Load Number One
Left Live Load 0 plf
Left Dead Load 50 plf
Right Live Load 0 pif
Right Dead Load 50 pif
Load Start 0ft
Load End 6.5 ft
Load Length 6.5 ft




“@FORTE

¥ MEMBER REPORT

Level, Floor: Joist

1 piece(s) 11 7/8" TII® 360 @ 16" OC

Cverall Length: 32'

Member Reaction (fbs)

1367 @ 146"

Passed (46%)

i.0 D+ 1.0 L (All Spans}

PASSED

System : Floor
Member Type : Joist

Shear {Ibs)

677 @ 14" 8 3/4"

Passed (36%)

1.0 D + 1.0 L (Al Spans)

Building Use : Residential

Moment. (Ft-lbs)

-2182 @ i4' "

Passed (35%)

1.0 D + 1,0 L (Al Spans)

Building Code : IBC 2015

Live Load Defl. {in) 0.175 @ 23' 7 1/16" 0.428 Passed (L/999+) ;| -- [ 1.0 D+ 1.0 L {Alt Spans) Design Methadalogy : ASD
Total Load Defl. {in) 0.216 @ 23' 8 1/4" 0.856 Passed (L/949} -- | 1.0 D + 1.0 L {Alt Spans)
TJ-Pro™ Rating 52 50 Passed we | an

+ Deflection criteria: LL {L/480) and TL (L/240).

* Top Edge Bracing (Lu}: Top compression edge must be braced at 7' 1™ o/c unless detailed otherwise.

+ Bottorn Edge Bracing (Lu): Bottom compression edge must be Braced at &' 5" o/c unless detziled otherwise.

* A structural analysis of the deck has not heen parformed.

» Deflection analysis is based on composite action with a single layer of 23/32" Weyerhaeuser Edge™ Panel (24" Span Rating) that is glued and nalled down,
* Additfonaf considerations for the TJ-Pro™ Rating include: 1/2" Gypsum ceiling.

1 - Hanger on 11 7/8" SPF beam 3.50° Hanger! 1.75"f-2 83 351/-60 4344-60 See note 1
2 ~ Stud wall - SPF 5.50" 5.50" 3.507 316 1052 1368 None
3 - Plate on concrete - SPF 5.50" 4.25" 175" 114 414/-30 528/-30 1 3/4" Rim Board

+ Rim Board is assumed to carmy all loads applied directly above it, bypassing the member being designed.

= At hanger supports, the Total Bearing dimension is equal to the width of the material that is suppariing the hanger
s 1 See Cannector grid below for additional information and/or requirements.

» 2 Required Bearing Length / Required Bearing Length with Web Stiffeners

Connector nat found

Residential - Living

0 to 32' 16" Areas

1 - Uniform (PSF) 12.0 40.0

Floor: Joist

@ SUSTANABLE FORESTRY IMITIATIVE

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values.
Weyerhaeuser expressly disclaims any other warranties related to the software, Use of this software is not intended ta circumvent the need for a design
professional as determined by the authority having jurisdiction. The dasigner of recard, builder or framer is responsible to assure that this calculation is
compatible with the overalf project. Accessories (Rim Board, Blocking Panels and Squash Blacks) are not designed by this software, Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products have been evaluated by ICC ES
under technical reports ESR-1153 and ESR-1387 and/or tested in accordance with applicable ASTM standards. For current code evaluation reparts, Weyerhaeuser
product literature and installation details refer to www.weyerhaauser.com/woodproducts/document-library.

The product application, input design loads, gimensicns and support information have been pravided by Farte Software Operator

Farta Software Operator Job Notes 10/8/20718 11:50:00 AM
o Forte vB.4, Design Engine: V7.1.1.3

Lz Browr

Euergraen Design Sompany fil Ravensdale 4te

(360} B67.8480

orinrownggatt net

PageZof 2




Project: Ravensdale

l.ocation; First - wesf header (10-21-19)
Multi-Loaded Multi-Span Beam

[2015 International Buikding Code(2015 NDS)]
35INx11875INx6.0FT

2.0E Parallam - iLevel Trus Joist

Section Adequate By: 823.6%

Controlling Factor: Shear

page
Lori D. Brown, P.E., S.E.

Evergreen Design Company pllc

StruCalc Vefsion 10016 10/18/2019 11:22:28 AM of

DEFLECTIONS Center

Live Load 0.00 [N L/MaX

Dead Load 0.01 in

Total Load 0.01 INL/8319

Live Load Deflection Criteria: L/360  Total Load Defiection Criteria: 1L/240

REACTIONS A B

Live Load 300 b 300 Ib
Dead Load 570 b 570 Ib
Total Load 870 b 870 lb
Bearing Length 0.33 in 0.33 in
BEAM DATA Center
Span Length 6 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 6 ft
Live Load Duration Factor  1.00
Notch Depth 0.00

LOADING DIAGRAM

MATERIAL PROPERTIES
2.0E Parallam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb= 2900 psi  Fb'= 2903 psi
Cd=1.00 CF=1.00
Shear Stress: Fv= 290 psi Fv'= 290 psi
Cd=1.00
Modulus of Elasticity: - E= 2000 ksi E'= 2000 ksi

Comp. 1 to Grain: Fc--= 750 psi Fc-L'= 750 psi
Controliing Moment: 1305 ft-lb

3.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: 870 b

At left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reqg'd Provided
Section Modulus: 5.39 in3 82.26 in3
Area (Shear); 4.5 in2 41.56 in2
Moment of Inertia (deffection): 14009 ind  488.41 in4
Moment: 1305 f-lb 19902 f-Ib
Shear: 870 b 8035 Ik

UNIFORM LOADS Center
Uniform Live Load 40 pif
Uniform Dead Load 12 pif
Beam Self Weight 13 plf
Total Uniform Load 65 plif

TRAPEZOIDAL LOADS - CENTER SPAN

Load Number Qre Two
Left Live Load 0 pif 80 plf
Left Dead Load 150 plif 15 plf
Right Live Load 0 pif 60 plf
Right Dead Load 150 pif 15 plf
Load Start 0 ft 0 ft
l.oad End 6 ft 6 ft
Load Length 6 ft 6ft




Project: Ravensdale

Location: First - north beam at garage opening in north elevation (10-21-19)
Multi-Loaded Multi-Span Beam

{2015 International Building Code(2015 NDS)]

E5INx27.0INx220FT

24F-V4 - \isually Graded Western Species - Dry Use

Section Adequate By: 51.4%

Controlling Factor: Moment

Lori D. Brown, P.E.,

Evergreen Design Company pllc

SE.

page

StruCale Version 10.0.

16

v

10/18/2019 11:22:28 AM £

DEFLECTIONS Center

Live [.oad 0.28 INL/940

Dead Load 0.15 in

Total Load 043 INL/®&12

Live Load Deflection Criteria: L/360 Teotal Load Deflection Criteria; L/240

REACTIONS A B
Live Load 9515 b 9515 b
Dead Load 5117 b 5117 b
Total Load 14832 b 14632 |b
Bearing Length 409 in 408 in
BEAM DATA Center
Span Length 22 ft
Unbraced Length-Top 0 ft

Unbraced Length-Bottom 22 ft
Live Load Duration Factor  1.00

Camber Adj. Factor 1
Camber Reguired 0.15
MNotch Depth 0.00

LOADING DIAGRAM

221t

MATERIAL PROPERTIES
24F-VA - Visually Graded Western Species

Base Values Adjusted
Bending Stress: Fb= 2400 psi  Controlled by:
Fb_cmpr= 1850 psi Fb'= 2187 psi
Cd=1.00 Cv=0.91
Shear Stress: Fv = 265 psi  Fv' = 285 psi
Cd=1.00
Modulus of Elasticity: E= 1800 ksi E'= 1800 ksi
Comp. +-to Grain: Fo-L= 650 psi Fc-t'= 650 psi
Controlling Moment: 80477 ft-lb

11.0 Ft from left support of span 2 {Center Span)

Created by combining all dead loads and live loads on span{s) 2
Controlling Shear: 14632 b

At left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reg'd Provided

Section Modulus: 441,51 in3 668.25 in3
Area (Shear): 82.82 in2 148.5 in2
Moment of Inertia (deflection): 354041 ind  9021.38 ind4
Moment: 80477 fi-lb 121805 fi-b

Shear: 14632 |b 26235 Ib

UNIFORM LOADS
Uniform Live Load
Uniferm Dead Load
Beam Self Weight
Total Uniform Load

Center

160 plIf
48 pIf
32 pif
240 pif

TRAPEZOIDAL LOADS - CENTER SPAN

Load Number
|.eft Live Load
Left Dead Load
Right Live Load
Right Dead Load
Load Start

Load End

Load Length

One
0 pif
145 pIf
0 pif
145 plf
0ft
22 ft
22 ft

Two
705 pif
240 pif
705 plf
240 pif

oft

22 ft

22




Project: Ravensdale

Location: First - OH door header

Multi-Loaded Multi-Span Beam

[2015 Internaticnal Building Code(2015 NDS)]
55INx15.0INx185FT

24F-V4 - Visually Graded Western Species - Dry Use
Section Adequate By: 91.6%

Controlling Factor: Deflection

LoriD. Brown, P.E., S.E.
Evergreen Design Company plc
1044 Wyndham Way

Camano Island, WA 98282

StruCalc Version 10.0.1.6

10/23/2018 11:19:25 AM

DEFLECTIONS Center
Live Load 0.32 INL/690

Dead Load 0.11 in
Total Load 0.44 INL/510
Live Load Deflection Criteria: L/360 Total Load Deflection Criteria: L/240

REACTIONS A B
3145 |b 3145 b

Live Load

Dead Load 1108 b 1109 Ib
Total Load 4254 |b 4254 b
Bearing Length  1.19 in 1,18 in
BEAM DATA Center
Span Length 185 #
Unbraced Length-Top 0 #
Unbraced Length-Boftom 185 ft

Live Load Duration Factor 1.00

LOADING DIAGRAM

Camber Adj. Factor 1.5

Camber Required 0.17

Notch Depth 0.00

MATERIAL PROPERTIES

24F-V4 - Visually Graded Western Species

Base Values Adjusted

Bending Stress: Fb= 2400 psi  Controifed by:
Fb_cmpr= 1850 psi Fb'= 2360 psi
Cd=1.00 Cv=0.98

Shear Stress: Fv= 265 psi Fv'= 265 psi
Cd=1.00

Modulus of Elasticity: E= 1800 ksi E'= 1800 ksi

Comp. L to Grain: Fe-1= 650 psi Fc--L'= B50 psi

Controlling Moment: 19674 ft-Ib

9.25 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: 4254 Ib

At left support of span 2 {Center Span}

Created by combining afl dead loads and live loads on span(s) 2

Comparisons with required sections: Req'd Provided
Section Modulus: 100.03 in3 206.25 in3
Area (Shear): 24.08 in2 82.5 in2
Moment of Inertia (deflection): 807.15 in4 1546.88 ind4
Moment: 19674 ft-lb 40567 ft-lb
Shear: 4254 Ib 14575 b

UNIFORM EOADS Center
Uniform Live Load 340 plf
Unifoerm Dead Load 102 plif
Beam Self Weight 18 plf
Total Uniform Load 460 plf




Project: Ravensdaie

Location: First - interior beam over garage - steel
Muiti-Loaded Multi-Span Beam

[2015 International Building Code(AISC 14th Ed ASD)]
A992-50 W1T4x53 x 275 FT

Section Adequate By: 132.9%

Controlling Factor: Defiection

page
Lori D. Brown, P.E., S.E.
Evergreen Design Company plic
1044 Wyndham Way

Camano Island, WA 98282

StruCalc Version 10.0.1.6 10/23/2018 11:18:25 AM

DEFLECTIONS Center

Live Load 032 INL/838
Dead Load 0.16 in

Total Load 0.58 INL/594

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 6600 b 6600 Ib
Dead Load 2709 b 2709 b
Total Load 9309 b 9309 b
Bearing Length  1.25 in  1.25 in
BEAM DATA Center
Span Length 275 ft
Unbraced Length-Top 0 it
Unbraced Length-Bottom  27.5 it
STEEL PROPERTIES

W14x53 - A992-50

Properties:

Yield Stress: Fy= 50 ksi

Medulus of Elasticity: E= 29000 kst

Depth: d= 139 in

Web Thickness: tw = 0.37 in

Flange Width: bf = 8.06 in

Flange Thickness: ff= 066 in

Distance to Web Toe of Filket: k= 1.25 in

Moment of Inertia About X-X Axis: Ix = 541 ind

Section Modulus About X-X Axis: Sx= 77.8 in3

Plastic Section Modulus About X-X Axis: Zx = 87.1 in3
Design Properties per AISC 14th Edition Steel Manual:

Flange Buckling Ratio: FBR = 6.1

Allowable Flange Buckling Ratio: AFBR = 9.15

Web Buckling Ratio: WBR = 30.81

Allowable Web Buckling Ratio; AWBR = 80.55

Controlling Unbraced Length: Lb = 0 ft

Limiting Unbraced Length -

for lateral-torsional buckling: Lp= 6.78 ft
Nominal Flexural Strength w/ safety factor: Mn = 217315 ft-lb
Controlling Equation: F2-1

Web height to thickness ratio: hitw = 30.81

|imiting height to thickness ratio for eqn. G2-2; hftw-limit=  53.95

Cv Factor: Cvs= 1

Controlling Equation: G2-2

Nominal Shear Strength wi safety factor: Vn= 102860 b
Controlling Moment: 63998 ft-Ib

13.75 Ft from left suppert of span 2 (Center Span)

Created by combining all dead loads and five loads on span(s) 2
Controlling Shear: 9309 1b

At left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s
Comparisons with required sections: Reg'd Provided
Moment of Inertia (deflecfion): 232.31 in4 541 in4
Moment: 63908 fi-b 217315 ft-b
Shear: 9309 Ib 102860 Ib

LOADING DIAGRAM

275 ft

UNIFORM LOADS Center
Uniform Live Load 480 plif
Uniform Pead Load 144 pif
Beam Self Weight 53 pif
Total Uniform Load 677 pif




Project: Ravensdale

Location: First - header at storage 4'
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS}]
35INX725INx40FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 86.4%

Controlling Factor: Shear

Lori D. Brown, P.E., S.E.
Evergreen Design Company plic
1044 Wyndham Way

Camano Island, WA 98282

StruCalc Version 10.0.1.6

10/23/2018 11:19:25 AM

page

of

DEFLECTIONS Center

Live Load 0.02 IN L2316

Dead Load .01 in

Total Load 0.03 INLM769

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/i240

REACTIONS A B
Live Load 1040 b 1040 b
Dead Load 321 b 321 b
Total Load 1361 b 1381 b
Bearing Length  0.96 in .96 in
BEAM DATA Center
Span Length 4 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 4 ft
Live Load Duration Factor  1.00

LOADING DIAGRAM

Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb= 850 psi Fb'= 1105 psi
Cd=1.00 CF=1.30
Shear Stress: Fy= 150 psi  Fv'= 150 psi
Cd=1.00
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comp. - to Grain: Fc-L= 405 psi Fc-L'= 405 psi
Controlling Moment: 1361 ft-Ib

2.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -1361 b

At right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Rea'd Provided
Section Modulus: 14.79 in3 30.66 in3
Area (Shear). 1361 in2 2538 in2
Moment of nertia (deflection): 17.28 ind 111.15 in4
Moment: 1361 fi-b 2823 ftb
Shear: -1381 Ib 2538 Ib

UNIFORM LOADS Center
Uniform Live Load 520 pif
Uniform Dead Load 156 plf
Beam Seif Weight 5 plf
Total Uniform Load 681 plf




Project; Ravensdale

Location: First - header at future game room 3'
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS)]
(2)15INx55INx30FT

#2 - Hem-Fir - Dry Use

Section Adequate By: 31.7%

Controlling Factor: Shear

Lori D. Brown, P.E., S.E.
Evergreen Design Company plic
1044 Wyndham Way

Camano Island, WA 98282

StruCalc Version 10.0.1.6

10/23/2018 11:19:24 AM

page

DEFLECTIONS Center

Live Load 0.02 INL/1669

Dead Load 0.01 in

Total Load 0.03 INLM279

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B
Live Load 960 b 960 b
Dead Load 233 b 293 b
Total Load 1253 Ib 1253 b
Bearing Length 1.03 in 1.03 in
BEAM DATA Center
Span Length 3 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 3 ft
Live Load Duration Factor 1.00

Notch Depth 0.00
MATERIAL PROPERTIES
#2 - Hem-Fir
Base Values Adjusted
Bending Stress: Fb= 850 psi Fb'= 1105 psi
Cd=1.00 CF=1.30
Shear Strass: Fv= 150 psi  Fv'= 150 psi
Cd=1.00
Modulus of Elasticity: E= 1300 ksi E'= 1300 ksi
Comp. L to Grain: Fc--L= 405 psi Fe-L'= 405 psi
Controlling Moment: 939 ft-lb

1.5 Ft from left support of span 2 (Center Span)

Created by combining ali dead loads and live loads on span(s) 2
Controlling Shear: -1253 b

At right support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reqg'd Provided
Section Modulus: 10.2 in3 1513 in3
Area (Shear): 12.53 in2 16.5 in2
Moment of Inertia (deflection): 8.97 in4 4159 in4
Moment: 939 ft-lb 1393 fi-Ib
Shear: -1253 Ib 1650 b

LOADING DIAGRAM

UNIFORM LOADS Center
Uniform Live Load 640 pif
Uniform Dead Load 192 pif
Beam Self Weight 3 pif
Total Uniform Locad 835 pif




Project: Ravensdale

Location: First - EW beam south of stair opening
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS)]
35INx11.875INx 11.5FT

2.0E Parallam - iLevel Trus Joist

Section Adequate By: 270.5%

Controlling Factor: Moment

Lori D. Brown, P.E., S.E.

Evergreen Design Company plic

1044 Wyndham Way

Camano Island, WA 98282

page

StruCalc Version 10.0.1.6

10/23/2018 11:19:24 AM

DEFLECTIONS Center

Live Load 0.10 INL/1428
Dead Load 0.03 in

Total Load 0.13 INL/1054
Live Load Deflection Criteria: L/360 Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 1380 b 1380 Ib
Dead Load 489 b 489 Ib
Total Load 1869 Ib 1869 Ib
Bearing Length 071 in 0.71 in
BEAM DATA Center
Span Length 1.5 ft

Unbraced Length-Top 0 ft
Unbraced Length-Bottom 115 #
Live Load Duration Factor 1.00
Notch Depth 0.00

LOADING DIAGRAM

1.5

MATERIAL PROPERTIES
2.0E Parallam - iLevel Trus Joist

Base Values Adjusted
Bending Stress: Fb= 2900 psi Fb'= 2903 psi
Cd=1.00 CF=1.00
Shear Stress: Fv= 290 psi Fv'= 290 psi
Cd=1.00
Modulus of Elasticity: E= 2000 ksi E'= 2000 ksi
Comp. - to Grain: Fc-Ll= 750 psi Fc-L'= 750 psi
Confrolling Moment: B372 ft-Ib

5.75 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -1869 Ib

12.0 Ft from left support of span 2 {Center Span}

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reqa'd Provided
Section Modulus: 2221 in3 82.26 in3
Area (Shear). 8.67 in2 41.56 in2
Moment of Inertia (deflection): 123.17 ind 48841 in4
Moment: 5372 ft-lb 19902 fi-Ib
Shear: -1869 Ib 8035 [b

UNIFORM LOADS
Uniform Live Load 240
Uniform Dead Load 72
Bezam Self Weight 13

Total Uniform Load 325

Center

pif
plf
plf
plf




Project: Ravensdale Lori D. Brown, P.E., S.E.

Location: First - NS beam west of stair opening Evergreen Design Company plic
Multi-Loaded Multi-Span Beam 1044 Wyndham Way
[2015 International Building Code(2015 NDS}Y] Camano Island, WA 98282

35INx11.875INx6.5FT

2.0E Parallam - iLevel Trus Joist
Section Adequate By: 443.0%
Confrolling Factor: Shear

StruCalc Version 10.0.1.6

10/23/2018 11:19:25 AM

page

DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.01 INL/8533

Dead Leoad 0.00 in
Total Load 0.01 INL/B044
Live Load Deflection Criteria; L/360 Total Load Deflection Criteria: L/i240

REACTIONS A B

Live Load 1062 b 318 Ib

Dead Load 418 b 155 Ib

Total Load 1480 b 473 Ib 1
Bearing Length 0.56 in 0.18 in
BEAM DATA Center

Span Length 6.5 ft

Unbraced Length-Top 0 #t

Unbraced Length-Bottom 6.5 it
Live Load Duration Factor  1.00

Notch Depth 0.00 UNIFORM LOADS Center
MATERIAL PROPERTIES Uniform Live Load 0 pif
2.0E Parallam - iLevel Trus Joist Uniform Dead Load 0 pif
Base Values Adjusted Beam Self Weight 13 plf
Bending Stress: Fb = 2000 psi Fb'= 2903 psi Total Uniform Load 13 pif
' Cd=1.00CP=1.00 . POINT LOADS - CENTER SPAN
Shear Stress: Fv= 290 psi Fv'= 290 psi Load Number _ One
- Cd=1.00 . : Liveload 1380 Ib
Modulus of Elasticity: E= 2000 ksi E'= 2000 ksi Dead Load 489 b
Comp. L to Grain: Fc-1= 750 psi Fec-L'= 750 psi :
Location 15 ft
Controlling Moment: 2198 ft-Ib

1.49 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: 1480 Ib

At lefl support of span 2 (Center Span)

Created by combining all dead loads and tive loads on span(s) 2

Comparisons with required sections: Reg'd Provided

Section Modulus: 9.08 in3 82.26 in3
Area (Shear): 7.65in2 41.56 in2
Moment of Inertia (deflection): 20.61 in4 488.41 ind
Moment: 2198 ft-b 19902 ft-Ib

Shear: 1480 Ib 8035 b




Project; Ravensdale

Location: First - EWW beam south of curbless shower
Multi-Loaded Multi-Span Beam

[2015 International Building Code(2015 NDS)]
35INxT1875INx55FT

2.0E Parallam - iLevel Trus Joist

Section Adequate By: 542.2%

Controlling Factor: Shear

Lori D. Brown, P.E., S.E.
Evergreen Design Company pllc
1044 Wyndham Way

Camano Island, WA 98282

StruCalc Version 10.0.1.6

10/23/2018 11:19:24 AM
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DEFLECTIONS Center

Live Load 0.01 INL/AQ211
Dead Load 0.00 in

Total Load 0.01 IN L/6883
Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240
REACTIONS A B
Live Load 935 Ib 935 Ib
Dead Load 316 b 3168 b
Total Load 1251 Ib 1251 b
Bearing Length 0.48 in 048 in
BEAM DATA Center
Span Length 55 ft
Unbraced Length-Top 0 f

Unbraced Length-Bottom 55 ft
Live Load Duration Facfor  1.00

Notch Depth 0.00
MATERIAL PROPERTIES
2.0E Parallam - iLevel Trus Joist
Base Values Adiusted
Bending Stress: Fb = 2900 psi Fb'= 2903 psi
Cd=1.00 CF=1.00
Shear Stress: Fv= 290 psi Fv'= 290 psi
Cd=1.00
Modulus of Elasticity: E= 2000 ksi E'= 2000 ksi
Comp. + to Grain: Fc-41= 750 psi Fe-Ll'= 750 psi
Controlling Moment: 1720 {t-Ib

2.75 Ft from left support of span 2 (Center Span)

Created by combining alf dead loads and live foads on span(s) 2
Controlling Shear: -1251 b

6.0 Ft from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Reg'd Provided
Section Modulus: 7.11in3 82.26 in3
Area (Shear): 6.47 in2 41,56 in2
Moment of Inertia (deflection): 19.09 ind 488.41 in4
Moment: 1720 ft-lb 19902 fi-Ib
Shear: -1251 Ib 8035 Ib

LOADING DIAGRAM

UNIFORM LOADS Center
Uniform Live Load 340 plf
Uniform Dead Load 102 pif
Beam Self Weight 13 pif
Total Uniform Load 455 plf




Project: Ravensdale Lori D. Brown, P.E.. S.E.

Location: First - NS bearm west of curbless shower Evergreen Design Company plic
Multi-Loaded Multi-Span Beam 1044 Wyndham \Way
{2015 International Building Code(2015 NDS)] ' Camano Island, WA 98282

35INx11.875 INx17.0FT
2.0E Parallam - iLevel Trus Joist
Section Adequate By: 275.5%
Controlling Factor: Deflection

StruCale Version 10.0.1.6

10/23/2018 11:19:25 AM
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DEFLECTIONS Center LOADING DIAGRAM
Live Load 0.15 INL/1354

Dead Load 0.08 in

Total Load 0.23 IN L9

Live Load Deflection Criteria: L/360  Total Load Deflection Criteria: L/240

REACTIONS A B
Live Load 330 b 605 b
Dead Load 222 b 315 b
Total Load 552 Ib 920 Ib
Bearing Length  0.21 in 0.35 in
BEAM DATA Center
Span Length 17 #f
Unbraced Length-Top 0 ft

Unbraced Length-Bottom 17
Live Load Duration Factor  1.00

Notch Depth 6.00 UNIFORM LOADS ~ Center
MATERIAL PROPERTIES Uniform Live Load 0 pif
2.0E Parallam - iLevel Trus Joist Uniform Dead Load 0 plf

" Base Values Adjusted Beam Self Weight 13 pif
Bending Stress: Fb= 2900 psi Fb'= 2903 psi Total Uniform Load 13 plf

Cd=1.00 CF=1.00 POINT LOADS - CENIER SPAN

Shear Stress: I;\:'j; o0 290 psi Fv'= 280 psi Load Number  One
Modulus of Efasticity: E= 2000 ksi E'= 2000 ksi e O
Comp. L to Grain: Fc-l= 750 psi Fc-A'= 750 psi Location 11 ft
Controlling Moment: 5243 ft-Ib

11.05 Fit from left support of span 2 (Center Span)

Created by combining all dead loads and live loads on span(s) 2
Controlling Shear: -820 1b

Al right support of span 2 {Center Span)

Created by combining all dead loads and live loads on span(s) 2

Comparisons with required sections: Req'd Provided

Section Modulus: 21.67 in3 82.26 in3
Area (Shear): 4.76 in2 4156 in2
Moment of Inertia (deflection): 130.08 in4 488.41 in4
Moment: 5243 ft-b 19902 ft-b

Shear: -920 Ib 8035 Ib




Evergreen Design Company Project Title: Ravensdale

Engineer:
Project ID:
Project Descr:

KW-06005808:
Description : Foundation ledger

| Code References |

Calculations per NDS 2015, IBC 2015, CBC 2016, ASCE 7-10
Load Combinations Used : ASCE 7-16

| General Information |
Ledger Width 3.50 in Design Method: ASD (using Service Lozd Combinations
Ledger Depth 11.250 in Wood Stress Grade ; Hem Fir, No.2
Ledger Weod Species Hem-Fir Fb Allow B850 psi
G : Specific Gravity 0.43 Fy Allow 150 psi
Bolt Diameter 58 in Fyb : Bolt Bending Yield 45,000 psi
Bolt Spacing 6.0 in Concrete as Main Supporting Mermber
Cm - Wet Service Factor 10 Using 6" anchor embedment length in equations.
Ct - Temperature Factor 10 Using dowef bearing strength fixed at 7.5 ksi per NDS Table 11E
Cg - Group Action Factor 1.0
C A - Geometry Factor 1.0

D(20.0} L(360.0)

Analytical model actually uses 100 spans fo ensure that all possible corhinations of bolt logation and point load loeation are evaluated. Final results are an envelope solutisn.

Load Data
Dead Roof Live Floor Live Snow Wind Selsmic Earth
Uniform Load... 80.0 pif pif 300.0 pif pif plf pif pif
Point Load... Ibs ibs Ibs Ibs lbs Ibs Ibs
Spacing in
Offset in
Horizontal Shear Ibs lbs Ibs Ibs lbs Ibs ibs



Evergreen Design Company

Project Title: Ravensdale
Engineer:

Project ID:

Project Descr:

Lic, #  KW-C
Description :

"~ Foundation ledger

DESIGN SUMMARY ="~ - = on o v
Maximum Ledger Bending Maximum Bolt Bearing Summary Dowel Bearing Strengths
Load Combination . . . Load Combination . .. (for specific gravity & bolt diameter)
+D+H+H +D+L+H Ledger, Perp to Grain 7,500.0 ksi
Moment 57.778 ft-b Max. Vertical Load 5200 Ibs Ledger, Parallel to Grain 7,500.0 ksi
fh ; Actual Stress 9.331 psi Bolt Allow Vertical Load Ibs Supporting Member, Perp to Grain 2,250.0 ksi
Fb : Allowable Stress psi Supporting Member, Pardlel to Grain 4,800.0 ksi
Stress Ratio 0.01105 1 Max. Horizontal Load 0.01bs
Bolt Allow Herizontal Lead 1,143.85 Ibs
Maximum Ledger Shear
Load Combination . . . Angle of Resultant 90.0 deg
+D+L+H  Diagonal Component 520.0 Ibs
Shear 2600 Ibs Allow Diagonal Beit Foree 623.81 Ibs
fv : Actual Stress 19.810 psi Stress Ratio, Wood @ Boit 0.8336 1
Fv : Allowable Stress psi
Stress Ratio 01321 A
Allowable Bolt Capacity I Note ! Refer to NDS Section 11.3 for Bolt Capacity calculation method.
Governing Load Combination . , +D+L+H
Resutant Load Angle : Theta = 80.0 deg Ktheta = 1.250 Fetheta = 623.81
Bolt Capacity - Load Perpendicular to Grain Bolt Capacity - Load Parallel to Grain
Fem 75000 Fes 22500 Fyb 45,000.0 Fem 7.500.0 Fes 4,800.0 Fyb 45,000.0
Re 3333 Rt 1.714 Re 1563 Rt 1.714
ki 1.471 k2 20 &3 0.8112 k1 0.8246 k2 1.303 K3 0.9325
Im :Eq11.3-1 Rd = 50 1Z= 0.0 lbs Im :Eq11.3-1 Rd = 40 Z= 0.0 Ibs
Is :Eg11.3-2 Rd = 50 1Z= 984.38 Ibs Is :Eq113-2 Rd = 4.0 Z= 2,625.0 Ibs
I :Eq11.3-3 Rd= 450 Z= 1,608.611bs I :Eq11.3-3 Rd = 3.60 = 240519 1bs
llm:Eq11.34 Rd= 40 Z= 1,834.151bs llim: Eq 11.3-4 Rd= 3.20 Z= 2,776.38 bs
llls : Eq11.3-5 Rd= 40 = 623.81 s Ills :Eq11.3-5 Rd = 320 Z= 1,341941bs
Vv :Eq11.36 Rd = 40 2= 703.69 s IV :Eq11.36 Rd = 320 2= 1,143851s
Zmin : Basic Design Valug = 623.81 Ibs Zmin : Basic Design Valug = 1,143.85 |bs
Reference design value - Perpendicular to Grain : Reference design value - Parallel to Grain :
Z*CM*CD* Ct* Cg * Cdelta = 623.81 Ibs Z*CM*CD*Ct*Cg*Cdelta =  1,143.85bs



Project: Ravensdale

Lacation: Footing at garage beam

Footing

[2015 International Building Code{2015 NDS)]
Footing Size: 25 FTx25FT x 10.00 IN

Reinforcement: #4 Bars @ 7.00 IN. O.C. EAV / (4) miin.

Section Footing Design Adequate

Lori D. Brown, P.E., SEE.
Evergreen Design Company plic
1044 Wyndham Way

Camano Island, WA 98282

StruCalc Version 10.0.1.6

10/23/2018 11:19:25 AM
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Note: Plain concrete adequate for bending,

therefore adequate development length not required.

FOOTING PROPERTIES LOADING DIAGRAM

Allowable Soil Bearing Pressure: Qs = 2000 psf

Concrete Compressive Strength: F'e= 2500 psi

Reinforcing Steel Yield Strength: Fy= 40000 psi

Concrete Reinforcement Cover: c= 3 in

FOOTING SIZE

Width: W= 25 ft

Length: L= 25 it

Depth: Depth= 10 in

Effective Depth to Top Layer of Steel: d= 6.25 in

[TCOLUMN AND BASEPLATE SIZE

Column Type: Steel

Column Width: m= 4 in

Column Depth; n= 4 in

Baseplate Width: bsw= 10 in

Baseplate Length: bsl= 10 in

FOOTING CALCULATIONS r“ ‘“”‘i

Bearing Calculations: T i }

Ultimate Bearing Pressure: Qu= 1504 psf
Effective Allowable Soil Bearing Pressure: Qe = 1875 psf
Required Footing Area: Areq = 5.01 sf i
Area Provided: A= 6.25 sf
: QO o] 9]

Baseplate Bearing: [ -
Bearing Required: Bear = 13820 Ib 3in
Allowable Bearing: ] Bear-A = 276250 Ib i n

Beam Shear Calculations (One Way Shear): . )
Beam Shear: Vul = 2436 b — 280 !
Allowable Beam 3hear: Vel = 14063 Ib

Punching Shear Calculations {Two Way Shear): EQOTING LOADING
Critical Perimeter: Bo= 53 in Live Load: PL= 6600 Ib
Punching Shear: Vu2 = 11205 Ib Dead Load: PD= 2800 b
Allowable Punching Shear (ACI 11-35): vc2-a = 74531 Ib Tota! Load: PT= 0400 b
Allowable Punching Shear (ACI 11-36): ve2-b = 83438 Ib Ultimate Factored Load: Pu= 13920 b
Allowable Punching Shear (ACI 11-37): ve2-c= 49688 Ib Footing plus soil above footing weight. Wt= 503 Ib
Controlling Allowable Punching Shear: ve2 = 49688 1b

Bending Calculations:

Factored Moment: Mu = 30682 in-lb
Nominal Moment Strength: Mn = 169665 in-b

Reinforcement Calculations:

Concrete Compressive Block Depth: a= .49 in
Steel Required Based on Moment: As(1) = .14 in2
Min. Code Req'd Reinf. Shrink./Temp. (ACI-10.5.4). As(2) = 0.60 in2
Controlling Reinforcing Steel: As-reqd = 0.60 in2
Selected Reinforcement: #4's @ 7.0 in. o.c. e/w (4) Min.
Reinforcement Area Provided: As = 0.79 in2

Development Length Calculations:

Development Lengih Required: Ld= 15 in
Development Length Supplied: Ld-sup = 85 in




Use menu item Settings > Printing & Title Block Title Ravensdale Page: 1
to set these five lines of information Job #.: . Dsgnr: Date: 11 OCT 2018
for your program. Description....

This Wall in File: c:\lori calculationsiretainprovravensdale.rpx

inP 1987-2018, Build 11.18.06.30 . . w
i R Restrained Retaining Wall Code: IBC 2015,ACI 318-14,AC| 530-13

License To : EVERGREEN DESIGN

Criteria I Soil Data I il st
Retained Height = 9.00 ft Allow Soil Bearing = 2,000.0 psf
Wall height above soil = 0.00ft Equivalent Fluid Pressure Method
Total Wall Height - 9.00ft Af-rest Heel Pressure = 55.0 psfit
. Passive Pressure = 200.0 psfrt
Top Support Height = 8.001t
R =Upp g Soil Density = 110.00 pcf
Slope Behind Wal = 0.00 Faoting||Soil Frictior = 0.400
Height of Soil over Toe = 0.00 in Soil height to ignore
for passive pressure = 12.00 in
- 'AJ._,' o =
Thumbnail
Surcharge i-oads I Uniform Lateral l.oad Applied to Stem . Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0bs
>>>Used To Resist Sliding & Overturning ...Height to Top - 0.00 ft Fooﬁng.\[\.}'idth = 0.00 ﬂ
Surcharge Over Toe = 0.0 psf .Heightto Bottor =  0.00ft Eccentricity = 0.00 in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem I Load Type = WEnd W) Footing Type Line Load
(Strength Level) Base Above/Below Soil _

Axial Dead Load = 0.0 Ips 0.0ft
Axial Live Load = 0.0 Ibs Wind on Exposed Stem = 0.0 psf a,t Bafk of V_Va"
Axial Load Eccentricity = 0.¢in Poisson's Ratio = 0.300

= 0200 g Added seismic perunitarea = 0.0 psf

Earth Pressure Seismic Load ' Ky Soil Density Multiplier
Stem Weight Seismic Load I Fp.f Wp Weight Multiplier = 0.000 g Added seismic per unit area = 0.0 psf

Design Summa! ' Concrete Stem Construction I

1
|

Total Bearing Load = 1,807 lbs Thickness = 8.00in Fy = 60,000 psi
...resultant ecc. = 2.94 in Wall WEEth = 100.0 psf fo = 3,000 pSi
Soil Pressure @ Toe = 241 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 1,566 psf OK
Allowable = 2,000 psf Mmax Between
Soil Pressure Less Than Allowable @ Top Support Top & Base @ Base of Wall
ACI Factored @ Toe = 289 psf
ACI Factored @ Heel = 1,879 psf . . Stem OK Stem OK Stem OK
. . Design Height Above Fic = 8.00 ft 3.53ft 0.00 ft
Footlng Shear @ Toe = 0.3 psi OK Rebar Size - # 4 # 4 ¥ 4
Footing Shear @ Hesl = 2.0 psi OK Rebar Spacing = 10.00 in 10.00 in 10.00 in
AIFO\fvabIe - 75.0 psi Rebar Placed at = Center Center Center
Reaction at Top = 832.5 Ibs Rebar Depth 'd' = 4.00in 4.00in 4.00 in
Reaction at Bottom = 1,823.8 |bs Design Data
/FB + fa/Fa = 0.004 0.879 0.000
Sliding Gaics Mu....Actual = 14.7 ft-# 3,574.1 fe-# 0.0 ft-#
Lateral Sliding Force = 1,823.8 Ibs Mn * Phi.... Allowable = 40651 ft# 4,065.1 ft-# 4,065.1 ft-#
Shear Force @ this height = 1,292.5Ibs 2,227.51bs
Shear..._ Actual = 26.93 psi 46.41 psi
= 82.16 psi ) i
Vertical component of active lateral soil pressure IS Shear.... Allowable P! 8216psi
NOQT considered in the caleulation of $oil bearing Other Acceptable Sizes & Spacings:
Toe: None Spec'd -or-  Nof reg'd: Mu < phi*5*lambda*sqrt(fcy*Sm
Load Factors Heel:None Spec'd -or- Not req'd: Mu < phi*5*lambda*sqrt(f¢)*Sm
Building Code iBC 2015,AC! Key: No key defined -or-  No key defined
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000

Seismic, E 1.000
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to set these five lines of information Job #.: . Dsgnr; Date: 11 OCT 2018
for your program. Description....

This Wall in File: c:\lori calculationsiretainprovravensdale.rp

RetainPro (c) 1967-2018, Buiid 11.18.06.30
License : KW-06057844
License To : EVERGREEN DESIGN

Restrained Retaining Wall Code: IBC 2015,ACI 318-14,AC] 530-13

Concrete S\tem Rebar Area Details

Top Support | Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0009 in2/t
(4/3) " As . 0.0012 in2/it Min Stem T&S Reinf Area 1.536 in2
200bd/fy : 200(12){4)/60000 : 0.16 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
sm========== One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.24 in2/t #5@ 19.38 in #5@ 38.75in
Maximum Area : 0.6503 in2/it #6@ 27.50in #5@ 55.00 in

Mmax Between Ends Vertical Reinforcing Horizontal Reinforcing

As (based on applied moment} 0.2158 in2/ft
{4/3) * As : 0.2877 in2/t Min Stem T&S Reinf Area 0.857 in2
200bd/fy : 200(12)(4)/60000 : 0.16 in2/f Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2ft Horizontal Reinforcing Options :
S===sssmmmns One layer of : Two layers of :
Required Area : 0.2158 in2/ft #4@ 12.50in #4@ 25.00 in
Provided Area : 0.24 in2ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 0.6503 in2/ft #6@ 27.50 in #6@ 55.00 in

Base Support

Veriical Reinforcing

Horizontal Reinforcing

As (based on applied moment) : 0 in2/ft
(4/3) * As : 0 in2/ft Min Stem T&S Reinf Area 0.679 in2
200bd/fy : 200(12){4)/60000 : 0.18 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)%(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.501in #4@ 25.00 in
Provided Area : 0.24 in2/t #5@ 19.381in #5@ 38.75 in
Maximum Area : 0.6503 in2/ft #8@ 27.5010n #5@ 55.00 in

Footing Strengths & Dimensions

Toe Width = 0.67 ft loe
Heel Width = 1.33 Factored Pressure = 289 1,879 psf
Total Footing Widtk = 2.00 Mu' : Upward - 105 376 fit
Footing Thickness = 10.00in Mu' : Downward = 34 294 fi-#
Key Width = 0.00in Mu: Design = 71 -81 ft#
Key Depth = 0.00in Actual 1-Way Shear = 0.31 2.05 psi
Key Distance from Toe = 0.00 f Allow 1-Way Shear = 75.00 75.00 psi
fec = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf Min footing T&S reinf Area 043 in2
Min. As % = 0.0018 Min footing T&S reinf Area per foot 0.22  in2 At
Cover @ Top = 2.00in @ Btm.= 3.00in If one layer of horizontal bars: If two iayers of horizontal bars:
#4@ 11.111in #4@ 22.22 in
#5@ 17.22 in #5@ 34.44in
#5@ 24.44 in #6@ 48.89 in

Footing Design Resulis !
oe Heel
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This Wall in File: c:\lori calculationsiretainprotravensdale.rpx

RatainP| 1987-2018, E ild 11.18.06.30 M - =
gt v o e Restrained Retaining Wall Code: IBC 2015 ACI 318-14,ACI 530-13
License To : EVERGREEN DESIGN

Summag of Forces on Footing : Slab RESISTS sliding, stem is PINNED at footing '
i

Forces acting on footing soil pressure

i
(taking moments about frant of footing to find eccentricity) i

ft#

" Burcharge Over Heel = Ibs ft

Axial Dead Load on Stem = lbs ft ft-#
Soil Over Toe = Ibs ft it
Adjacent Footing Load = lbs ft ft-#
Surcharge Over Toe = lbs ft ft-
Stem Weight = 900.0lbs 1.00 ft .‘3703.0&-1?15i
Soil Over Heel = 656.7 bs 1.67 {t 1,095 6t
Footing Weight = 250.01bs 1.00 ft 250.0ft-#
Total Vertical Force = 1,806.7 lbs Moment = 2,248 B6ft#

Net Mom. at Stem/Ftg Interface = -441.9 ft-¥#

Allow. Mom. @ Stem/Ftg Interface = 2,540.7 ft-#
Allow. Mom. Exceeds Applied Mom.? Yes :
Therefore Uniform Soil Pressure = 903.4 psf

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.



