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Project Location
8253 W. Mercer Way

Mercer Island, WA

Project Description

This project involves the construction of a new 3-story single family residence. The house will be
framed with premanufactured roof and floor trusses. The walls will be light wood framed shear walls.

The foundation will be concrete auger cast piles and grade beams.

Scope of Work

Provide structural calculations and construction documents in accordance with current building code.

Basis of Design

Roof Loads

Floor Loads

Snow

Wind Parameters

110 MPH Wind Speed, 3-Sec Gust

Exposure Category C

Kzt=1.3

Seismic Parameters

Sds = 0.961
le=1.0

Light Wood Framed Shearwalls

R=6.5

Dead

Dead

Garage

Live
Deck

15 psf
25 psf

15 psf
55 psf
40 psf
60 psf
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Gravity Design Loads

Roof DL
Roofing Material 2.5 psf
1/2 Sheathing 1.5 psf
Insulation 1.0 psf
1/2 Gypsum 2.0 psf
Trusses @ 24" OC 3.0 psf
M/E 1.2 psf
Misc 1.5 psf
12.7 psf
USE 15.0 psf
Floor DL
Flooring Material 2.0 psf
3/4 Sheathing 2.3 psf
Insulation 1.0 psf
1/2 Gypsum 2.0 psf
Truss @ 16" OC 4.2 psf
M/E 1.0 psf
Misc 15 psf
14.0 psf
USE 15.0 psf
Exterior Walls
Siding 2.0 psf
1/2 Sheathing 1.5 psf
insulation 1.0 psf
5/8 Gypsum 2.8 psf
2x6 @ 16" OC 1.7 psf
Misc 1.0 psf
10.0 psf
|luse 10.0 psf
|Roof LL (Snow) 25.0 psf
|Floor LL 40.0 psf
|Deck LL 60 psf
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Beam Span Table - Floor Beams

Allowable Uniform Distributed Load in Pounds Per Lineal Foot (PLF)

Span Length in Feet

Beam

4

5 | 6 | 7

10

11 12 13

31/2x51/218L

4x6 HF #2 I 815

1340

522
858

4x8 HF #2

1270

31/2x714LSL |2275

902
| 14!

o2
%

160

117 - - -
118! - l - -

279 | 226

186 | 155

6x8 DF #2 18801 12 836 371 | 301
211/16 x 9 1/4 PSL | 2405 | 1924 | 1603 1374] 1193 | 889 | 648
| 4x10 HE #2 11620 1296| 942 | 692 | 530 | 419 | 339
31/2x91/4PSL | 3130|2504 | 2087 | 1789} 1553 | 1169 | 852
51/4x91/4PSL | 4695] 3756 | 3130 | 2683 | 2328 | 1753 | 1278
21116 x 9 1/2 PSL | 2470 | 1976 | 1647 | 1411 | 1235| 965 | 704
31/2x91/2LSL |3160| 25281 2107 | 1646 | 1260 ] 953 | 694
31/2x91/2PSL | 3215| 2572 | 2143 | 1837 | 1608 | 1270 | 926
6x10 DF #2 2960 193011340 984 | 754 | 596 | 482
51/4x91/2PSL | 4825 3860 | 3217 | 2757 | 2413 | 1905 | 1389
7x91/2 PSL 6430 5144 | 4287 | 3674 | 3215 | 2540 | 1852
211/16 x 11 1/4 PSL] 2925 | 2340 | 1850 | 1671 | 1463 | 1300| 1104 890 | 686 | 539 | 432 | 351 | 289 | 241 | 203 | 173 | 148
31/2x111/4 LSL | 3740 2992 2493 | 2137 | 1740 ] 13751 1114| 866 | 667 | 525 420—' 342 | 281 | 235 | 198 | 168 | 144
31/2x111/4 PSL | 3810 3048 2540| 2177| 1905| 1693 | 1438 1155| 889 | 700 560+455 375 | 313 | 264 | 224 | 192
6x12 DF #2 3585|2829 1964 | 1443 1105| 873 | 707 | 584 | 491 | 418 | 361 | 314 276 | 245 | 218 | 196 | 177
51/4 x 11 1/4 PSL { 5710 | 4568 | 3807 | 3263 | 2855 | 2538 | 2157 | 1739{ 1340 | 1054 | 844 | 686 | 565 | 471 | 397 | 337 | 289
211/16 x 11 7/8 PSL] 3085 | 2468 | 2057 | 1763 | 1543 | 1371 | 1222 1010| 804 | 632 | 506 | 412 | 339 | 283 | 238 | 202 | 174
31/2x117/81LSL |3950] 3160126332257 | 1930|1525 1235} 1018 784 | 617 | 494 | 402 | 331 | 276 | 232 | 198 169 |
31/2x117/8 PSL | 4020| 3216 2680 | 2297 | 2010 | 1787| 1592| 1316| 1050| 826 | 661 | 538 | 443 | 369 | 311 | 265 | 227
51/4 x 11 7/8 PSL - | 4824 ] 4020 | 3446 | 3015 | 2680 | 2389 | 1974 ] 1575 | 1239 | 992 | 807 | 665 | 554 | 467 | 397 | 340
7x117/8 PSL - - | 5357|4591 | 4018 3571 | 3185| 2632 | 2090 | 1644 | 1316 1070! 882 | 735 | 619 | 526 | 451
Notes: 1. This table is applicable for Simple Span beams with uniformly distributed loads {no point loads)
2. Table values are based on the limiting beam shear & moment capacities, as well as deflection
3. The deflection limit used in the above table is (L/240 Total Load) and (L/360 Live Load)
4. This table is applicable for W, /Wy <= 4.0
5. Table values include the Size Factor (Cg)
s S Description Beam Span Table By DTR  [|Pae 03/05/18
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Beam Span Table - Roof Beams

Allowable Uniform Distributed Load in Pounds Per Lineal Foot (PLF)

Span Length in Feet
Beam 4 | 5 7 | 8] 9 [ 10] 11| 12]13
4x6 HE #2 937 234 | 185 | 160 | 124 | 104 -
312x512LSL | 1541] | 369 | 189 | 142 | 100 | -
ax8HE#2 | 1461 214 | 180
312x714LSL | 2616]
. 6x8 DF #2 2162 427 | 346
21116 x 9 1/4 PSL | 2405 | 1924 | 1603 | 1374 | 1193 | 942 ] 763 | 631
4x10 HE #2 1863 | 14901 1084 | 796 | 610 | 482 | 390 | 322
31/2x91/4PSL | 3600|2880 2400 | 2057 | 1785| 1411 1143 | 944
51/4x91/4 PSL | 5399 4319 | 3600 | 3085 2677 | 2115| 1713 | 1416
21116 x 9 1/2 PSL | 2470| 1976 | 1647 | 1411| 1235| 991 | 802 | 663
31/2x91/2LSL | 3634 2907 l 24231 1893 | 14491 1145 927 | 766
31/2x91/2PSL | 3700| 2960 | 2467 | 2114 | 1850 1482 1201 | 992
6x10 DF #2 3404122191 1541 | 1132 867 | 685 | 555 | 458
51/4x 91/2PSL | 5545| 4436 | 3697 | 3169 | 2773 | 2224 | 1802 | 1489
7x91/2PSL 7390 | 5912 | 4927 | 4223 | 3695 | 2966 | 2402 | 1985
211/16 x 11 1/4 PSL| 2925 | 2340 | 1950 | 1671 | 1463 1300 1104 | 912
31/2x 11 1/4 LSL | 4301 3441 2867 | 2458 ] 2001 | 1581 1281 | 1058
31/2x111/4 PSL | 4382 | 3505 2921 | 2504 | 2191 | 1947 | 1653 | 1366
6x12 DFE #2 14123 3253 | 2259 | 1660| 1271 1004 | 813 | 672
51/4 x 11 1/4 PSL | 6567 | 5253 | 4378 | 3752 | 3283 | 2918 | 2480 | 2050
21116 x 11 7/8 PSL} 3085 | 2468 | 2057 | 1763 | 1543 | 1371} 1222 | 1010
31/2x117/8LSL 4543|3634 |3028| 259612220 1754 1420] 1174
31/2x117/8 PSL | 4623 3698 3082 2642} 2312| 2055| 1831] 1513
51/4 x 11 7/8 PSL - | 5548 4623 | 3963 | 3467 | 3082 | 2747 | 2270
7 x117/8 PSL - - | 6160 | 5280 | 4620 | 4107 | 3663 | 3027
Notes: 1. This table is applicable for Simple Span beams with uniformly distributed loads (no point loads)
2. Table values are based on the limiting beam shear & moment capacities, as well as deflection
3. The deflection limit used in the above table is (L/180 Total Load) and (L./240 Snow Load)
4. This table is applicable for W /W <= 3.0
5. Table values include the Size Factor (Cr) and the Load Duration Factor (Cp)
e S Description Beam Span Table By DTR  [Pae 03/05/18
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HF Column & HF Sill Plate Capacity TABLE

IBC 2015, NDS 2015

e
6 7 {8) 9 10 11 12 13 14 15 16
(2) 2x4 HF Stud| 5,149 4,121 3,311 2,693 2,224 1,862 1,579 1,355 1,175 1,028 906
Psi| 4,784 - - - - - - - - - -
(3) 2x4 HF Stud} 9,220 7,723 6,382 5,281 4,406 3,715 3,166 2,726 2,369 2,076 1,834
Psi| 6,910 | 6,910 . - - - - - - - -
(4) 2x4 HF Stud| 12,294 | 10,298 | 8,510 7,041 5,875 4,953 4,221 3,635 3,159 2,769 2,445
Psw| 8,505 | 8,505 | 8,505 - - - - - - - -
(2) 3x4 HF Stud | 10,245 | 8,581 7,091 5,868 4,896 4,128 3,618 3,029 2,632 2,307 2,038
Psu| 7,619 | 7,619 - - - - - - - - -
(3) 3x4 HF Stud | 15,367 | 12,872 | 10,637 | 8,802 7,343 6,191 5,277 4,543 3,948 3,461 3,057
Psi| 10,631 | 10,631 | 10,631 - - - - - - - -
(2) 2x6 HF Stud | 7,951 6,405 5,164 4,210 3,481 2,917 2,476 2,125 1,843 1,613 1,423
Psu| 7,518 - - - - - - - - - -
(3) 2x6 HF Stud | 16,730 | 15,297 | 13,636 | 11,927 | 10,333 | 8,934 7,746 6,750 5,918 5,221 4,634
Psi| 10,859 | 10,859 | 10,859 | 10,859 - - - - - - -
(4) 2x6 HF Stud | 23,902 | 22,755 | 21,314 | 19,614 | 17,764 | 15,903 | 14,146 | 12,658 | 11,158 | 9,942 8,891
Psii| 13,365 | 13,365 | 13,365 | 13,365 | 13,365 | 13,365 | 13,365 - - - -
4x6 HF #2| 14,409 | 11,327 { 9,009 7,286 5,993 5,006 4,239 3,633 3,147 2,751 2,425
Po| 8,328 | 8,328 | 8,328 - - - - - - - -
4x8 HF #2| 18,744 | 14,808 | 11,809 | 9,566 7,876 6,583 5,677 4,782 4,142 3,622 3,193
Psie| 10,277 | 10,277 | 10,277 - - - - - - - -
4x10 HF #2| 23,562 | 18,717 | 14,972 | 12,150 | 10,015 | 8,377 7,101 6,090 5,277 4,615 4,069
Pol 13,112 | 13,112 | 13,112 - - - - - - - -
6x6 DF #2| 19,595 | 18,889 | 17,995 | 16,908 | 15,659 | 14,315 | 12,960 | 11,665 | 10,475 | 9,407 8,463
Psu| 13,087 | 13,087 | 13,087 | 13,087 | 13,087 | 13,087 . - - - -
6x8 DF #2| 25,830 | 24,899 | 23,721 | 22,288 | 20,642 | 18,870 | 17,083 | 15,377 | 13,808 | 12,400 | 11,156
Psyy] 16,149 | 16,149 | 16,149 | 16,149 | 16,149 | 16,149 | 16,149 - - - -
6x10 DF #2| 28,621 | 27,790 | 26,739 | 25,450 | 23,929 | 22,224 | 20,420 | 18,614 | 16,885 | 15,285 | 13,835
Psw| 20,604 | 20,604 | 20,604 | 20,604 | 20,604 | 20,604 - - - - -
¥ coluwine CSC’S\C}}\(\{ & pev  Colvwan Tabie
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@ WoodWorks® |..... .

COMPANY PROJECT

SOFIWARE FOR WQOD DESIGN

Design Check Caiculation Sheet
WoodWarks Sizer 11.1

Loads:

Load Type Distribution|Pat-| Location [ft] Magnitude Unit
tern Start End Start End

Bd Dead Point 7.54 667 1bs

Ps Snow Point 7.54 1116 1bs

Self-weight Dead Full UDL 17.5 plf

Maximum Reactions (Ibs), Bearing Capacities (lbs) and Bearing Lengths (in) :

L g 4
1 12.583 1
g 12%42'
Unfactored:
Dead 377 510
Snow 447 669
Factored:
Total B24 1179
Bearing:
Capacity
Beam 1313 1313
Support 1211 1211
Des ratio
Beam 0.63 0.90
Support 0.68 0.97
Load comb #2 #2
Length 0.50* 0.50*
Min req'd 0.50* 0.50*
Cb 1.00 1.00
Cb min 1.00 1.00
cb support| 1.11 1.1
Fcp sup 625 625
*Minimumm bearing length setting used: 1/2° for end supports
BMS5

PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-L. No.2
Total length: 12.58'; Clear span: 12.5% volume = 4.9 cu.ft.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using NDs 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design

Shear fv = 3l Fv' = 334 psi fv/Ev' = 0.09
Bending (+) fb 458 Fb' 2689 psi fb/Fb* = 0.17
Live Defl'n 0.03 <L/999% 0.42 L/360 in 0.08
Total Defl'n 0.07 = <L/999 0.63 = 1L/240 in 0.10

Additional Data:

FACTORS: F/E(psl) cD cM ct CL cv Cfu Cr cfrt Ci Cn LC#
Fv’ 290 .15 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2800 1.15 - 1.00 0.808 1.00 - 1,00 1.00 - - 2
Fep!' 150 - - 1.00 - - - - 1.00 - - -
E' 2.0 millien - 1.00 - - - - 1.00 - - 2
Eminy' 1.04 million - 1.00 - - - - 1.00 - - 2

CRITICAL LOAD COMBINATIONS:

Shear 1 LC #2 = D+S, V max = 1156, V design = 1156 lbs
Bending (+}: LC #2 DS, M = 5699 lbs-ft
Deflection: LC #2 D+S  (live)

LC #2 = D+$ (total)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake

All ILC's are listed in the Analysis ocutput
Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:

Deflection: EI = 238906 lb-in2

vLive"” deflection = Deflection from all non-dead loads (live, wind, snow..)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflectiom.

Lateral stability(+): Lu = 12.56' Le = 24.44°

RB = 19.6

Design Notes:

1. WoodWorks analysis and design are in accordance with the ICC International Buildlng Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.

2. Please verify that the default d ion limits are appropriate for your appli
3. SCL-BEAMS (Structural Composite Lumber): the attached SCL selection Is for prehmmary design only. For final member design contact your local SCL manufacturer.

4. Size factors vary from one manufacturer to another for SCL.
5. FIRE RATING: LVL, PSL and LSL are not rated for fire

They can be in the editor,
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COMPANY PROJECT

@ WoodWorks® |......|..

SOFIWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 1.1

Loads:
Load Type Distribution|Pat~| Location [ft] Magnitude Unit
tern| Start End Start End
Bd Dead Point 7.52 667 1bs
Ps Snow Point 7.52 1116 1bs
Self-weight Dead Full UDL 17.5 plf

Maximum Reactions (Ibs), Bearing Capacities {Ibs) and Bearing Lengths (in) :

" . y
{ 15.042' 1
, 5
Unfactored:
Dead 465 465
Snow 558 558
Factored:
Total 1023 . 1023
Bearing:
Capacity
Beam 1313 1313
Support 1211 1211
Des ratio
Beam 0.78 0.78
Support 0.84 0.84
Load comb #2 #2
Length 0.50% 0.50%
Min regq'd 0.50* 0.50*
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support} 1.11 ) 1.11
Fcp_sup 625 625
*Minimum bearing length setting used: 1/2 for end supporis

BM6
PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-L. No.2
Total length: 15.04'; Clear span: 14.958'; volume = 6.8 cu.fi.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using NDs 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design
Shear tv = 27 Fv' = 334 psi fv/Fv' =
Bending (+) fb 577 Fb' = 2451 psi fb/Fb' = 0.24
Live Defl'n 0.06 <L/999% 0.50 = L/360 in 0.11
Total Defl'n 0.12 = <L/999% 0.75 = 1L/240 in Q.16

Additional Data:

FACTORS ¢ F/E(psi)CD M ct CL cv cfu Cr Cfrt ci Cn LC#
EFv' 290 1.15 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2900 1.15 - 1.00 0.735 1.00 - 1.00 1.00 - - 2
Fep' 150 - - 1.00 - - - - 1.00 - - -
B! 2.0 million - 1.00 - - - - 1.00 - - 2
Eminy"' 1.04 million - 1.00 - - - - 1.00 - - 2

CRITICAL LOAD COMBINATIONS:

Shear t LC #2 = D+S, V max = 999, V design = 999 1bs
Bending (+): LC #2 D¥S, M = 7178 lbs-ft
Deflection: LC #2 D+s {live)

LC #2 = D+S (total)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lec=concentrated E=earthduake
All LC's are listed in the Analysis output

Load combinations: ASCE 7-10 / IBC 2015

CALCULATIONS:

Deflection: EI = 2389206 lb-in2

"Live" deflection = Deflection from all non-dead loads (live, wind, snow.)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.

Lateral stability(+): Lu = 15.00' Le = 28.44" RB = 21.1

Design Notes:
1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.

2, Please verify that the default ion fimits are appropi for your appli
3. SCL-BEAMS [ C ite Lumber): the SCL ion is for preliminary design only. For final member design contact your local SCL manufacturer.
4. Size factors vary from one manufacturer to another for SCL ials. They can be inthe editor.

5. FIRE RATING: LVL, PSL and LSL are not rated for fire




COMPANY PROJECT

@ WoodWorks® |......|.

SOFTWARE FOR WOOD DESIGN

Design Check GCalculation Sheet
WooadWorks Sizer 11.1

Loads:
Load Type Distribution{Pat-] Locaticn {ft] Magnitude Unit
tern Start  End Start End
dl Dead Partial UDL 0.11 4,11 173.0 173.0 |plf
11 Live Partial UDL 0.11 4.11 220.0 220.0 |pif
a2 Dead Partial UDL 4.11 7.11 263.0 263.0 |plf
12 Live Partial UDL 4.11 7.11 220.0 220.0 |plf
52 Snow Partial UDL 4.11 7.11 150.0 150.0 |pif
a3 Dead Point 4.11 533 1bs
s3 Snow Point 4.11 678 1bs
Self-weight Dead Full UDL 6.7 plf

Maximum Reactions (Ibs), Bearing Capacities {Ibs) and Bearing Lengths (in) :

k 9 }
1 7.239 1
' 7119
Unfactored:
Dead 919 1142
Live 711 769
Snow 391 737
Factored:
Total 1791 2271
Bearing:
Capacity
Beam 1791 2271
Support 3061 3881
Des ratio
Beam 1.00 1.00
Support 0.39 0.59
Load comb #3 #3
Length 1.26 1.60
Min req'd 1.26 1.60
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support 1.11 1.11
Fcp sup 625 625

BMS8
Lumber-soft, Hem-Fir, No.2, 4x10 {3-1/2"x8-1/4"}
Supporis: All - Timber-soft Beam, D.Fir-L No.2
Total fength: 7.24"; Clear span: 7.0"; volume = 1.6 cu.ft.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using NDs 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design
Shear fv = 86 Fvi = 172 psi fV/Fv' = 50
Bending (+) fb = 1082 Fb* psi ib/Fb' = 0.94
Live Defl'n 0.06 = <L/999 0.24 in 0.26
Total Defl'n 0.16 = L/542 0.36 = L/240 in 0.44
Additional Data:
FACTORS: F/E(psi}CD cH ct CL CF cfu Cr Cfrt ci Cn LCH
Fv! 150 1.15 1.00 1.00 - - - - 1.00 1.00 1.00 3
Eb'+ 850 1.15 1.00 1.00 ©0.983 1.200 1.00 1.00 1.00 1.00 - 3
Fep' 405 - 1.00 1.00 - - - - 1.00 1.00 - -
E' 1.3 million 1.00 1.00 - - - - 1.00 1.00 - 3
Emin' 0.47 million 1.00 1.00 - - - - 1.00 1.00 - 3
CRITICAL LOAD COMBINATIONS:
Shear : LC #3 = D+.75(L+S), V max = 2271, V design = 1859 lbs
Bending(+): LC #3 = D+.75(L+S), M = 4501 1bs~ft
Deflection: LC #3 = D+.75(L+S) ({live)

LC #3 = D+.75{L+S) (total)
D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output
Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:
Deflection: EI = 300e06 1b-in2
"Live" deflection = Deflection from all non-dead loads (live, wind, snow..)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.
Lateral stability({+): Lu = 7.13' Le = 13.94' RB = 11.2

Design Notes:

1. WoodWorks analysis and design are in accordance with the ICC Intemational Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.
2. Please verify that the default ion limits are appropriate for your icati

3. Sawn lumber bending shall be laterally supported to the provisions of NDS Clause 4.4.1.
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COMPANY PROJECT

@ Wood\Works® = |......|..

SOFTWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:
Load Type Distribution|Pat~] Location [ft] Magnitude Unit
tern Start End Start End
Pd Dead Point 11.11 269 1bs
Ps Snow Point 11.11 388 1bs
4 Dead Full UDL 124.0 plf
1 Live Full UDL 330.0 plf
Self-weight Dead Full UDL 17.5 pLE

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

Y 4 }
1 13.224° 1
! 13.112'
Unfactored:
Dead 977 1162
Live 2181 2182
Snow 61 327
Factored:
Total 3158 3344
Bearing:
Capacity
Beam 3423 3625
Support 3158 3344
Des ratio
Beam 0.92 0.92
Support 1.00 1.00
Load corb 42 42
Length 1.30 1.38
Min reg'd {1.30** 1.38%%
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support 1.11 1.11
Fcp_sup 625 525
““Minimum bearing length govemned by the required width of the supporting member.
BMS

PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-l. No.2
Total length: 13.22'; Clear span: 13'; volume = 5.1 cu.ft.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using Nps 2015 :

Criterion Analysis Value | Design Value Unit Analysis/Design
Shear fv = 71 Ev' = 290 psi Tv/Fv' = 0.25
Bending (+) 837 Fb' = 2454 psi fb/¥b' = 0.34
Live Defl'n 0.09 = <L/999 0.44 = 1L/360 in 0.21
Total Defl'n 0.16 = <L/999 0.66 = 1/240 in 0.24
Additional Data:
FACTORS: F/E(psi)CD M ct CL cv Cfu Cr CEre ci Cn LCH
Fv? 290 1.00 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2300 1.00 - 1.00 0.846 1.00 - 1.00 1.00 - - 2
Fep! 750 - - 1.00 - - - - 1.00 - - -
E' 2,0 million - 1.00 - - - - 1.00 - - 2
Eminy"' 1.04 million - 1.00 - - - - 1.00 - - 2
CRITICAL LOAD COMBINATIONS:
Shear : LC #2 = DL, V max = 3318, V design = 2662 lbs
Bending(+): LC #2 = D+L, M = 10411 lbs-ft
Deflection: LC #2 = D+L (live)

LC #2 = D+L  {total)
D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output

Load Patterns: s=$/2, X=L+S or L+Lr, _=nc pattern load in this span
Load combinations: ASCE 7-10 / IBC 2015

CALCULATIONS:

Deflection: EI = 238906 lb-in2

"Live” deflection = Deflection from all non-dead loads ({(live, wind, snow..)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection,
Lateral stability{+): Lu = 13.13'" Le = 25.38" RB = 19.9

Design Notes:
1. WeodWorks analysis and design are In accerdance with the ICC International Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.
2. Please verify that the defauft timits are appropriate for your icati

3. SCL-BEAMS (; Composite Lumber): the SCL ion is for preliminary design only. For final member design contact your local SCL manufacturer.

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

5. FIRE RATING: LVL, PSL and LSL are nat rated for fire




COMPANY PROJECT

@ Wood\Works® |.....fu

SOFTWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoadWorks Sizer 11.1

Loads:

Load Type Distribution|Pat~] Location [ft] Magnitude Unit

tern Start End Start End

d Dead Full UDL N 86.0 plf
s Snow Full UDL 230.0 plf
dl Dead Point 1.13 540 1bs
dz Dead Point 13.13 540 1bs
sl Snow Point 1.13 900 lbs
52 Snow Point 13.13 800 1bs
Self-weight Dead Full UDL 17.5 plf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

k. g }
1 14.263 1
' 14331
Unfactored:
Dead 1277 1277
Snow 2540 2540
Factored:
Total 3817 3817
Bearing:
Capacity
Beam 4137 4137
Support 3817 3817
Des ratio
Beam 0.92 0.92
Support 1.00 1.00
Load comb #2 #2
Length 1.58 1.58
Min req'd |1.58** 1.58**
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support 1.11 1.11
Fep sy 625 625
**Minimum bearing length govemed by ihe required width of the supporting member.

BM10
PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-L No.2
Total fength: 14.26" Clear span: 14'; volume = 5.5 cu.ft.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using NDS 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design
Shear fv = 80 Fv' = 334 psi Ev/Evt = 0.24
Bending (+) 792 Fb' = 2535 psi fb/Fb' = 0.31
Live Defl'n 0. <L/999 0.47 = 1L/360 in 0.22
Total Defl'n 0.18 = 1./956 0.71 = 1L/240 in 0.25
Additional Data:
FACTORS: F/E(psi)CD ot ct CL v cfu 934 Cfrt ci cn LcH
Ev*® 290 1.15 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2900 1.15 - 1.00 0.760 1.00 - 1.00 1.00 - - 2
Fep' 750 - - 1.00 - - - - 1.00 - - -
E! 2.0 million - 1.00 - - - - 1.00 - - 2
Eminy"' 1.04 million - 1.00 - - - - 1.00 - - 2
CRITICAL LOAD COMBINATIONS:
Shear : LC #2 = D+S, V max = 3796, V design = 2970 lbs
Bending (+): LC #2 D+s, M = 9859 lbs-ft
Deflection: LC #2 D+S  (live)
LC #2 = D+$ (total)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output

Load combinations: ASCE 7-10 / IBC 2015

CALCULATIONS:

Deflection: EI = 238906 1lb-in2

"Live" deflection = Deflection from all non-dead leads (live, wind, snow..)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.

Lateral stability(+): Lu = 14,13' Le = 27.06' RB = 20.6

Design Notes:
1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.

2. Please verify that the default tan limits are approp for your
3. SCL-BEAMS Comp: Lumber): the SCL selection is for preliminary design only. For final member design contact your local SCL manufacturer.
4, Size factors vary from one manufacturer to another for SCL materials. They can be inthe editor.

5. FIRE RATING: LVL, PSL and LSL are not rated for fire




COMPANY PROJECT

@ WoodWorks® |......).

SOFTWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:
Load Type Distribution{Pat-| Location [ft] Magnitude Unit
tern| Start End Start End

dl Dead Full UDL 90.0 plf
1 Live Full UDL 240.0 plf
pdl Dead Point 4.07 83 1bs
P11 Live Point 4.07 220 1lbs
Self-weight Dead Full UDL 10.4 pilf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

L '
1 11.141 1
g 11.07
Unfactored:
Dead 612 589
Live 1477 1417
Factored:
Total 2089 2006
Bearing:
Capacity
Beam 2264 2174
Support 2089 2006
Des ratio
Beam 0.92 0.92
Support 1.00 1.00
Load comb #2 #2
Length 0.86 0.83
Min req'd {0.86** 0.83%*
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support] 1.11 1.11
Fcp sup 625 625
*Minimum bearing length govemed by the required width of the supporting member.
BM11

PSL, PSL, 2.0€, 3-1/2"x9-1/2"
Supports: All - Timber-soft Beam, D.Fir-L No.2
Total length: 11.14"; Clear span: 11'; volume = 2.6 cu.ft.

N Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using NDS 2015
Criterion Analysis Value Design Value Unit Analysis/Design

Shear fyv = 81 Fv' = 290 psi fv/Fv' = 0.28
Bending (+) fb 1332 2796 psi fb/Fb' = 0.48
Live Defl'n 0.18 L/731 1./360 in 0.49
Total Defl’'n 0.29 = L/451 L/240 in 0,53

Additional Data:

FACTORS:  F/E{psi)CD M ct cL cv Cfu cr cfrt  Ci cn  LCH#
EFv' 2%0 1.00 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2900 1.00 - 1.00 0.964 1.00 - 1.00 1.00 - - 2
Fep' 750 - - 1.00 - - - - 1.00 - - -
E’ 2.0 million - 1.00 - - - - 1.00 - - 2
Eminy' 1.04 million - 1.00 - - - - 1.00 - - 2

CRITICAL LOAD COMBINATIONS:

Shear : LC #2 = D+L, V max = 2077, V design = 1795 lbs
Bending(+): LC #2 D+L, M = 5844 1bs-ft
Deflection: LC #2 = D+L (live)

LC #2 = D+L (total)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output

Load combinations: ASCE 7-10 / IBC 2015

CALCULATIONS:

Deflection: EI = 500e06 lb-in2

"Live" deflection = Deflection from all non-dead loads (live, wind, snow.)
Total Deflection = 1.50{Dead Load Deflection} + Live Load Deflection.

Lateral stability(+): Lu = 11,06' Le = 20.44' RB = 13.8

Design Notes:
1. WoodWarks analysis and design are in accordance with the ICC Intemational Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplemnent.

2. Please verify that the default ion limits are appropriate for your app
3, SCL-BEAMS al C ite Lumber): the SCL ian s for preliminary design only. For final member design contact your local SCL manufacturer.
4. Size factors vary from one manufacturer to another for SCL ials. They can be in the editor.

5. FIRE RATING: LVL, PSL and LSL are not rated for fire endurance.
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COMPANY PROJECT

@ Wood\Works® . udw

SOFTWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:

Load Type Distribution|Pat-| Location [ft]| Magnitude Unit
tern Start End Start End

Pd Dead Point 12.54 510 lbs

Ps Snow Point 12,54 669 1lbs

Self-weight Dead Full UDL 17.5 plf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

" ]
1 15.083 T
} 15%42‘
Unfactored:
Dead 217 556
Snow 112 557
Factored:
Total 329 1113
Bearing:
Capacity
Beam 1313 1313
Support 1211 1211
Des ratio
Beam 0.25 0.85
Support 0.27 0.92
Load comb #2 #2
Length 0.50* 0.50*
Min req'd 0.50* 0.50*
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support| 1.11 1.11
Fcp_sup 625 625
“Minimum bearing length setting used: 1/2” for end supports
BM12

PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-1. No.2
Total length; 15.08" Clear span: 15'; volume = 5.9 cu.ft.
Lateral support: top= at supparts, bottom= at supporis;

Analysis vs. Allowable Stress and Deflection using NDS 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design
Shear v 29 Ev' 334 psi fu/Ev' = 0.09
Bending (+) fb 221 Fb' 2447 psi fb/Fb' = 0.0%

Live Defl'n 0.02

Houonon

<L/999 0.50 = L/360 in 0.03

Total Defl'n 0,05 = <L/999 0.75 L/240 in 0.06
Additional Data:
FACTORS:  F/E(psi)CD 24 ct cL v cfu cr  cfrt . ci cn  LCH
Fy' 290 1.15 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2900 1.15 - 1.00 0.734 1.00 - 1.00 1.00 - 2
Fep' 750 - - 1.00 - - - - 1.00 - - -
E’ 2.0 million - 1.00 - - - - 1.00 - - 2
Eminy’  1.04 million - 1.00 - - - - 1.00 - - 2
CRITICAL LOAD COMBINATIONS:

Shear : LC #2 D+S, V max = 1090, V design = 1090 lbs

Bending (+): LC #2 D+S, M = 2750 lbs-ft

Deflection: LC #2 D+S  (live)
Lc #2 D+S  (total)
D=dead L=live S=snow W=wind I=impact Lr=reoof live Le=concentrated E=earthquake
All LC's are listed in the Analysis output
Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:
Deflection: EI = 238%e06 lb-in2
"Live" deflection = Deflection from all non-dead loads {live, wind, snow.)
Total Deflection = 1.50{Dead Load Deflection) + Live Load Deflection.
Lateral stability(+): ©Lu = 15.06' Le = 28.50' RB = 21.1

Design Notes:
1. WoodWorks analysis and design are in accordance with the ICC international Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.
2. Please verify that the default deflection limits are appropriate for your application.

3. SCL-BEAMS Ci ite Lumber): the SCL is for pretiminary design only. For final member design contact your local SCL manufacturer.

4, Size factors vary from one manufacturer to another for SCL. ials. They can be in the editor.

5. FIRE RATING: LVL, PSL and LSL. are not rated for fire
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COMPANY PROJECT

@ Wood\Works® ...

SOFIWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:
Load Type Distribution|Pat-| Location [ft] Magnitude Unit
tern Start End Start End
dl Dead Full Area 15.00(2.50") [psf
i1 Live Full Area 60.00(2.50") |pst
sl Snow Full Area 25.00(2.50") |psf
Pd Dead Point 1.00 555 1bs
Pd2 Dead Point 8.00 555 1bs
P11 Live Point 1.00 1250 1bs
P12 Live Point 8.00 1250 1bs
Psl Snow Point 1.00 781 1bs
Ps2 Live Point 8.00 . 781 1bs
Self-weight Dead Full UDL 9.0 plf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

k . }
1 9.361 1
J a.181"
Unfactored:
Dead 793 750
Live 2108 25717
Snow 996 370
Factored:
Total 3121 3328
Bearing:
Capacity
Beam 3121 3328
Support 5082 5418
Des ratio
Beam 1.00 1.00
Support 0.61 0.61
Load comb #3 #2
Length 2.10 2.24
Min req'd 2.10 2.24
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support 1.11 1.11
Fcp sup 625 625
BM15

Glulam-Bal., West Species, 20F-1.6E WS, 3-1/2"x13-1/2"
9 laminations, 3-1/2" maximum width,
Supponts: All - Timber-soft Beam, D.Fir-L No.2 .
Total length: 9.36"; Clear span: 9'; volume = 3.1 cu.ft.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using NDs 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design
Shear fv = 97 Ev' = 195 psi fv/Fv' =
Bending (+) fb = 521 Fb' = 1862 psi fu/Fb' = 0.28
Live Defl'n 0.05 = <L/999 0.31 = L/360 in Q.17
Total Defl'n 0.08 = <L/999 0.46 = L/240 in 0.17
Additional Data:
FACTORS: F/E(psi)CD e ct CL v Cfu Cr cfrt Hotes Cn*Cvr LCH#
Evt 195 1.00 1.00 1.00 - - - - 1,00 1.00 .00 2
Fb'+ 2000 1.00 1.00 1.00 0.931 1.000 1.00 1.00 1.00 1.00 - 2
Fep' 425 - 1.00 1.00 - - - - 1.00 - - -
E’ 1.5 million 1.00 1.00 - - - - 1.00 - - 2
Eminy' 0.63 million 1.00 1.00 - - - - 1.00 - - 2
CRITICAL LOAD COMBINATIONS:
Shear s LC #2 = D+L, V max = 3062, V design = 3062 lbs
Bending (+): LC #2 = D+L, M = 4614 1bs-ft
bDeflection: LC #2 = D+L (live}

LC #2 = D+L (total)
b=dead L=live S=snow W=wind I=impact Lr=roof live Lc¢=concentrated E=earthquake
All LC's are listed in the Analysis output ‘
Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:
peflection: EI = 1076e06 lb-in2
"Live" deflection = Deflection from all non-dead loads (live, wind, snow..)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.
Lateral stability(+): Lu = 9.19' Le = 18.31" RB = 15.6

Design Notes:

1. WoodWorks analysis and design are in accordance with the ICC Intemational Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.
2. Please verify that the default deffection limits are appropriate for your application.

3. Glulam design values are for materials conforming to ANS! 117-2015 and manufactured In accordance with ANSI A1980.1-2012

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

5. Glulam Beams shall be laterally supp d ing to the provisions of NDS Clause 3.3.3.

6. GLULAM: bearing length based on smaller of Fcp(tension}, Fep(comp'n).
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COMPANY PROJECT

@ WoodWorks® |.....w.

SOFTWARE FOR WQOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:

Load Type Distribution|Pat—-| Location [ft] Magnitude Unit
tern Start End Start End

d Dead Full UDL 388.0 plf

1 Live Full UDL 1070.0 plf

Self-weight Dead Full UDL 17.5 plf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

k ' )
1 7.801 i
! 7.701
Unfactored:
Dead 1600 1600
Live 4227 4227
Factored:
Total 5827 5827
Bearing:
Capacity
Beam 6316 6316
Support 5827 5827
Des ratio
Beam 0.92 0.92
Support 1.00 1.00
Load comb #2 #2
Length 2.41 2.41
Min reg'd {2.41** 2.41%*
Cb 1.00 1.00
Cb min 1.00 1.00
Cb support 1.11 1.11
Fcp sup. 625 625
**Minimum bearing length governed by the required width of the supporting member.

BM16
PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-L No.2
Total tength: 7.9'; Clear span: 7.5"; volume = 3.1 cu.ft.
Lateral support: top= at supports, bottom= at supports;

Analysis vs. Allowable Stress and Deflection using Nps 2015 :

Criterion Analysis Value | Design Value Unit Analysis/Design
Shear fv = 96 Fv' = 290 psi fv/EVv’ = 0.33
Bending (+) fb 879 Fb' 2735 psi fb/Fb' = 0.32

Live Defl'n 0.04

<L/99% 0.26 = L/360 in 0.14

Wonon o

Total Defl'n 0.06 <L/999 0.3% L/240 in 0.14
Additional Data:
FACTORS: F/E(psi)CD foil 4 ct CL cv Cfu Cr cfrt ci Cn LCH
Fv' 29 1.00 - 1.00 - - - - 1.00 - 1.00 2
Fb'+ 2900 1.00 - 1.00 0.943 1.00 - 1.00 1.00 - - 2
Fep' 750 - - 1.00 - - - - 1.00 - - -
E' 2.0 million - 1.00 - - - - 1.00 - - 2
Eminy"’ 1.04 million - 1.00 - - - - 1.00 - - 2
CRITICAL LOAD COMBINATIONS:

Shear : LC #2 = D+L, V max = 5681, V design = 3566 lbs

Bending{+}: LC #2 = D+L, M = 10937 lbs~-ft

Deflection: LC #2 = D+L (live)

LC #2 D+L (total)
D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
ALl LC's are listed in the Analysis output
Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:
Deflection: EI = 238%e06 1b-in2
"Live" deflection = Deflection from all non-dead loads (live, wind, snow.)
Total Deflection = 1.50{Dead Load Deflection) + Live Load Deflection.
Lateral stability(+): Lu = 7.6%' Le = 15.88' RB = 15.8

Design Notes:
1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.
2. Please verify that the default fon fimits are appropriate for your app i
3. SCL-BEAMS (! Ci ite Lumber): the 8CL ion Is for preliminary design only. For final member design contact your local SCL manufacturer.
i editor.

4, Size factors vary from one mz;nufaclurer to another for SCL ials. They can be in the
5. FIRE RATING: LVL, PSL and LSL are not rated for fire endurance.
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@ WoodWorks® |.......

SOFIWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:

Load Type Distribution|Pat-| Location [ft] Magnitude Unit

tern Start End Start End

Pdl Dead Point 4.90 1277 1bs
Pl1l Live Point 4.90 2540 1lbs
Pd2 Dead Point 6.15 2314 1bs
Ps2 Snow Point 6.15 3611 1bs
Self-weight Dead Full UDL 17.5 pif

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

k . 3y
1 11.789 1
, 11.645"
Unfactored:
Dead 1957 1838
Live 1488 1052
Snow 1727 1884
Factored:
Total 4387 4041
Bearing:
Capacity
Beam 4734 4379
Support 4367 4041
Des ratio
Beam 0.92 0.92
Support 1.00 1.00
Load comb #3 #3
Length 1.80 1.67
Min reg'd |1.80** 1.67**
Ch 1.00 1.00
Cb min 1.00 1.00
Cb support 1.11 1.11
Fcp sup 625 625
*Minimum bearing length govemed by the required width of the supporting member.

BM17
PSL, PSL, 2.0E, 3-1/2"x16"
Supports: All - Timber-soft Beam, D.Fir-L. No.2
Total length: 11.79"; Clear span: 11.5"; volume = 4.6 cu.ft.
Lateral support: top= at supports, battom= at supports;

Analysis vs. Allowable Stress and Deflection using NDs 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design
Shear fv = Ev' = 334 psi fv/Fv' = 0.35
Bending {+) fb = 1787 Fb' = 2772 psi fb/Fb' = 0,64
Live Defl'n 0.11 = <L/999 0.39 = L/360 in 0.28
Total Defl'n 0.24 = L/586 0.58 = 1L/240 in 0.41
Additional Data:
FACTCRS: F/E(psi)CD [ot21 Ct CL cv cfu Cr cfrt Ci Cn LCH
Fv' 290 1.15 - 1.00 - - - - 1.00 - 1.00 3
Fb'+ 2300 1.15 - 1.00 0.831 1.00 - 1.00 1.00 - - 3
Fep! 750 - - 1.00 - - - - 1.00 - - -
B’ 2.0 million - 1.00 - - - - 1.00 - - 3
Eminy' 1.04 million - 1.00 - - - - 1.00 - - 3
CRITICAL LOAD COMBINATIONS:
Shear LC #3 = D+.75{L+S), V max = 4367, V design = 4343 1lbs
Bending (+): LC #3 = D+.75{(L+5), M = 22233 lbs-ft
Deflection: LC #3 D+.75{L+S) (live)
LC #3 = P+.75{L+S) (total)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output

Load combinations: ASCE 7-10 / IBC 2015

CALCULATIONS:

Deflection: EI = 2389e06 1b-in2

"Live" deflection = Deflection from all non-dead loads (live, wind, snow..)
Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.

Lateral stability(+): Lu = 11.63' Le = 23.00' RB = 19.0

Design Notes:
1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.

2. Please verify that the default fon fimits are appropriate for your
3. SCL-BEAMS (Structural Composite Lumber): the SCL. ion is for preliminary design only. For final member design contact your local SCL manufacturer.
4. Size factors vary from one manufacturer to another for SCL. ials. They can be d in the editor.

5. FIRE RATING: LVL, PSL and LSL are not rated for fire endurance.

|- 2
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SOFTWARE FOR WOOD DESIGN

COMPANY PROJECT

Design Check Calculation Sheet
‘WoodWorks Sizer 11.1

Loads:

Load DistributicniPat- Hagnitude Unit

tern Start End

dl Full UDL 810.0 353
d2 Paint 1755 1ks
d3 Point 410 1bs
a4 Point 210 1bs
45 Point 217 1bs
11 Full UDL 720.0 pif
12 Point 1.76 2520 1us
13 Point 2.26 1080 1bs
14 Point 5.26 1030 1bs
51 Full UDL 450.0 plf
52 Point 1350 1bs
53 Point 615 1bs
84 Point 875 1ks
85 Point 112 1bs
Self-waioht Lead Full UDL 26.2 plf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

12738

1
1 1
12.
Unfactared:
d 8128 6105
8354 5495
5071 3472
Factored:
Total 18196 12831
Bearing:
Capacity
Baan 20330 14371
Support | 18195 12831
Des ratio
Bean 0.89 0.89
Suppart 1.00 1.00
Load corb 3 43
Length 5.18 3.65
Min regtd [s.13¢ 3.65¢¢
b 1.00 1.00
Co nin 1.00 1.00
Co suppart| 1.07 1.07
Ecp_sup 825 525
T} nimum bearing length governed by the required width of the sUpparting member.
BM18

PSL, PSL, 2,0E, 5-1/4"x16"
Suppodts: Al - Timber-soft Beam, D.Fir-L No.2
Total length: 12.74; Clear span: 12; volume = 7.4 cu.R.
Lateral support: top= at supports, battom= at supports:

Analysis vs. Allowable Stress and Deflection using nos 2015 <

Criterion Analysis Value | Pasign vValue Unit Analysis/Destan
Shear Tor = 245 750 B TVr7Ev B
Bending(+} 2200 2814 psi fo/Eb*

Live D2fl'n L/795 L/ 360 in

Total i'n L7348 L/214 i

TThe effect of ESIAL 108ds within a dlstance d OF the SUFFOLT
has been included as per NDS 3.4.3.1

Additional Data:

FACTORS: F/E{psi)CD CH ct CL cv mfu 13 Cfrt ci cn ey
Evt 29 1.00 - 1.00 - - - - 1.00 - 1.09 2
Eot+ 2900 1.00 - 1.00 0,970 1.90 - 1.00 1.00 - - 2
Eopt 750 - - 1.00 - - - - 1.00 - - -
E? 2.0 million - 1.00 - - - - 1.00 - - 3
Eminy? 1.04 million - 1.00 - - - - 1.00 - - 3

CRITICAL LOAD COMBINATIONS:

Shear : LC #2 DL, V r = 16151, V design* = 13743 lbs

Bending(+): LC #2
Deflectlon: LC #3
LT §3

;M= 41070 1bs-ft
D+.TS(L+S)  (ldve)
D+.T5(L48)  (rotal)
=ulnd I=irpact Lr=roof live Le
ted in the Analysis output
© ASCE 7-10 / IBC 2015

centrated Erearthjuake
All LC's are 1t
Load conbinatie
CALCULATIONS:
Daflection: EI =  3584e06 lb-inZ

"Live” deflection = Dsflestion from all non-dead loads (14 wind, sn
Total Deflection = 1.50({Dsad Load Daflastion) * Live Load Deflestion.
Lateral stability{+): Lu = 12.38' Le = 24.13' RB = 13.0

Design Notes:

1. WoodWorks analysis and design ase In accordance vith the ICC International Buzding Code (IBC 2015), the National Design Specification (NDS$ 2015), and NDS Design Supplement.

2. Pleasa veriy that the defaut deflection imits are appropriate for your appécation.
3. SCL-BEAMS (Structural Campasite Lumber): the attached SCL selection is for prefiminary design only. For final member design contact your kocal SCL manufacturer.
4. Siza factors vary from one manufacturer to another for SCL materials, They can be changed in the database edor.

5. FIRE RATING; LVL, PSL and ESL are not rated for fire endurance.
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COMPANY PROJECT

@ WoodWorks®  |......|..

SOFTWARE FOR WOOD DESIGN

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:

Load Type Distribution|Pat-| Location [ft] Magnitude Unit
tern Start End Start End

d Dead Full UDL 90.0 plf

1 Live Full UDL 360.0 plf

Self-weight Dead Full UDL 14.6 plf

Maximum Reactions (lbs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

L 3 }
1 18.624 1
J 18.312'

Unfactored:

Dead 972 972

Live 3352 3352
Factored:

Total 4325 4328
Bearing:

Capacity

Beam 4325 4325

Support 8628 8628
Des ratio

Beam 1.00 1.00

Support 0.50 0.50

Load comb #2 #2
Length 3.75 3.75
Min req'd 3.75 3.75
Cb 1.00 1.00
Cb min 1.00 1.00
¢b support] 1.07 1.07
Fcp sup 825 625

BM20

Glulam-Bal., West Species, 20F-1.5E WS, 5-1/8"x15"
10 laminations, 5-1/8" maximum width,
Supports: All - Timber-soft Beam, D.Fir-L No.2
Total length: 18.62"; Clear span: 18'; volume = 9.9 cu.fi.
Service: wet; Lateral support: top= at supports, bottorn= at supports;

Analysis vs. Allowable Stress and Deflection using NDs 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design

Shear fv = 70 Fv' = 171 psi fv/Ev? = 0.41
Bending {+} fb = 1216 Eb’ 1507 psi fo/Fb* = 0.81
Live Defl’'n | 0.51 = L/434 | 0.61 = L/360 | in 0.83
Total Defl'n ] 0.80 = 1/274 | 0.92 = 1/240 ] in 0,87

Additional Data:

FACTORS: F/E{psi)CD CcM ct CL cv Cfu Cr Cfrt Notes Cn*Cvr LCH#
Fv! 1935 1.00 0.88 1.00 - - - - 1.00 1.00 1.00 2
Fb’+ 2000 1.00 0.80 1.00 0,942 0.991 1.00 1.00 1.00 1.00 - 2
Fep' 425 - 0.53 1.00 - = - - 1.00 - - -
E® 1.5 million 0.83 1.00 - - - = 1.00 - - 2
Eminy’ 0.63 million 0.83 1.00 - - - - 1.00 - - 2

only the lesser of CL and CV is applied, as per HDS 5.3.6

CRITICAL LOAD COMBINATIONS:
Shear 1 LC #$2 = D+L, V max = 4254, V design = 3601 lbs
Bending(+): LC #2 D+L, M = 19477 lbs-ft
Deflection: LC #2 D+L  (live)

LC #2 = D+L (total)
D=dead L=live S=snow W=wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output
Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:
Deflection: EI = 2162€06 lb-in2
"Live" deflection = Deflection from all non-dead loads (live, wind, snow..)
Total Deflection = 2.00(Dead Load Deflection) + Live Load Deflection.
Lateral stability{+): ©Lu = 18.31' Le = 33.69" RB = 15.2

Design Notes:

1. WaodWorks analysis and design are in accordance with the ICC Intemational Building Cade (IBC 2015), the National Design Specification (NDS 2015), and NDS Design Supplement.
. Please verify that the defauit deflection limits are appropriate for your application.
. Glulam design values are for materials conforming to ANSI 117-2015 and manufactured in accordance with ANSI A180.1-2012

2

3

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

5. Glulam Beams shall be laterally supported ing to the pi ions of NDS Clause 3.3.3.
6. GLULAM: bearing length based on smaller of f i Fi 'n).
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@ Wood\Works® |-

SOFTWARE FOR WOOD DESIGN

COMPANY PROJECT

Design Check Calculation Sheet
‘WoodWorks Sizer 11.4

Loads:
Load Type Distribution]Pat-| Location [(ft]] tagnitude |unit
tern] Stars End | srarc  En

) BEad Full UDL 585.0 PIT

1 Live Full UDL 210.0 pif

s Snow Full UDL 450.0 pif

£d paad Point 1.58 1755 lbs

el Live Eoint 1.58 2520 lbs

es Snow Point 1.58 1350 1bs

Selfzweioht  [pead Full UDL 7.9 pLE

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

PSL, 2.0E, 3-1/2"X7-1/4"

Sy . All - Timber-soft Beam, D.Fir-L No.2
Total length: 3.17; Clear span: 2.835" volume =06 cuft.
{ ateral support: top= at supports, bettom= at supports;

k . +
4 3.165 1
Unfactored:
Dead 1815 1815
21 2589 2569
Snow 1387 1387
Factoreds
Total 1798 1798
Bearing:
Capacity
Bzan 5200 5200
Suppoet 1758 1728
Des ratio
Bean 9.52 0.92
Support 1.00 1.00
Load Th 43 43
Length 1.98 1.9
Min reqtd |1.99v¢ 1.98e¢
<o 1.00 100
%o min 1.60 1.00
sugpart] 1.11 111
suo 82 825
mum bearing Tengih governed by the requied VAdin of the SUpporiing member.
BM23

Analysis vs. Allowable Stress and Deflection using kos 2015 :

Criterion Analysis Value Dasign  Value Unit Analysis/Dasian
fv = 195 Ev? 2490 psi tv/Ev! .67
b = 1836 Fo' 2884 psi b/ 9.65
0.02 = <L/99% 0.10 L7360 in 9,21
Total Dafl'n 0.04 = L7913 0.i5 = L/244 in 0.26
Additional Data:
EACTORE: F/E{psi)iCD ozt ct CL [n's Cfu Cr Cfre <L cn Ly
v 290 1.00 - 1.00 - - - - 1.00 - 1.90 2
o'+ 2200 1.00 - 1.00 0.224 1.60 - 1.00 1.00 - - 2
Fop? 150 - - 1.00 - - - - 1.00 - - -
£’ 2.0 million - 1.00 - - - - 1.00 - - 3
Eniny" 1.04 million - 1.00 - - - - 1.00 - - 3
CRITICAL LOAD COMBINATIONS:
Shear : LC 42 = D4L, V rax = 4287, V desian = 3303 lbs
Bapding(+): LC 42 = D+L, ¥ = 4512 lbs-ft

peflestion: LC #3 DHLTS(L4S)  (liva)

Le #3 D+, 75(L+8)  (total)
P-dead L=live S=3 W=wind I=irpact Lr=roof live L=
A1l LC's are listsd in the Rnalysis output
Lsad corbinations: ASCE 7-10 / IBC 2015
CALCULATIONS:

sentrated Ersarthauake

beflection: EI = 222606 1b-in2

“Live" deflaction eflection from all non-dead loads {live, wind, snow.)
Total Deflzction = 1.50(Dead Load Dsflection) + Live Load Daflection.
Lateral stability(+): Lu = 3.00' Le = 6.19' RB = 6.6

Design Notes:

1. WoodWorks analysis and deslgn are in accordance wih the ICC Intemational Bullding Code (IBC 2015), the Nationat Design Specification (NDS 2015). and NDS Design Supplement.
2. Please verify that the defau2 deflection imis are appropriate for your application.

3, SCL-BEAMS (Structural Composite Lumber): the altached SCL selection is for prefiminary design only. For final member design contact your local SCL manufacturer.

4. Size factors vary from one manufacturer to another for SGL materials, They can be changed in the database edior.

5. FIRE RATING: LVL, PSL and LSL are not rated for fire
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Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project Descr:
and then using the "Printing &

Title Block" selection.

Title Block Line 6

Project ID:

Printed. 2 MAR 2018, 10:39AM

Concrete Beam

Lic. # : KW-06005155
Description : Grade Beam #1

CODE REFERENCES

12015 Projects\15227.20 Rudolf Residence Civil Design\_Structural\Engineering\Gravity\grade beams (NEW).ect
ENERCALC, INC. 1983-2017, Build:10.17.12.10, Ver:10.17.12.10
Licensee : CG ENGINEERING

Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

fe n = 4.0 ksi ¢ PhiValues Flexure:  0.90
fr=fc™™ *7.50 = 474.342 psi Shear: 0.750 . . . .
W Density = 145.0 pof B, = 0.850
A LWt Factor = 1.0
Elastic Modulus = 3,122.0 ks Fy - Stirrups 60.0 ksi
fy - Main Rebar = 60.0 ks E.Stmups = 290005k
E-MainRebar =  29,000.0 ksi IMup Bar Sizé
Number of Resisting Legs Per Stirrup = 2
@ L] 8 ]
>

D(1.429) L(0.920) S(0.1880)

11.10 1t

11.10 ft | 11.10 ft ]
22 WX T8t 1 22" wx 18I |

2L WRTTO T

_ Cross Section & Reinforcing Details
Rectangular Section, Width =22.0in, Height=18.01in
Span #1 Reinforcing....

446 at 3.0 in from Bottom, from 0.0 to 11.10 ft in this span 446 at 3.0 in from Top, from 0.0 to 11.10 ft in this span
Span #2 Reinforcing....
446 at 3.0 in from Bottom, from 0.0 to 11.10 ft in this span 446 at 3.0 in from Top, from 0.0 to 11.10 ft in this span
Span #3 Reinforcing....
446 at 3.0 in from Bottom, from 0.0 to 11.10 ft in this span 446 at 3.0 in from Top, from 0.0 to 11.10 ft in this span
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Loads on all spans...
D=1.429, L=0.920, S=0.1880

Uniform Load on ALL spans : D=1.429, L=0.920, S =0.1880 k/ft

DESIGN SUMMARY [ DesignOK |
Maximum Bending Stress Ratio = : 0.394 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.005in Ratio= 26852 >=36
Mu : Applied -46.318 k-ft Max Upward Transient Deflection 0.000in Ratio = 0 <360
Mn * Phi : Allowable 117.418 k-ft Max Downward Total Deflection 0.015in Ratio= 8990>=18
. . Max Upward Total Deflection 0.000 in Ratio = 999>=18
Location of maximum on span 0.000 ft
Span # where maximum occurs Span#3

Shear Stirrup Requirements

Between 0.00 to 0.00 ft, PhiVc/2 < Vu <= PhiVe, Req'd Vs = Min 9.6.3.3, use stirups spaced at  7.000 in
Between 0.07 to 8.81 ft, Vu <PhiVc/2, Req'd Vs = Not Reqd 9.6.3.1, use stirrups spaced at  0.000 in
Between 8.88 to 12.28 ft, PhiVc/2 < Vu <= PhiVe, Req'd Vs = Min 9.6.3.3, use stirrups spaced at  7.000 in
Between 12.36 to 20.94 ft, Vu <PhiVc/2, Req'd Vs = Not Reqd 9.6.3.1, use stirrups spaced at  0.000 in
Between 21.02 to 24.42 ft, PhiVc/2 < Vu <= PhiVe, Req'd Vs = Min 9.6.3.3, use stirrups spaced at  7.000 in
Between 24.49 to 33.23 ft, Vu < PhiVc/2, Req'd Vs = Not Reqd 9.6.3.1, use stirrups spaced at  0.000 in
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Title Block Line 1 Project Title:

You can change this area Engineer: Project ID:

using the "Settings" menu item Project Descr:

and then using the "Printing &

Title Block" selection.

Title Block Line 6 Printed: 2 MAR 2018, 10:45AM

12015 Projects\15227.20 Rudolf Residence Civil Design\_Structural\Engineering\Gravity\grade beams (NEW).ec6
Concrete Beam ENERCALC, INC. 1983-2017, Build:10.17.12.10, Ver:10.17.12.10
Lic. # : KW-06005155 Licensee : CG ENGINEERING
Description : Grade Beam #4

CODE REFERENCES

Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

fc = 4.0 ksi ¢ PhiValues Flexure:  0.90
fr=fc = *7.50 = 474.342psj Shear: 0.750 5 o 5 °
\/ Density = 145.0 pef B4 = 0.850
A LtWt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0ksi
fy - Main Rebar = 60.0 ksi £ Sirps = 220003k
E-ManRebar =  29,000.0 ks P
Number of Resisting Legs Per Stirrup = 2
® o ® ®
| -
D(2.31 )\9(53,25) O(7 .4p{A3A8) W B8). SIPE6.36)
)
15.250 ft |
> Z WXTe N0 1
_ Cross Section & Reinforcing Details
Rectangular Section, Width = 22.0in, Height=18.0in
Span #1 Reinforcing....
446 at 3.0 in from Bottom, from 0.0 to 15.250 ft in this span 446 at 3.0 in from Top, from 0.0 to 15.250 ft in this span
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Load for Span Number 1
Uniform Load : D =1.440, L=0.910, S=0.230 k/ft, Tributary Width = 1.0 ft

Point Load : D=7.40, L=3.40, W=14.930, E=6.360 k @ 15.250 ft
Point Load: D=2.310, L=3.250k @ 0.0 ft

Point Load : D=0.450, L=1.80, S=0.50k @ 15.250 ft

DESIGN SUMMARY [ DesignOK |
Maximum Bending Stress Ratio = 0.935 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.033in Ratio= 5517>=36
Mu : Applied 109.824 k-ft Max Upward Transient Deflection 0.000 in Ratio = 0<360
Mn * Phi : Allowable 117.418 k-ft Max Downward Total Deflection 0.259jn Ratio = 705>=18
i . Max Upward Total Deflection 0.000in Ratio = 999>=18
Location of maximum on span 7.639 ft
Span # where maximum occurs Span# 1

Shear Stirrup Requirements

Between 0.00 fo 3.56 ft, PhiVc/2 < Vu <= PhiVc, Reg'd Vs = Min 9.6.3.3, use stirrups spaced at  7.000 in
Between 3.58 to 11.67 ft, Vu <PhiVc/2, Req'd Vs = Not Reqd 9.6.3.1, use stirrups spaced at  0.000 in
Between 11.69 to 15.22 ft, PhiVe/2 < Vu <= PhiVc, Req'd Vs = Min 9.6.3.3, use stirrups spaced at  7.000 in

A0

—
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Title Block Line 1 Project Title:

You can change this area Engineer: Project ID:
using the "Settings" menu item Project Descr:

and then using the "Printing &

Title Block" selection.

Title Block Line 6 Printed: 4 MAY 2018, 10:39AM

12015 Projects\15227.20 Rudolf Residence Civil Design\_Structural\Engineering\Gravity\grade beams (NEW).ec6
Concrete Beam ENERCALC, INC. 1983-2017, Buld:1047.12.10, Ver:10.17.12.10
Lic. # : KW-06005155 Licensee : CG ENGINEERING
Description : Grade Beam #5

CODE REFERENCES

Calculations per ACI 318-14, IBC 2015, ASCE 7-10
Load Combination Set : ASCE 7-10

Material Properties

fo i = 4.0 ksi ¢ Phi Values Flexure:  0.90
fr=fc " *7.50 = 474.342 psi Shear: 0.750 . o . °
W Density = 145.0 pef By = 0.850
A LtWt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0ksi
fy - Main Rebar = 60.0 ksi E-Strups = 29,0000kl
E-MainRebar =  29,000.0 ksi P
Number of Resisting Legs Per Stirrup = 2
@ B = L]
D(5) L(17)

NN\

>

_ Cross Section & Reinforcing Details
Rectangular Section, Width =22.0in, Height=18.0in
Span #1 Reinforcing....
446 at 3.0 in from Bottom, from 0.0 to 13.50 ft in this span 446 at 3.0 in from Top, from 0.0 to 13.50 ft in this span

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

Beam self weight calculated and added to loads
Point Load: D=5.0, L=17.0k @ 6.750 ft

DESIGN SUMMARY | DesignOK |
Maximum Bending Stress Ratio = 0.539 : 1 Maximum Deflection
Section used for this span Typical Section Max Downward Transient Deflection 0.011in Ratio= 14376>=36
Mu : Applied -63.292 k-ft Max Upward Transient Deflection 0.000 in Ratio = 0<360
Mn * Phi : Allowable 117.418 k-ft Max Downward Total Deflection 0.016in Ratio=  9897>=18
i ) Max Upward Total Deflection 0.000in Ratio = 999 >=18
Location of maximum on span 13.500 ft
Span # where maximum occurs Span#1

Shear Stirrup Requirements
Entire Beam Span Length : PhiVc/2 < Vu <= PhiVe, Req'd Vs = Min 9.6.3.3, use stirrups spacedat  7.000in

-4
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2/3/2017 Design Maps Summary Report
2|USGS Design Maps Summary Report

User-Specified Input

Report Title Rudolf Res.
Sat February 4, 2017 00:15:21 UTC

Build‘ing Code Reference Document 2012/2015 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 47.5561°N, 122.22481°W
Site Soil Classification Site Class D - “Stiff Soil”

Risk Category I/II/II1

USGS~Provided Output

)]
«
it

1.442 g Sus
0.554 g S

1.442 g Spe
0.831 g S,

0.961¢g
0.554 ¢

n
P
1l
It
I

For information on how the SS and S1 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.

MCER Response Spectrum Design Response Spectrum

Sa (g}
Saig)

0.00 t } t t t t t } t | 0.00 + i } } 1 } t t + |
0.00 0.20 0.40 0.0 0.80 1.00 1.20 1.40 1.50 1.B0 2.00 0.00 0.20 0.40 0.60 0.B0 1.00 1.20 1.40 1.60 1.B0 2.00

Period, T {sec) Periad, T {sac}

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

hitp:/learthquake. usgs.govidesignmaps/us/summary.php?template=minimal&latitude=47.5561 028Jongitude=-122,224809&siteclass=38&riskcategory=08&edition...



Mercer Island Wind Exposure
and Wind Speed-Up (Topographic Effect)

by Development Services Group (DSG), City of Mercer liland
Apiil 2009

o a5 )

B onwen. - K12000

- e e e T[N
1

] as

WIND EXPOSURE CATEGORIES & WIND SPEED-UP FACTORS
(1CC Section 1609 & ASCE 7-05 Chapter 6)

It is the responsibility of the Owner (or thelr Design Professional) to review site
canditions and determine the Kzt factor to be utilized for each specific praject. The Kzt
factors and wind expostre categories indicated on this map are the minimum values
accepted by tha City of Mercer Island without requiring the design professional to
submit ions and rth ic d ion (to verify the
values utilized in their wind load determination).

Please note — The K2t values indicated on this map are approximations based upon
periodic ions of i around Mercer lsland, These values
are intended for City of Mercer Island's plan review purposes only.

WIND EXPOSURE CATEGORIES:
Wind Exposure RN  Exposure ‘C* (1500 feet from Lake)

Category
Exposure 'B’ (all other areas)

WIND SPEED-UP (TOPOGRAPHIC EFFECT) - Kt Factor:

K.t Factor @@ Kt=1.0
Ki=13
Kin1.6
Ki=19

GENERAL HOTES FOR WD EXPOSURE AND WIND SPEED-UP MAP

s tmap ks the Wind Expastre Calagary and Wid Spead-up (Topographic Effects) Map for the
Ry of Mrcer istard. This map shovss the minimum wind exposure categary &nd the mnimum
wind Epead-up, Kul" factor, which Wil be accepted vithoul ea spedific documentaton and
cakudation.

thes vind speed phanomena msy beeur o Maroar Island that Is not spacificaly indartified on
\his map. I & the rasponsibTty of he Owner {ox thekr Dasign Professiona) la review sta
cordfEons and determina the appropriate desiys wind speed and expasire category for their

s pociic peoject and location.

This map is for the 3ob Use of the stafl of #1a Cay of Meroot stand'a Devesspment Services
Group SG) for the purpasss of permit appkcation evaustion. This mep provides DSG s @
general assessment of Wind Exposure Category and Wind Speed-up (Topogrephic Effects). Al
areas have ol bieen apacTically evaliated and thera may be locallons that are nol corrsctly
rapresented an this map. It is he responsibBy of ndiidual propedty owners and mep users to
evdate with thak proposad No ofrisk i
Imptiad of othenisa Indicated by the City of Mercer Istand wilh this map.

Informalion aboud dala used for e map, refarences, and data Emitaton are 2l described the
assockted Read Me" document. The ditalvarsion of this map Is arompaniad by a mefa data
38 cantalring perthent iformation bl map construction. This data map ks evatable on ths
Chy of Merceridand webste.

“The ity of Mercer istand s ting guidance prosided vithin [CC Section 1609 & ASCE 7-05
Chapler 6 ragarding defintions used whea creating this map.

DEFINTIONS:

Kifadon  Thotopogrephic efiect of vind spacd-up st isclated hils, ridges, and escarpments
cons€tuting sbrugt changes in the genaral topography, hieated In any esposure
categary, that meet o of the condiians hoted b ASCE 7-05 Minimum Design
Losds for Builéngs and Other Structures, Section 6,57,

Evposure B Tha wind exposurs category that apgbias whera tha sta fn quesson ks kocated a
ménémum of 1500 feet from the shorefins and ihe maan roof height ks less than or
equsl ko 30 feet per 1BC 2006 section 1609.43.

Exposure C: Thawhd exposure category fhat apsfias whers the ste In queston ks located
wiihin 1500 feetfrom the shoralne per [BG 2008 section 1608.4.3.

Wind Spead: Mintmum 85 mph 3-sacond gusd per IRC Figurs R301.2¢4)




Seismic Design
Risk Category

Seismic Importance Factor
Site Class

0.2s Spectral Response
1.0s Spectral Response

Site Coefficient (short period)
Site Coefficient (1.0 second)
Sms=Fa*Ss

Sma=F*Sq

Sps=2/3*Sws

S[)1=2/ 3*Sm1

2015 1BC

Type 1! Table 1604.5
|g= 1.00
S.C=D {Assumed) Section 1613.3.2
Se= 1.442 Figure 1613.3.1(1-6)
S4= 0.554 Figure 1613.3.1(1-6)

(Source: http://geohazards.usgs.gov/designmaps/us/application.php)

Seismic Design Category
Lateral Resisting System
Response Modification Coeff.
System Qverstrength Factor
Deflection Amplification Factor

Horizontal Irregularities
Vertical Irregularities
Analysis Procedure

Equivalent Lateral Force Design

Structure Type for Period
Building Period Coefficient
Building Period Coefficient
Building Height

Building Period, T,=Cih,"
C=Sps/(R/I¢)

Max C=Sp1/(T*R/I¢)

Min. C,=0.044*Sps*I;

Min. Cs=0.5*S,/(R/l¢), SDC E&F
Seismic Response Coeff., Cs

F=1 Table 1613.3.3(1)
F= 1.5 Table 1613.3.3(2)
Sms= 1.442 Section 1613.3.3
Smi= 0.831 Section 1613.3.3
Sps= 0.961 Section 1613.3.4
Spy= 0.554 Section 1613.3.4
SDC=D Table 1613.3.3(1-2)
Wood Shear Walls '
R= 6.50
Qp= 3.0
Cy= 4.0
NA
. NA
- ELF

All Other Structural Systems

C= 0.02
x= 0.75
h,= 35
T.= 0.288
Cs= 0.148

Max Cg= 0.296

Min. Cs= 0.042

Min. Cs= N.A.

Cs= 0.148 ( L\KWB

ASCE 7-10
Table 1.5-1

Table 1.5-2
Table 20.3-1

Figure 22-1
Figure 22-2

Table 11.4-1
Table 11.4-2

'~ Section 11.4.3
Section 11.4.3
Section 11.4.4
Section 11.4.4

Section 11.6

Table 12.2-1
Table 12.2-1
Table 12.2-1

Table 12.3-1
Table 12.3-2
Table 12.6-1

Section 12.8
Table 12.8-2

Table 12.8-2
Table 12.8-2

Section 12.8.2.1
Egn. 12.8-2
Eqgn. 12.8-3
Egn. 12.8-5
Egn. 12.8-6

Section 12.8.1.1

Description By DTR 3/9/2017
= o e Checked Date
Seismic Summary
ENGINEERING Scale NTS Sheet No.
250 4th. Ave South Project Job No.
Suite 200 72-75
Edmonds, WA 98020 Rudolf Res. 15227.10




Seismic Forces - Vertical Distribution
Refer to ASCE 7-10 Section 12.8.3
Diaphragm DL Area WpL Story wi-h* | w,.hS | Shear | Sum
lLevel (psf) (f)) (kips) Elev. (h) (k-ft) swi.h | Fy Fy
Roof Framing 55.0 1761 0.46 8.9 8.9
3rd Framing 73.8 1530 0.40 7.7 16.6
2nd Framing 55.6 565 0.15 2.9 19.5
= 184.415 - 3857 1.00 19.5 -
Base Shear (ULT) 27.3|kips
Base Shear {ASD) 19.5 kips * note that all table forces are ASD
_|Seismic Forces - Vertical Distribution Including Rho
Refer to ASCE 7-10 Section 12.3.4.2
Diaphragm Rho Shear Sum
Level p Fy Fy
Roof Framing k 8.9 8.9
3rd Framing 1.0 7.7 16.6
2nd Framing 1.0 2.9 19.5
T = 19.5 -
Diaphragm Forces - Vertical Distribution
Refer to ASCE 7-10 Section 12.10.1.1
Diaphragm w; W Fi T F, T FiaWpy | Fpx (Min) [Fo(Max)  Fp,
Level (kips) (kips) (kips) (kips) Zw 0.2SpslWy | 0.48psiwex GOvern
Roof Framing 55.0 55.0 8.9 8.9 8.9 7.6 15.1 8.9
3rd Framing 73.8 128.8 7.7 16.6 9.5 10.1 20.3 10.1
2nd Framing 55.6 184.4 2.9 19.5 5.9 7.6 15.3 7.6
Description N . NPT By Date
= e Seismic & Diaphragm Force Distribution DTR 02/28/18
O Checked Date
ENGINEERING Scale NTS Sheet No.
250 4th Ave. South e
Suite 200 Project Rudolf Res. fob No. )- L_f,
Edmonds, WA 98020 15227.10 '




Wind Design (ASCE 28.5 Enclosed Simple Diaphragm)

2015 IBC

ASCE 7-10

Building Exposure Exp.= C Section 1609.4 Section 26.7.3
Basic Wind Speed V=110 Per Jurisdiction
Risk Category lw= 1l Table 1.5-1
Top of Roof Height (feet) h=33.5
Mean Roof Height (feet) Nimean= 29.5
Building Length (feet) L=78
Building Width (feet) W= 52
End Zone Width, a (feet) a@ Figure 28.6-1
Roof Angle Angle= 36.5
Design Wind Pressure, pgoa Psaon= 21.6 Figure 28.6-1
Design Wind Pressure, Ps3os Pssoa= 14.8 Figure 28.6-1
Design Wind Pressure, psagc Pezoc= 17.2 Figure 28.6-1
Design Wind Pressure, psop Peaop= 11.8 Figure 28.6-1
Design Wind Pressure, pgaoe Psoe= 1.7 Figure 28.6-1
Design Wind Pressure, pgor Psaor= -13.1 Figure 28.6-1
Design Wind Pressure, P.agg Psaos= 0.6 Figure 28.6-1
Design Wind Pressure, psaon Psaon= -11.3 Figure 28.6-1
Design Wind Pressure, Pssoeon Ps3oeon™ -7-6 Figure 28.6-1
Design Wind Pressure, psapson Ps3ogon= -8.7 Figure 28.6-1
Height/Exposure Adjustment, A Amax= 1.40
Topo. Effect Coeff., K, Ku= 1.30
Vasg = Vyi'v0.6 Section 1609.3.1
ULT ASD
ps=A*Kzt*pg3o p.=A*Kzt*ps30*0.6
Ps3oa= 39.2 23.5
Ps308™ 26.8 16.1
Ps3oc™ 31.2 18.7
Ps3op™ 21.4 12.8
Ps3oe= 3.1 1.8
Ps3or= -23.8 -14.3
Ps3oc= 11 0.7
Ps3on™ -20.5 -12.3
Ps3oeon™ -13.8 -8.3
Ps3ogon™ -15.8 -9.5
Description By
= e e DTR e 3/9/2017
© wind Summary o
ENGINEERING Soale o,
250 4th Ave South  [yreres L B
Suite 200 CZ - b
Edmonds, WA 98020 Rudolf Res. 15227.10
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ENGINEERING

250 4th Ave. South
Suite 200
Edmonds, WA 98020
425,778.8500
www.cgengineering.com
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X- Direction Walls

8807 PLF selsmic
Wx 11200 PLF wind
EQ Wind EQ Wind Governing EQ Wind
walll  Wall SW Trib EQ EQ Wind SW | Reduced | Gross | Gross {{0.6-0.148j0t] 0.6* DL Net Uplift Hold-down Line Line
Line| Mark | Length! Width 2wih | Shear | Shear | Callout| HD Length| Uplift | Uplift {EndilEndjiEnd HEndjlEndi|Endj] Endi | Endj | Load | Load
1 a 1.0 110 144 SW6 18.0 1.0 18 |43 | stz ta7] 04| 01 None | None | 33 5.6
b - 10 | 119 144 | swe | 88" 1.1 18 |13l s ias5t95] 03] 03| None | None | - -
1 © 1.0 85 205 swe 86 0.8 26 {o6losloalos]| 18| 18] Hous | HOUS | 12 3.9
d - 10 85 205 SW6 4.0 0.8 27 03103104 041 23| 23 | HDUs | HOUS - -
7 a 1.0 185 224 swe ‘38 1.8 3.0 03:1:031°04:1:04:1 26 | 2.6 | MST48 | MST48 33 56
b - 1.0 185 224 SW6 40 1.8 3.0 03103l o0da] 04 26| 26]|mMsT4s | MsT48 - -
c - 1.0 185 224 swWe 4.0 1.8 3.0 03} o031 o0alo0a] 20| 26|MsT48| MST48 - -
d - 1.0 185 224 swWe 4.0 1.8 3.0 03:]1:03:1:041:04 1 26 | 2.6 | MST48 | MST48 - -
4 ) 1.0 69 167 swe 7.8 0.6 2.1 06100 ,0;7 0.7 1.4 | 1.4 | HDUS | HDUS 1.2 39
f - 1.0 69 167 | swe |78 06 | 21 [o06]oelo7lo7| 14| 14| HOUs] HOUS | - -
z 1.00 8.9 190
Shearwails: 1/2" sheathing wif HF studs Holdown Table (Floor Clear Span = 16}
N - 0 pif Ni - ] kips nput Cell
SWe |8d@e"oc| 242 pif None - 05 kips tinput Cell W/ Formula
Swa |sd@4oc| 350 pif MST37 | (2}2xHF | 2845 | wips
SW3 |sd@s'oc| 455 pif MST4s | (2}2xHF | 3640 | kips
SW2 |8d@2"cci 595 pi MSTE0 | (2)2xHF 5.405 kips
25W4 | 8d@4%0c| 708 pif MST72 | (2)2xHF 6.475 kips
28W3 | 8d@3%0c| ©O10 pif kips
28W2 |8d@2%0c| 1100 pif kips
Re-Calc - 1200 pif kips
kips
Re-Calc - 8.5 kips
Description By Date
e G Upper Floor Shear Walls DTR 02/28/18
- . o Checked Date
D X-Direction
ENG* NEER‘ NG Scale Sheet No.
NTS
Project Job No.
20 e zoo ' Rudolf Res. Q' { ,
Edmonds, WA 88020 15227.10




Y - Direction Walls

pECE- e

i

AL

StoryHT= 85 L’C/ %
WalHT= 85 L (?\LNAE ca
Max hiw 35 - \ " P
Wy = 8897 PLF seismic Sps = 0.96 o o
Wy = 14800 PLF wind
EQ Wind EQ /Wind Governing EQ Wind
Wall EQ EQ Wind SW | Reduced | Gross | Gross [{0.60.145,08] 0.6+ DL [ NetUplift Hold-down Line Line
Line| Length 2wih_| Shear | Shear | Callout|HD Lengthi Uplift | Uplift |End il EndjlEnd.ilEndj|Endi j{ Endi i Endj | Load | Load
A 0.7 456 361 sw2 || 15 | 24-lE7 7T 04 L6202 58 THRUSNHDUS | 1.2 20
0.7 456 331 TswWz 1 2 5.7 /9/1,?6?\: 02102 55| 55| HDUB }-bue - B
SN T e )
- o SNy i ' S e
Walls at garage _-‘
have 6'-0" height
c a 1.0 180 214 swe 125 1.8 27 |oBlosl 42| 12] 15| 1.5 |MSTa7 | MST37] 44 7.4
b - 1.0 180 214 swe 112 1.6 27 |og8iosi 11| 41| 16! 1.6 |MsT37|mMsT37| - -
G 1 30337| 07 665 557 | 2swa | 35 | 48 80 |02z 1.4 2.3
3-Story Moment Frame, refer to additional calculations. Moment 18 30
Frame supports full load from floor above in addition to tributary
area on this floor. The remaining load is supported by (2) wall piers
to north
1.0 8.9 148
Input Cell
‘%% Input Cell w/ Formula
Description By Date
G Upper Floor Shear Walls DTR 02/28/18
RS Soa ) . Checked Date
D Y-Direction
ENGINEERING S
NTS
250 4th Ave. South Project Job No.
Sutte 200 Rudolf Res. ‘ Qf\"z/
Edi ds, WA 98020
menas 15227.10




X Direction Walls

Fx (EQ) = 7.7 Kips (Story Shear)
Fx (wind 413 Kips (Story Shear;
Wx 7730 PLF selsmic
Wx 11300 PLF wind
EQ Wind | EQ Wind ‘Nat Uplift :] Governing EQ Wind
Wall EQ Wind SW | Reduced | Gross | Gross }{0.6-0.145p)D1{ 0.6 * DL > Net Uplift Hoid-down Line Line
Line Shear | Shear | Callout|HD Length{ Uplift | Uplift |EndilEndjiEndi{End] Endi‘En’d EndilEndj| Endi | Endj | Load | Load
1 185 | 236 | swe 95 | 20 36 07| 07] 0908100 27 | 27 | Mst4s| msT48| 63 | 113
185 | 236 | swe [ 470 ] 20 35 | 42|12 18}18 19 { 1.9 | Msta7 | MsT37| - -
185 | 236 | swe 80 | 21 37 08108109} 00 2.8 | 2.8 | MST48 | MST48| - -
1 e 42.1109 1.0 102 | 285 | sws | 193 14 ] a2 [19 3.7 | MsT72[ MsT72| 20 | 7.9
7 a sazal 33 | 58| o0 256 | 200 | swa [ 38 i 27 | 48 |44 6.3 | MsT72| MsT72| 63 | 113
b - - - 08 279 290 SW4 32 27 4.9 141 8.3 | MST72| MST72 - -
c - - - 1.0 227 290 SwW4 25 44 0.7 3.5 | MST48 | MST48 - -
d - - - 1.0 227 290 SW4 25 4.4 07 3.5 | MST72 | MST48 - -
4 a 139 1.0 87 242 swe 0.9 3.0 21 2.3 | HDUS | HDUS 20 7.9
I ] 1.0 8.9 19.0 16.6 383
Sheawadls: 1/2* sheathing v HF studs Holdown Table (Floor Clear Span = 16%)
Nil - 0 pif Ni - 0 kips Input Celt
8Swe [8d@eo.c| 242 pif None - 05 kips :Input Cell v/ Formula
SW4 i8d@4°0c] 350 pif MST37 |(2}2xHF| 2345 kips
SW3 |8d@3"0.c 455 pif MST48 |(2)}2xHF| 3.840 kips
SW2 |8d@20c]| 505 plf MST72 |{2)2xHF| 65 kips
28W4 |8d@4'oc} 7068 pif HDUB | 4xDF#2 70 kips
28W3 |8d@3'o.ct 010 pif HDUtt {exe DF#tl 05 kips
28W2 |8d@2'0.c| 1100 pif HDUt4 [6x6 DF#1] 144 kips
Re-Cdc - 1200 i kips
kips
Re-Cdc - 8.5 kips
Description By Date
Main Floor Shear Walls DTR 02/28/18
o Checked Date
e X-Direction
ENGINEERING S
NTS
250 4th Ave. South Project JobNo.
Suite 200 Rudolf Res. ’5
Edmonds, WA 98020 Q_'
15227.10




Y - Direction Walls

Fy(EQ)= . 7.7 kips (Story Shear) Story HT =  10.33
15,9 kips (Story Shear] WallHT= 8
Max hiv 35
Wy = 7730 PLF seismic Sps = 0.96
Wy = 15800 PLF wind
EQ Wind EQ Wind Governing EQ Wind
Wall| Wall EQ EQ Wind SW | Reduced | Gross | Gross {(0.60.445)0] 0.6° DL IFro : Net Uplift Hold-down Line Line
Line} Mark 2wih Shear { Shear | Callout| HD Length| Uplift | Uplift EndiEndjEndiIEndj Ehdl‘En'd EndilEndj| Endi{ Endj | Load | Load
A A2l i i 23 4.2
No Shearwalls, at grade
c a SASTA 1.0 274 | 362 | swa |- 110 30 | 55 [08108 5.9 [ MST72| MsT72| 83 | 154
b - - 1.0 274 | 362 | sw3 [ 3.0 56 |06]08: 6.5 | MsT72| MsT72] - -
¢ - - 1.0 274 | 362 | sw3 3.1 56 [05105. 5.0 | MsT72| MST72| - -
d - - 0.9 322 | 362 | swa 33 60 [03}o03 6.7 | MST72| MsT72| - -
G 1.4 28 0.9 188 | 235 | swe 33 1.9 39 | 03103]03 11.2| HDUt4] HoU4| 12 2.5
0.9 188 | 235 | swe 33 1.9 39 [.03te3fos 3.6 | MsT48 | MsT48
3-Story Moment Frame, refer to additional calculations. Moment ///”' 30 [ s6
Frame supports full load from floor above in addition to tributary
area on this floor. The remaining load is supported by (2) wall piers
to north
0.8
5
74 11.8 148 277
input Cell
Input Celt w/ Formula
Description By Date
a G Main Floor Shear Walls DTR 02/28/18
o . . Checked Date
LoF Y-Direction
ENGINEERING Sheat,
NTS
250 4th Ave. South Project JobNo.
Suite 200 Rudolf Res. - l
Edmonds, WA 98020 a
15227.10




X - Direction Walls

" 2.9 kips (Story Shear)
20,4 Kips (Story Shear’
Wx = 2855 PLF eismic
Wx= 9400 PLF wind
“Line L EQ | Wind | EQ Wind ‘Nét Uplift | Governing EQ | Wind
wall Wall | sW | Trb | FromAl EQ EQ | Wind | SW | Reduced | Gross | Gross |(0.60.145,00L] 0.6* DL |From Abovel NotUplit | Hold-down | Line | Line
Line] Mark | Length| Width EQ 7 wind 2wih Shear | Shear | Callout|HD Length} Uplift | Uplift EndiEndiEndilEndiEn_d_IrEnd] EndijEndjl Endi{ Endj | Load | Load
1 a Ps3ibizy o9 378 495 | sw2 |35 39 80 |03l6alodloal 27100]103] 76 HOU4| HDUIT| 77 16.0
b - - 1.0 336 | 4905 | sw2 [ 50| 37 77 | 04{04] 051 72 | 7.2 | HOULY | HDUTY| - -
c - - 1.0 336 | 495 | sw2 |40 38 | 70 [03]o0afos 75 | 75 | HOUIH | HDUI1| - -
d - - 1.0 336 495 sw2 , 3.6 74 0;6 0.6 "0‘48 66| 6.6 | HOUS | HDUS - -
1
7 a 6.3 1.0 233 | 343 | sw4 50 26 5.3 05 6.3 11.1[ 11.1| vouta | HDU14| 7.7 | 160
b - - - 0.8 285 343 SwW4 325 27 5.6 '0.5 301 11.6] 11.6 ] HDU14 | HDU14 - -
c - - - 1.0 233 343 swW4 L 25 51 049 7.7 | 7.7 | HDU11 | HOU11 - -
d - - - 1.0 233 | 343 | sws 135 .1 24 5.0 13 00| 7.3 | HDUI4 [ HDUI1| - -
4
7
z 1.0 12.6 225 154 319
Shearwalls: 1/2* sheathing wf HF studs Holdown Table
Nit - 1] pif N - 0 kips put Cell
SWe |8d@8".c| 242 pif None - 05 kips ‘Input Cell W/ Formula
SW4 |8d@4%.c| 350 pif HOU2 |(2)}2xHF] 2215 kips
SW3 |8d@3"%.c| 455 pif HDU4 [(2)}2xHF| 33 kips
8W2 |8d@2%.c| 595 pif HDUS j(2)}2xHF} 4.1 kips
28W4 |ad@40c| 708 plf HOUB | 4xDF#2; 70 kips
25W3 |sd@s'oci 910 pif HDUts [6x6 DFF1| 95 kips
28W2 |8d@2".c] 1100 pif HDU14 {6x6 DF#1] 144 kips
Re-Cdc - 1200 pif kips
kips
Re-Calc - 145 kips
Description By Date
= G Lower Floor Shear Walls DTR 02/28/18
Checked Date
X-Direction
ENG‘NQERlNG Scale Sheet No.
NTS
250 4th Ave. South Project JobNo.
Sute 200 Rudolf Res. 2-15
Edmonds, WA 98020
156227.10




Y - Direction Walls

Wy = 2855 PLF seismic Sps = 0.96
Wy = 11000 PLF wind
- Line Load = EQ | Wind EQ Wind {Nat Uplift '] Governing EQ | Wind
walil  wall ‘From Above EQ EQ | wind | SW | Reduced | Gross | Gross l10.60.14sd0l] 0.6* DL |From Above| NetUplift Hold-down Line | Line
Line| Mark "EQ. | Wind| 2wih | Shear | Shear | Callout{HD Length| Uptit | uplitt {End {Endj|End i|EndjEnd{Endj[EndiEndi] Endi| Endj | Load | Load
A i 2 B RS
c 1540 97 | 208
Full-Height Concrete Basement Wall
G 1 251 09 283 | 458 | swz 33 28 74 |oatoafostos 183|183 0.0 0.0 18 4.9
2 0.9 283 | 458 | sw2 | .33 28 74 |oafoajozioa 10.7] 10.7 | HDU14 | HDU14
p | 3-Story Moment Frame, refer to additional calculations. Moment .
58 Frame supports full load from floor above in addition to tributary L d—T1 ] 38 87
area on this floor. The remaining load is supported by (2) wall piers
to north
7 _“_}
5
3 1.0 125 235 154 345
Input Cell
iinput Cell w/ Formuta
Description By Date
= Q Lower Floor Shear Wails DTR 02/28/18
. Checked Date
. Y-Direction
ENGINEERING Shee
NTS
250 4th Ave. South Project Job No.
Suite 200 Rudolf Res. -4
Edmonds, WA 98020
16227.10
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Table 1. Recommended Allowable Design Values for APA Portal Frame Used on a Rigid-Base

Allowable Design (ASD) Values per Frame Segment

Minimum Width Maximum Height

(in.) (f) Shearl=" (Ibf) Deflection (in.) Load Factor
8 850 0.33 3.09
16 10 625 0.44 2.97
o4 8 1,675 0.38 2.88
10 1,125 0.51 3.42

Foundation for Wind or Seismic Loading®><®

(a) Design values are based on the use of Douglas-fir or Southern pine framing. For other species of framing, multiply the above shear design value by
the specific gravity adjustment factor = (1 = (0.5 - SG)), where SG = specific gravity of the actual framing. This adjustiment shall not be greater than
1.0.

(b} For construction as shown in Figure 1.

() Values are for a single portal-frame segment {one vertical leg and a portion of the header). For mulfiple portal-frame segments, the allowable shear
design values are permitted fo be multiplied by the number of frame segments {e.g., two = 2x, three = 3x, etc.).

{d} Interpolation of design values for heights between 8 and 10 feet, and for portal widths between 16 and 24 inches, is permitted.
(e} The allowable shear design value is permitted to be multiplied by a factor of 1.4 for wind design.

(f} If story drift is not a design consideration, the tabulated design shear values are permitted to be multiplied by a factor of 1.15. This factor is permitted
1o be used cumulatively with the wind-design adjustment factor in Footnote (e} above.

Figure 1. Construction Details for APA Portal-Frame Design with Hold Downs

Extent of header with double portal frames (two braced wall ponels)

Extent of header with single portal frame
{one braced wall panels) Header to jack-stud strap

2'to 18' rough width of opening peeriir;\d %55"9'} min 1000 Ibf
for single or double porial on poih sides of opening
I opposite side of sheathing

Fasten top plate to header
with two rows of 16d
sinker nails ot 3" o.c. yp

Min.-3%x 11-1/4" net header -
steel header not allowed .~ :

(ot

D B e e L e P e R v

\-’ Fasten sheathing to header with 8d common or

Y Y in. 3/8" tural
galvanized box nails at 3" grid pattern as shown / Min. 3/8" waod structura

ponel sheathing

:; \— Header to jack-stud sirap per wind design.
Min 1000 |bf on both sides of opening opposite
side of sheathing.

If needed, ponel splice edges
shall occur over and be
nailed to common blocking

2 within middle 24" of portal
height. One row of 3" o.c.
naifing is required in each
ponel edge.

Min. double 2x4 framing covered with min 3/8°
thick wood structural panel sheathing with

8d common or galvanized box nails ot 3" o.c.
in all framing (studs, blocking, and sills) typ.

Min length of panel per table 1 Typical portal frame

construction

Min (2) 3500 Ib strap-type hold-downs
{(embedded into concrele and nailed into framing)

Min double 2x4 post (king
and jock stud). Number of
Ll jock studs per IRC tables

= R502.5(1) & {2).

Min reinforcing of foundation, one #4 bar
top and bottom of footing. Lap bars 15" min.

Min footing size under opening is 12" x 12", A turned-down Min 1000 Ib hold-down
slab shall be permitted ot door openings. device (embedded into

1 iled
Min (1) 5/8" diameler anchor bolt installed per IRC R403.1.6 - icrt‘atgcfrs]ﬁw;:nrs nate

with 2° x 2° x 3/16" plate washer

2 © 2014 APA — The Engineered Wood Association
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Current Date: 2/28/2018 1:48 PM
Units system: English

File name: R:\2015 Projects\15227.20 Rudolf Residence Civil Design\_Structural\Engineering\Lateral\New Lateral Analysis\Moment Frame\Moment Frame.etz
Load condition: EQ=Seismic

Loads

Concentrated - Nodes

gf)‘ S :\é—« F“-"’C@g

T ~.
T .
- .
- - \\\\
e T
e Ex=0.9{Kip) " Fx=0.9[Kip]
" Fx=0.6{Kip] " Fx=0.6[Kip]
T Fx=0.4[Kip] " Fx=0.4(Kip)
Y
4
A
2 X
T




Current Date: 2/28/2018 1:48 PM
Units system: English

HP Inc.

File name: R:\2015 Projects\15227.20 Rudolf Residence Civil Design\_Structural\Engineering\Lateral\New Lateral Analysis\Moment Frame\Moment Frame.etz

Load condition: WL=Wind

7

" By 1.5[Kip]

- Fx=1.3[Kip]

" Fg=155[Kip]

" Fx=1.5[Kip]

= Fx=1.3[Kip]

=" Fx=1.55[Kip]

Loads

Concentrated - Nodes

2-7\
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Load condition: id4=1.2DL+0.5LL+0.2SL+1.43EQ

Sedpm, e ’9@[?@5};% C%'gm&(ﬂdv éﬁveﬂl )

Tx=0.442955[in] {-7 ‘L,m %5‘ 3 y@g%": 9/6 - C) &72
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Hrx=0.36568[in]

p = el = 0.15% QWY&
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o HP Inc.
Current Date: 2/28/2018 1:49 PM

File name: R:\2015 Projects\15227
Load condition: id7=DL+0.5L+0.43WL

Units system: English
Rudolf Residence Civil Design\_Structura\Engineering\Lateral\New Lateral Analysis\Moment Frame\Moment Frame.etz\
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o
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Current Date: 2/28/2018 1:50 PM

Units system: English

File name: R:\2015 Projects\15227.20 Rudolf Residence Civil Design\_Structural\Engineering\Lateral\New Lateral Analysis\Moment Frame\Moment
Frame.etz\ )

Report: Summary - Group by member

Load conditions to be included in design :
ido=1.4DL
id1=1.2DL+1.6LL+0.5SL
id2=1.2DL+1.6LL+0.5WL )
id3=1.2DL+0.5LL+0.5SL+1.67WL &~ Otﬂ\vgtmmt"\? lewdd Cabe
id4=1.2DL+0.5LL+0.2SL+1.43EQ ‘
id5=0.9DL+1.67WL
id6=0.6835DL+1.43EQ

Description Section Member  Ctrl Eq. Ratio Status Reference
Beam W 14X38 6 id3 at 100.00% 0.35 OK Eq. H1-1b
’ 9 id3 at 100.00% 0.21 OK Eq. H1-1b

12 id5 at 0.00% 0.09 OK Eq. H1-1b

13 id3 at 100.00% 0.13 OK Eq. H1-1b

Column W 14X74 1 id5 at 33.33% 0.15 OK Eq. H1-1b
2 id3 at 33.33% 0.17 OK Eq. H1-1b
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Design of Special Moment Frames {(Reduced Beam Section)

Per AISC Seismic Design Manual 2012

Beam Properties for W14x38 Column Properties for W14x74
L= 228.4 in A= 21.8 in?
d= 14.1 in d= 14.2 in

t,= 0.31 in ty= 0.45 in
b= 6.77 in b= 10.1 in
t= 0.515 in t= 0.785 in
7= 61.5 in’ Kger= 1.625 in
R~ 1.1in? = 126 in”
r= 1.55in
F= 50 ksi
Fu= 65 ksi
Beam Limitations (per AISC 538 5.3-1)

Depth < W36

Weight < 300 Ibs/ft

t< 1.75"

Clear Span-to-Depth Ratio2 7.0 (for SMF only)
Width-to Thickness Ratios per Seismic Provisions

Lateral Bracing per Seismic Provisions

Protected Zone....

Compute Probable Maximum Moment @ Center of RBS

Zpas=Z,-2ct{d-tg) = 426 in’
Cpr=(Fy+Fu)/2FyS 12= 1.15
Mpr=ceryFyZRBS: 2692 kip-in

Compute Shear Force @ Center of RBS

Sp=a+b/2= 9.3 in

Viges =

Sh

a=.6*bf= 4.1 in(Eq. 5.8-1)
b=.75*d= 10.6 in(Eq. 5.8-2)

c=.2%bf= 1.4 in(Eq. 5.8-3)
(refer to RBS detail sheets by CG Eng)

(AISC 358 Eq. 5.8-4)
(AISC 358 Eq. 2.4.3-2)
(AISC 358 Eq. 5.8-5)

5.30 kips (factored shear due to gravity loads at S, per RAM model)

Compute Maximum Moment @ Face of Column

M= Myr+VigsSy = 2741.1 kip-in

Check Flexural Strength of the Beam @ the Face of the Column

(AISC 358 Eq. 5.8-6)

Mpe=R/F,Z, = 3382.5 kip-in (AISC 358 Eq. 5.8-7)
VEHY OKAY (AISC 358 Eq. 5.8-8)
{forp 4 =1.0)
Description By Date
= o e Checked Date
Reduced Beam Section Analysis
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Design of Special Moment Frames (Reduced Beam Section)
Per AISC Seismic Design Manual 2012

Determine the Required Shear Strength of the Beam

Ly = 195.5 in

Vgravity = 5.3 kips (factored shear at face of column per RAM model)
Vi = 2¥My /Lt Verayiny = 32.78 kips (AISC 358 Eq. 5.8-9)

dVn (web)= 195.0 kips OKAY (per AISC Section G}

¢Vn (weld)= 195.0 kips OKAY (per AISC Section J)

Check Column-Beam Relationship Limitations

My, = Vpgs*(atb/2+d./2) = 87 kip-in

IM* = Z{M,+M,) 2779 kip-in (Seismic Provisions Eq. E3-3a)
Py = 18.27 kips (factored axial demand per RAM output)
IM¥* = 2Z,c(FyePuc/Ag) 6194 kip-in (Seismic Provisions Eq. £3-2a)
SM*, /SM*,2 1.0 = 2.23 OKAY

Check Column Panel Zone Shear Strength

Ry = IM/(d-t}) = 201.8 kips
T5*F,*A, = 817.5 kips ------> USE J10-11
dRn = 231 kips OKAY! DOUBLER PLATE NOT REQ'D

Check Continuity Plate Requirements

ter> AV(1.8byetpF pRyb/ (Fyc*Rye)) = 1.002 REQUIRED
t2by/6 = 1.128 REQUIRED
If required, continuity plates shall match thickness of beam flanges

Description By Date

Checked Date
&
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