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Description:
JWR Design has asked for structural engineering calculations for a residential house.
Scope:

Perform the structural calculations necessary to build the residence according to code, and obtain a building permit.

Building Department:

The calculations and drawings will be submitted to Whatcom County Building Services.

References:
2021 IBC, ASCE 7-16, 2018 NDS
Loads:
Roof Load
R1 = 2.5; Rz =8

Rpr = Roof Dead Load = 15 psf
Dr1 = Roof Dead Load Factor = X sqrt((R,)* + (12)*) = 5 x sqrt((2.5)* + (12)?) = 1.02
Drz = Roof Dead Load Factor = X sqrt((R,)* + (12)?) = % x sqrt((8)* + (12)*) =1.20

Rus = Roof Live Load = 20 x1.0x(1.2-0.05xR;) = 20 x1.0x(1.2-0.05x2.5) = 21.5 psf

Snow Load
P, = Ground Snow Load = 127 psf
C. = Exposure Factor = 1.0
C;= Thermal Factor = 1.1
I = Importance Factor = 1.0
Pr= Flat-Roof Snow Load = 0.7 Ce C: I Py = (0.7)(1)(1.1)(1)(81) = 62.4 psf
Rst = Design Roof Snow Load = 127 psf

Wall Load
WpL = Wall Dead Load = 12 psf

Floor Load
Fpr = Floor Dead Load = 13 psf; FpLp = Deck Dead Load =9 psf
FLr = Floor Live Load = 40 psf; Frip = Deck Live Load = 60 psf

Frpu = Deck Live Load = 120 psf

Seismic Load
Equivalent Lateral Force Procedure, Wood shear wall system, Seismic Design Cat. D, Category II, Site Class D
F.=1.2; Ss=10.938
Fv=0; S1=0.331
Sms = Fa Ss=(1.2)(0.938) = 1.13
Sm1=FvS1=(0)(0.331)=0
Sps=2x Sys=2 x 1.13 =0.750
Sp1=2XSy; =2x0=0
R=16.5; Io = Occupancy Importance Factor = 1.0

Wind Load - Enclosed, Simple Diaphragm Building
Vit = 3-second gust wind speed = 100 mph; Exposure B
Kzt = 10

Allowable Soil Load
oan = Allowable Soil Load =2000 psf

Concrete

fe'= 2500 psi

fy4 = 40,000 psi - Grade 40 rebar; fy6 = 60,000 psi - Grade 60 rebar
Steel Properties

Fy = Rolled Shapes = 50 ksi; Fy46 = HSS Shapes = 46 ksi

Es = 29,000 ksi
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Building Information

h; = Ridge Height = 29.93 ft

heg = Basement Plate Height = 8.72 ft

hem = Main Floor Plate Height = 18.86 ft

heu = Upper Floor Plate Height = 26.58 ft

hmr = Mean Roof Height = 2 X (h, + hey) =5 (29.93 + 26.58 ) = 28.3 ft

Lt = Transverse horizontal dimension = 34 ft; L. = Longitudinal horizontal dimension = 36.5 ft

W = Building Weight

= (634+965) (FpL+5)+287x(FpLp+0.25%F1py)+(886+420+62) (Rpr+0.2xRs1)+(115%x6.67+141x9+141x4)xWp, =
(634+965)(13+5)+287x(9+0.25x120)+(886+420+62)(15+0.2x127)+(115%6.67+141x9+141x4)x12 = 126,443 lbs

Cs = Seismic Coefficient = 225 =%7° = 0.115 Ibs

ip 1

Vs = Seismic base shear = 1.3xCsxWx0.7 = 1.3x0.115x126,443x0.7 =13,276 lbs

Wind Load E.G E,G
F.H F.H

it BEEERE

B,D

AC AC

R

A1=178 B1=122; C1=14.2; D1=98;, Ei1=14;, F:1=-10.8; G1=0.5; Hi1=-9.3; Eoni=-6.3; Goni=-7.2
A2=178; B2=12.2; C2=14.2; D2=9.8; E2=6.9; F2=-53; G2=5.9; Hz=-3.8; Eonz=-6.3; Gouz=-72

ar = 0.4xhmr=0.4x28.3 =113 ft

az=0.1xmin(L7; Lt) = 0.1xmin(34; 36.5) = 3.4 ft

amin = Minimum = 3 ft

A = Height and Exposure Adjustment Factor (Figure 28.5-1) = 1.0

Le = End zone length = 2 max(amm;min(az;az)) = 2 x max(3;min(11.3;3.4)) = 6.8 ft

Ar=154; Br=21; Cr=674; Dr=106; AL=162; BL=0; CL=549; D =54
Er=90; Fr=191; Gr=373; Hr=660

TRANSVERSE SHEAR LOAD LONGITUDINAL SHEAR LOAD
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Load Case 1

End Zone Pressures

Arc1 = 0.6xA1xAxKze = 0.6x17.8x1x1 = 10.7 psf
Bic1 = 0.6xB1xAxKz = 0.6x12.2x1x1 = 7.32 psf
Eic1 = 0.6xE1xAxKz = 0.6x1.4x1x1 = 0.84 psf

Frcr = 0.6xF1xAxKzt = 0.6x(-10.8)x1x1 = -6.48 psf

Interior Zone Pressures

Crc1 = 0.6xC1xAxKze = 0.6x14.2x1x1 = 8.52 psf
Dic1 = 0.6xD1xAxKze = 0.6x9.8x1x1 = 5.88 psf
Grcr = 0.6xG1xAxKz = 0.6x0.5x1x1 = 0.3 psf
Hicr = 0.6 xHixAxKze = 0.6x(-9.3)x1x1 = -5.58 psf
Vwer = Trans Wind Shear = ArcixAr+BrcixBr+CrcixCr+DicixDr
=10.7x154+7.32x21+8.52x674+5.88x106 = 8,164 lbs
Vuer = Transverse Wind Uplift = ErcixEr+FrerxFr+GrerxGr+HicixHr
=0.84x90+(-6.48)x191+0.3x373+(-5.58)x660 = -4,733 lbs
Vwiz = Longitudinal Wind Shear = ArcixAv+BrcixBr+CrcixCL+DicixDL
=10.7x162+7.32x0+8.52x549+5.88x54 = 6,725 lbs

Vuir = Longitudinal Wind Uplift = ErcixEr+FrcixFr+GreixGr+HicrxHr
=0.84%x90+(-6.48)x191+0.3x373+(-5.58)x660 = -4,733 lbs

Load Case 2

End Zone Pressures

Arcz = 0.6xA2xAxKze = 0.6x17.8x1x1 = 10.7 psf
Brcz = 0.6xB2xAxKz = 0.6x12.2x1x1 = 7.32 psf
Erc2 = 0.6XE2xAxKz = 0.6x6.9x1x1 = 4.14 psf
Frcz = 0.6xF2xAxKz = 0.6%(-5.3)x1x1 =-3.18 psf

Interior Zone Pressures

Crcz = 0.6xC2xAxKze = 0.6x14.2x1x1 = 8.52 psf
Drcz = 0.6xDzxAxKze = 0.6%x9.8x1x1 = 5.88 psf
Grez = 0.6xGzxAxKze = 0.6x5.9x1x1 = 3.54 psf
Hicz = 0.6xH2xAxKze = 0.6x(-3.8)x1x1 = -2.28 psf

Vwez = Trans Wind Shear = ArczxAr+BrczxBr+CrezxCr+DiczxDr
=10.7x154+7.32x21+8.52x674+5.88x106 = 8,164 lbs

Vuez = Transverse Wind Uplift = ErczxEr+FrczxFr+GrezxGr+HiczxHr
=4.14x90+(-3.18)x191+3.54x373+(-2.28)x660 = -419 lbs

Vwiz = Longitudinal Wind Shear = ArczxAvL+BrczxBr+Crezx Cr+DiczxDi
=10.7x162+7.32x0+8.52x549+5.88x54 = 6,725 lbs

Vuiz = Longitudinal Wind Uplift = ErczxEr+FrczxFr+GrezxGr+HiczxHr
=4.14x90+(-3.18)x191+3.54x373+(-2.28)x660 = -419 lbs

Vwtmin = Min Trans Wind = 0.6x16x(Ar+Cr)+0.6x8%(Br+Dr) = 0.6x16%(154+674)+0.6x8%(21+106) = 8,558 lbs
Vwimin = Min Long Wind = 0.6x16x(A.+CL)+0.6x8x(B.+D1) = 0.6x16x(162+549)+0.6x8x(0+54) = 7,085 lbs

Install Simpson H2.5 seismic ties or SDWC Rafter/Truss screws at each truss.
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SHEAR WALL SCHEDULE
® © © € @ © G W
WALL PANELS EDGE | HOLD | ANCHOR END ABUTT\NG@ SILL BASE PL SILL PL
DESC. NAIL | DOUNS | BOLTS CHOQD% PANELS 1 Plg CONN. CONN.
sws | LS ledeer| NowE NONE 6 26 26 | (3)160 8 16" oc. | 12" DIA. x 10" # 60" oc.
swpl | V'O | g a4 | eEE PLAN| SEE PLAN |DBL 26 DF| 36 26 | (3)l6d 8 12" oc. | /5" DIA x 10" 8 16" oc
ONE SIDE . : <.
oy | 4 9% | aae s | EE PLAN| SEE PLAN |DBL 26 DF| 3 26 | (3)16d ® 8" oc. | 5/2' DIA x 10" & 12" oc.
W03 5%/33‘5?9555 8o 2" | SEE PLAN| SEE FLAN | SEE PLAN 36 26 . 5/8" DIA x 10" 8 12" oc.
swps | VOB | s | oEE PLAN| SEE PLAN | SEE PLAN 36 w6 | (3)16d 86" oc, | 58" DIA X 10" 8 12" oc
ONE SIDE . : '

DVDT No. 24122
NOTES:
ALL EXTERIOR WALLS SHALL HAVE MINIMUM 4" DIA, ANCHOR BOLTS SPACED AT 5'-0".
ALL TRUSSES AND RAFTERS SHALL BE INSTALLED WITH SIMPSON H25A HURRICANE TIES, OR SDWC RAFTER/TRUSS SCREWS.
ALL INTERMEDIATE FRAMING MEMBERS SHALL RECEIVE 8d NAILS @ 12" oc.
ALL PANEL EDGES SHALL BE BLOCKED.
ALL HOLD DOUNS SHALL CONFORM TO SIMPSON STRONG-TIE.
ALTERNATE PANEL JOINTS WHEN PANELS ARE APFLIED TO BOTH SIDES OF THE WALL.
DBL 2Xx6 STUDS MAY BE USED IN LIEU OF 3x NOM STUDS FOR ABUTTING PANELS PROVIDING S6TUDS ARE NAILED W/ (2) 1ed NAILS @ 6" oc.
ALL SILL PLATES SHALL BE PT ¢ INSTALLED USING 3 GA. 3'x3" WASHERS.
SHEAR WALL FRAMING SHALL BE CONSTRUCTED USING DF LUMBER.
. MULTIPLE STUD END CHORDS SHALL BE NAILED W/ (2) led NAILS @ 8" OC.
I ALL NAILING TO PRESSURE TREATED LUMBER SHALL BE DONE USING HOT DIP GALVANIZED NAILS.
12. 2x4 STUDS MAY BE USED FOR INTERIOR WALL FRAMING. DEL TP L

6.@_\‘94“0‘\!"%.\”?\"4

INTERMEDIATE
NAILING (SEE NOTE 32)

e EDGE NAILING

END CHORD ®\\ T A B |
ABUTTING INSTALL 2x FLAT BLOCKING
F’ANEL@\ NOTE 1H 8 ALL PANEL EDGES
g L e EDGE NAILING
BASE PL @

FLOORING — G LOLD-DOIN

RIM JolsT \ Q EDGE NALING
COUPLER NUT

INSTALL 2x4 BLOCKING
TO MATCH WIDTH OF
END CHORDS

PLATE WASHER /
ANCHOR BOLT @—/

ancrorBoLT (J)
SHEAR WALL LEGEND

PT.SILL PL

(BLOCK OUT CONCRETE
AS REQUIRED FOR

3xe SILL)
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Lateral Load Data

hu = Upper floor shear wall height = 6.67 ft

hy = First floor shear wall height = 9.1 ft

hp = Basement shear wall height = 8.1 ft

Cp = 1.6; Zx =119 Ibs per nail for 16d sinker nail
Zg = 860 Ibs per 5/8" dia. bolt; Zp2 =590 lbs per 1/2” dia. bolt

Seismic Load Data

Wk = Roof weight = 886x (Rp1+0.2xRs)+115x3.335x Wpy, = 886x(15+0.2x127)+115x3.335x12 = 40,397 lbs
Wry = Upper Floor weight = 634x(Fp.+5)+(420+62) (Rp.+0.2xRs1)+(115%3.335+141x4.5)xWp, =
634x(13+5)+(420+62)(15+0.2x127)+(115x3.335+141x4.5)x12 = 43,101 Ibs
Wem = Main Floor weight = 965x(FpL+5)+ 287 x(FpLp+0.25xFLpy)+ (141x4.5+141x4)xWpy
= 965x(13+5)+ 287x(9+0.25x120)+ (141x4.5+141x4)x12 = 42,945 Ibs

Wr = Total Wt = Wr+Wry+Wrn = 40397+43101+42945 = 126,443 lbs
Sumvr = Total Shear = Wrxheu+Wryxhem+ Wrmxhep = 40397x26.58+43101x18.86+42945x8.72 = 2,261,118 lbs

Ve= W, x eV — X Vs = 40397 x 220 2658 13276 = 6,304 Ibs
R X Sum S 2,261,118

18.86
2,261,118
8.72

Vi = Wiy X -2 x Vs = 43101 x X 13276 =4,773 Ibs

Vim = Wiy X 5= X Vs = 42945 X -2 x 13276 = 2,199 Ibs

Vr=Total Shear = Vg+Vpy+Vim = 6,304+4,773+2,199 = 13,276 lbs

wrr = Roof Trans. shear = Z—’Z 632054 =173 plf

wrry = Upper Floor Trans. shear = Vf—L” = % =131 plf

wrem = Main Floor Trans. shear = VLFM 232959 60.2 plf
L

wir = Roof Long. shear = V—’; = @ =300 plf

weru = Upper Floor Long. shear = VLFU 437:3 =140 plf
T

wirm = Main Floor Long. shear = Vf—M ﬂ = 64.7 plf

T

Wind Load Data - ASD

0.6X16X(28+104)+0.6X8X(Br+DT) _ 0.6X16X(28+104)+0.6x8x(21+106)
Ly 36.5

=51.41bs

wryu = Upper Transverse =

0.6X16x(35+80)+0.6x8%(0+0)
21

weev = Upper Longitudinal end zone = =52.61bs

wwm = Main = 0.6x16%x8.93+0.6x8x0 = 85.7 lbs
wiL = Lower = 0.6x16x9.65+0.6x8x0 = 92.6 1bs
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Diaphragms
Transverse Upper Roof
Seismic Wind
173 51
loading | | loading | |
36.5' 36.5' ?
3160 3160 931 931
3160 931
shear | ‘ shear | ‘
-3160 -931
28800 8490
bending bending
Longitudinal Upper Roof
Seismic Wind
300 53
loading l | loading | |
21 21’ ?
3150 3150 557 557
3150 557
shear ‘ | shear ‘
-3150 -557
16500 2920
bending bending
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Transverse Second Floor
Seismic Wind
3160 3160 931 931
131 86
loading loading
27.67' ? 8.83' 27.67 ? 8.83'
4970 2390 3740 2120 1570 1310
1810 1190
5{8 3?0
shear — shear —
578 -380
-1810 -1190
12500 8230
bending bending
1280 838
Longitudinal Second Floor
Seismic Wind
3150 3150 557 557
| 140 | 86
loading | ¥ loading l ¥
13’ ? 21 13’ ? 21
910 5530 4620 559 2020 1460
1470 903
910 ’ 559 |
shear l\ | shear l\ |
-910 -559
-1470 -903
7720 4740
bending 2960 bending 1820
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Transverse Main Floor
Seismic Wind
4970 2390 3740 2120 1570 1310
60 | 93 |
loading ¥ loading ¥
12.5' ? 15' ? 9 12.5' ? 15' ? 9o
5350 825 3110 4010 2700 1280 2690 1730
450 698
375 581
270 ’ 419
shear I\ } i ~] shear ’\ ‘ i ~
-375 -450 270 -581 -698 e
1690 2620
1170 1820
bending 608 bending 942
Longitudinal Main Floor
Seismic Wind
910 5530 4620 559 2020 1460
| 65 ECE!
loading ¥ loading ¥
13’ ? 21/ 13’ ? 21
1330 6640 5300 1160 3600 2440
683 977
423 605 |
shear l\ | shear l\ |
-423 -605
683 977
3580 5130
bending 1370 bending 1960
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W01 - East Wall - Second Floor

Rw = Wind Shear = 931 lbs
Rgs = Seismic Shear = 3160 lbs

WO01 = Length of Shear Wall = 21 ft

vw = Wind Unit Shear = % = % =443 lbs/ft
vs = Seismic Unit Shear = —> = 22°° = 150 |bs/ft
wo1 21

T = C = Tension and Compression in the Chords = vw hy = (44.3)(6.67) = 296 lbs
T = C = Tension and Compression in the Chords = vs hy = (150)(6.67) = 1,004 Ibs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

W02 - West Walls - Second Floor

Rw = Wind Shear = 931 lbs
Rgs = Seismic Shear = 3160 lbs

WO02A = Length of Shear Wall = 5.25 ft
WO02B = Length of Shear Wall = 5.25 ft

v = Wind Unit Shear = ——% = —>°1_ - 887 Ibs/ft
W024+W02B 5251525
vs = Seismic Unit Shear = S = =301 Ibs/ft

WO02A+W02B ~ 5.25+5.25
T = C = Tension and Compression in the Chords = vw hy = (88.7)(6.67) = 591 lbs

T = C = Tension and Compression in the Chords = vs hy = (301)(6.67) = 2,007 lbs

Shear Transfer Capacity
sy = Triple Nail Spacing = 1.0 ft
sg = Bolt Spacing = 1.33 ft

Zv'=3x (si) ZyCp =3 x (3) (119)(1.6) = 571 Ibs/ft
N
7o' == Z5Cp = —— (860) (1.6) = 1,035 Ibs/ft

SB
Allowable Shear Capacity
Co = min (1.0; 1.25 — 0.125 x h—”) = min (1.0; 1.25 — 0.125 x 2) =1.0
WO02A

5.25

Vwa=3 x 1065 x C, =3 x 1065 x 1.0 =532.5 plf
Vsa=2 X760 x C, =1 x 760 x 1.0 = 380 plf

Therefore: 7/16” OSB on one side of shear wall w/
8d nails @ 4” o.c. at panel edges, and 12” in the field.
Use double stud end chords with MST48 or HDU2 hold downs.
Use (3) 16d nails @ 12” o.c. for wall to floor nailing.

Use 5/8” dia. shear bolts @ 16” o.c. for the P.T. sill to foundation connection.

Mark SWO0I on the drawings.
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W03 - North Walls - Second Floor

Rw = Wind Shear = 557 lbs
Rgs = Seismic Shear = 3150 lbs

WO3A = Length of Shear Wall = 3.75 ft
WO03B = Length of Shear Wall =26.67 ft

, . R 55
vw = Wind Unit Shear = v = . =183 Ibs/ft
W03A+2/03B 3.75+32165.%7
vs = Seismic Unit Shear = S = =104 lbs/ft
W03A+WO03B 3.754+26.67

T = C = Tension and Compression in the Chords = vw hy = (18.3)(6.67) = 122 lbs
T = C = Tension and Compression in the Chords = vs hy = (104)(6.67) = 691 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

W04 - South Walls - Second Floor

Rw = Wind Shear = 557 1lbs
Rs = Seismic Shear = 3150 1bs

WO04A = Length of Shear Wall = 13.08 ft
WO04B = Length of Shear Wall = 7.33 ft
WO04C = Length of Shear Wall =3.75 ft

) . R 557
vw = Wind Unit Shear = e = =23.11bs/ft
WOLA+WO4BHWOLC  13.08+7.33+375
. . . R 3150
vs = Seismic Unit Shear = B = =130 lbs/ft
WO4A+W04B+W04C  13.08+7.33+3.75

T = C = Tension and Compression in the Chords = vw hy = (23.1)(6.67) = 154 lbs
T = C = Tension and Compression in the Chords = vs hy = (130)(6.67) =867 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

W05 - East Walls - Main Floor

Rw = Wind Shear = 1310 Ibs

Rs = Seismic Shear = 3740 Ibs

WOSA = Length of Shear Wall =3 ft
WO05B = Length of Shear Wall = 16.25 ft
WO05C = Length of Shear Wall =7.17 ft

1310

, . R
vw = Wind Unit Shear = W = =496 lbs/ft
W05A+W05RB+WOSC 3+16.2357-tl:70.17
vs = Seismic Unit Shear = S = =142 lbs/ft
WO05A+WO05B+W05C 3+16.25+7.17

T = C = Tension and Compression in the Chords = vw hn = (49.6)(9.1) =451 lbs
T = C = Tension and Compression in the Chords = vs hy = (142)(9.1) = 1,288 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).
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W06 - Interior Stair Wall - Main Floor

Rw = Wind Shear = 1570 lbs
Rgs = Seismic Shear = 2390 lbs

WO6A = Length of Shear Wall = 9.75 ft
WO06B = Length of Shear Wall = 6.25 ft

1570

vw = Wind Unit Shear = ——% = =98.1 lbs/ft
W06A+1V|e/063 9.75-52.9205
vs = Seismic Unit Shear = > = =149 lbs/ft

WO6A+W06B  9.75+6.25
T = C = Tension and Compression in the Chords = vw hn = (98.1)(9.1) =893 lbs

T = C = Tension and Compression in the Chords = vs hy = (149)(9.1) = 1,359 lbs
Standard 6” nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

W07 - West Walls - Main Floor

Rw = Wind Shear = 2120 lbs
Rgs = Seismic Shear = 4970 lbs

WO7A = Length of Shear Wall =2.37 ft
WO07B = Length of Shear Wall =2.37 ft

2120

vw = Wind Unit Shear = ——% = = 447 lbs/ft
WO7AYWOTE 2374237
vs = Seismic Unit Shear = S = =1,049 lbs/ft
W07A+WO07B 2.37+4+2.37

T = C = Tension and Compression in the Chords = vw hn = (447)(9.1) = 4,070 lbs
T = C = Tension and Compression in the Chords = vs hy = (1,049)(9.1) = 9,542 Ibs
Shear Transfer Capacity
sy = Triple Nail Spacing = 0.5 ft
sg = Bolt Spacing = 1.0 ft

, 1 1
Zv'=3x (;) ZyCp =3 x (=) (119) (1.6) = 1,142 Ibs/ft

7 1

Z5' =~ 7,Cp %(860) (1.6) = 1,376 lbs/ft

sB
Allowable Shear Capacity
Co = min (1.0; 1.25 — 0.125 x L) = min (1.0; 1.25 — 0.125 x i) =0.828
WO07A 2.37

Vwa =2 X% X 1790 X C, =2 x 2 x 1790 x 0.828 = 1,482 plf
Vsa=2x3 x1280X C, =2 x5 x 1280 x 0.828 = 1,060 plf

Therefore: 7/16” OSB on one side of shear wall w/
8d nails @ 2” o.c. at panel edges, and 12” in the field.
Use 4x6 #2 DF or 6x8 #2 DF end chords with (2) MST60 hold downs.
Use (3) 16d nails @ 6 o.c. for wall to floor nailing.
Use 5/8” dia. shear bolts @ 12” o.c. for the P.T. sill to foundation connection.

Mark SW04 on the drawings.




Job No.: 24122 DVD7
Title: Conrad Tallariti DVDT Engineering, Inc.
Loc.: 14039 Chimney Ln, Glacier Structural Engineering

Date: 7/10/2024

Page: 16 of 54

Shear Wall Deflection

Ap = Area of Boundary element = 2x1.5x5.5 = 16.5 in?

b = Wall width =2.17 ft

d, = deflection due to anchorage details = 0.115 in for HDUS

E = 1600000 psi

v = Shear force = 4xys = (4)(190) = 760 lbs/ft

G, = Apparent shear wall shear stiffness (Table 4.3A) = 39 kips/in
h =Wall height = 8 ft

8xvxh3 vXh h

3
A =Wall deflection = + +2 8X760x8

7008 4 % % 0.115 =0.556 in

ExApxb = 2x1000XGq, b @ 1600000%X16.5%2.17

Aaiiow = Allowable Deflection = hx12x0.020 = 8x12x0.020 = 1.92 in
Therefore the deflection in this wall is acceptable.

W08 - North Walls - Main Floor

Rw = Wind Shear = 559 lbs

Rs = Seismic Shear = 910 lbs

WOSA = Length of Shear Wall = 4.08 ft
WO08B = Length of Shear Wall =3.33 ft
WO08C = Length of Shear Wall =3.33 ft

. . R 559
vw = Wind Unit Shear = W = =52.0 Ibs/ft
WO08A+W08B+W08C  4.08+3.33+3.33
. . . 910
vs = Seismic Unit Shear = B = =84.7 lIbs/ft
WOSA+WO08B+WO0SC ~ 4.08+3.33+3.33

2X1000%x39

2.17
OK

T = C = Tension and Compression in the Chords = vw hm = (52)(9.1) =473 lbs
T = C = Tension and Compression in the Chords = vs hu = (84.7)(9.1) =771 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).




Job No.: 24122 DVD7

Title: Conrad Tallariti DVDT Engineering, Inc.
Loc.: 14039 Chimney Ln, Glacier Structural Engineering

Date:

Page:

7/10/2024

17 of 54

W09 - Intermediate Walls - Main Floor

Rw = Wind Shear = 2020 1bs
Rgs = Seismic Shear = 5530 lbs

WO9A = Length of Shear Wall = 6.25 ft
WO09B = Length of Shear Wall = 8.08 ft

2020

vw = Wind Unit Shear = ——% = =141 lbs/ft
W094+ W09 ~ 6.25+5.00
vs = Seismic Unit Shear = ——= = =386 lbs/ft

WO09A+W09B ~ 6.25+8.08
T = C =Tension and Compression in the Chords = vw hy +122 = (141)(9.1) +122 = 1,405 lbs

T = C=Tension and Compression in the Chords = vs hu +691 = (386)(9.1) +691 = 4,204 lbs

Shear Transfer Capacity
sn = Triple Nail Spacing = 0.67 ft
sg = Bolt Spacing = 1.0 ft

- E - r -
v =3 x (SN) ZyCp =13 X (0_67) (119)(1.6) = 853 Ibs/ft
Zy' = iZB Cp :% (860) (1.6) = 1,376 Ibs/ft

Allowable Shear Capacity
Co = min (1.0; 1.25 — 0.125 x —M ) = min (1.0; 1.25 — 0.125 x %) =1.0

W094
Vwa=1 x 1370 X C, =2 x 1370 x 1 = 685 pIf
Vsa=2 x980x C, =3 x 980 x 1 =490 plf

Therefore: 7/16” OSB on one side of shear wall w/
8d nails @ 3” o.c. at panel edges, and 12” in the field.
Use double stud end chords with MST48 hold downs.
Use (3) 16d nails @ 8” o.c. for wall to floor nailing.

Use 5/8” dia. shear bolts @ 12” o.c. for the P.T. sill to foundation connection.

Mark SW02 on the drawings.

W10 - South Walls - Main Floor

Rw = Wind Shear = 1460 lbs
Rgs = Seismic Shear = 4620 lbs

W10A = Length of Shear Wall = 8 ft

W10B = Length of Shear Wall = 3.67 ft
W10C = Length of Shear Wall = 6.25 ft
W10D = Length of Shear Wall = 4.25 ft

. . R 1460
vw = Wind Unit Shear = W =
W10A+W10B+W10C+W10D 8+3.67+6.25+4.25
Rs

=65.9 Ibs/ft
vs = Seismic Unit Shear = = °20 =208 1bs/ft
W10A+W10B+W10C+W10D  8+3.67+6.25+4.25

T = C = Tension and Compression in the Chords = vw hx = (65.9)(9.1) = 599 lbs
T = C = Tension and Compression in the Chords = vs hy = (208)(9.1) = 1,896 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).
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W11 - East Walls - Lower Floor

Rw = Wind Shear = 1730 lbs
Rgs = Seismic Shear = 4010 lbs

WI11A = Length of Shear Wall = 24.33 ft
W11B = Length of Shear Wall =7.17 ft

vw = Wind Unit Shear = ——% = —'3% __ 549 |ps/ft
WLLATWILE ~ 24333717
vs = Seismic Unit Shear = > = =127 lbs/ft
W11A+W11B  24.3347.17

T = C = Tension and Compression in the Chords = vw hp = (54.9)(8.1) = 445 lbs
T = C = Tension and Compression in the Chords = vs hg = (127)(8.1) = 1,029 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

W12 - Garage Rear Walls - Main Floor

Rw = Wind Shear = 2690 lbs
Rgs = Seismic Shear = 3110 lbs

WI12A = Length of Shear Wall = 10.67 ft
WI12B = Length of Shear Wall = 6.5 ft

2690

vw = Wind Unit Shear = ——% = =157 Ibs/ft
W12A+2/123 10.6%-{1-?.05
vs = Seismic Unit Shear = S = =181 lbs/ft
W12A+W12B 10.67+6.5

T = C = Tension and Compression in the Chords = vw hg = (157)(8.1) = 1,272 lbs
T = C = Tension and Compression in the Chords = vs hg = (181)(8.1) = 1,466 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

W13 - Intermediate Walls - Lower Floor

Rw = Wind Shear = 1280 1bs
Rg = Seismic Shear = 825 lbs

W13A = Length of Shear Wall = 4.5 ft
W13B = Length of Shear Wall =5.5 ft

vw = Wind Unit Shear = ——%— = 2% _ 128 |ps/ft
WISAYWISE 45455
vs = Seismic Unit Shear = S = =82.5Ibs/ft
W13A+W13B 4.54+5.5

T = C = Tension and Compression in the Chords = vw hg = (128)(8.1) = 1,037 lbs
T = C = Tension and Compression in the Chords = vs hg = (82.5)(8.1) = 668 lbs

Standard 6” nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).
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W14 - West Walls - Main Floor

Rw = Wind Shear = 2700 lbs
Rgs = Seismic Shear = 5350 lbs

W14A = Length of Shear Wall = 2.37 ft
W14B = Length of Shear Wall =2.37 ft

. . R 2700
vw = Wind Unit Shear = W =
W14A+W14B 2374237

= 570 Ibs/ft
vs = Seismic Unit Shear = Rs =30 _ 1129 Ibs/ft
W14A+W14B 2374237

T = C =Tension and Compression in the Chords = vw hz+4070 = (570)(8.1) +4070 = 8,687 lbs
T = C =Tension and Compression in the Chords = vs hg+9542 = (1129)(8.1)+9542 = 18,687 lbs

DL:0.6><(§ x(W14A+16)><((§><15+1)><RDL><DF1+§ X (15 +15) X Fp, +% X 8 X Fpyp +

Khu+hM+hB)xWDL)>=o.6x(;(2.37+16)((; x15+1)x 15X 1.02 + 2 (15+ 15) x 13 +2 x8x 9 +

(6.67+9.1+8.1) x 12 )) =3,568 Ibs

Shear Transfer Capacity
sg = Bolt Spacing = 1.0 ft
Zy' = SiZB Cp = (860)(1.6) = 1,376 Ibs/ft

B

Allowable Shear Capacity

Co = min (1.0; 1.25 — 0.125 x -2 ) = min (1.0; 1.25 — 0.125 x 7i’) = 0.854
W14A 2.37

Vwa =2 X% X 2435%xC, =2 x% X 2435 % 0.854 =2,079 plf
Vsa=2X2 xX1740 X C, =2 x5 x 1740 x 0.854 = 1,486 plf

Therefore: 19/32” OSB on both sides of the shear wall w/
10d nails @ 2” o.c. at panel edges, and 12” in the field.

Use 4x6 #2 DF or 6x8 #2 DF end chords with HD12 hold downs (PABS).

Use (3) 16d nails @ 6 o.c. for wall to floor nailing.

Use 5/8” dia. shear bolts @ 12” o.c. for the P.T. sill to foundation connection.

Mark SWO03 on the drawings.

Shear Wall Deflection

Ap = Area of Boundary element = 3.5x5.5 = 19.25 in2

b =Wall width = W144 =2.37 ft

d, = deflection due to anchorage details = 0.171 in for HD12

E = 1600000 psi

v = Shear force = 4xvs = 4x1129 = 4,516 lbs/ft

G, = Apparent shear wall shear stiffness (Table 4.3A) = 48 kips/in
h = Wall height = 13.5 ft

. 8xvxh® vxh h 8x4,516X13.53 4,516X13.5 | 13.5 _ .
4 = Wall deflection = ExApxb + 2X1000XG, t5 % % = T5o0000x19.25x237 | 2x1000xa8 T 237 % 0171 =2.83in
Aaitow = Allowable Deflection = hx12x0.020 = 13.5x12x0.020 = 3.24 in OK

Therefore the deflection in this wall is acceptable.
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W15 - North Walls - Lower Floor

Rw = Wind Shear = 1160 lbs
Rgs = Seismic Shear = 1330 lbs

WI15A = Length of Shear Wall = 3.92 ft
W15B = Length of Shear Wall = 1.37 ft
W15C = Length of Shear Wall = 1.37 ft

, . R 1160
vw = Wind Unit Shear = W = =174 1bs/ft
W154A4+W15B+W15C 3.92+1.37+1.37
Rs 1330

vs = Seismic Unit Shear = = =200 Ibs/ft

W15A+W15B+W15C  3.92+1.37+1.37
T = C = Tension and Compression in the Chords = vw hg+473 = (174)(8.1)+473 = 1,884 Ibs
T = C =Tension and Compression in the Chords = vs hg+771 = (200)(8.1)+771 = 2,389 lbs
WI5A:

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).

WI15B & W15C:
Allowable Shear Capacity

Co = min (1.0; 1.25 — 0.125 x & ) = min (1.0; 1.25 — 0.125 x ﬂ) =0.992
W15A 3.92

Vwa=3 x 1370 X C, =3 X 1370 x 0.992 = 679 plf
Vsa=2 X980 x C, =3 x 980 x 0.992 =486 plf

Therefore: 7/16” OSB on one side of shear wall w/
8d nails @ 3” o.c. at panel edges, and 12” in the field.
Use double stud end chords with HDU2 hold downs (SSTB20).
Use (3) 16d nails @ 8” o.c. for wall to floor nailing.
Use 5/8” dia. shear bolts @ 12” o.c. for the P.T. sill to foundation connection.

Mark SW02 on the drawings.

Shear Wall Deflection

Ap = Area of Boundary element = 2x1.5x5.5 = 16.5 in?

b =Wall width = W15B=1.37 ft

da = deflection due to anchorage details = 0.088 in for HDU2

E = 1600000 psi

v = Shear force = 4xvs=4x227 =908 lbs/ft

G, = Apparent shear wall shear stiffness (Table 4.3A) = 25 kips/in
h =Wall height = hp=8.1 ft

. 8xvxh3 vxh h 8x908x8.13 908x8.1 8.1 .
A =Wall deflection = ——— +-Xd, = +—x0.088 =0.921 in
ExAgxb = 1000xGg b 1600000x16.5x1.37 = 1000x25  1.37

Aaliow = Allowable Deflection = hx12x0.020 = 8.1x12x0.020 = 1.94 in OK
Therefore the deflection in this wall is acceptable.
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W16 - Intermediate Walls - Lower Floor

Rw = Wind Shear = 3600 lbs
Rgs = Seismic Shear = 6640 lbs

W16A = Length of Shear Wall = 10 ft
W16B = Length of Shear Wall = 8.08 ft

vw = Wind Unit Shear = ——%— = >°%__ 199 |ps/ft
WieA+WieE 104800
vs = Seismic Unit Shear = > = =367 lbs/ft
W16A+W16B  10+8.08

T = C = Tension and Compression in the Chords = vw hx +1405 = (199)(9.1) +1405 = 3,217 Ibs

T = C = Tension and Compression in the Chords = vs hy +3512 = (367)(9.1) +3512 = 6,854 Ibs

Allowable Shear Capacity
Co = min (1.0; 1.25 — 0.125 x h—”) = min (1.0,- 1.25 — 0.125 x 2) =1.0
WO024A 5.25

Vwa=1 x 1065 x C, =1 x 1065 x 1.0 = 532.5 pIf
Vsa=1 x 760 X C, =% x 760 x 1.0 =380 plf

Therefore: 7/16” OSB on one side of shear wall w/

8d nails @ 4” o.c. at panel edges, and 12” in the field.
Use double stud end chords with HDUS hold downs (SSTB28)
Use (3) 16d nails @ 12” o.c. for wall to floor nailing.

Use 5/8” dia. shear bolts @ 16” o.c. for the P.T. sill to foundation connection.

Mark SWO01 on the drawings.

W17 - South Walls - Lower Floor

Rw = Wind Shear = 2440 Ibs
Rs = Seismic Shear = 5300 lbs

W17A = Length of Shear Wall = 15.58 ft
W17B = Length of Shear Wall = 15.58 ft

, . R 2440
vw = Wind Unit Shear = w___ -2 _783Ibs/ft
W17A+g/173 15.58-;%(5).(358
vs = Seismic Unit Shear = S = =170 lbs/ft
W17A+W17B 15.58+15.58

T = C = Tension and Compression in the Chords = vw hg = (78.3)(8.1) = 634 lbs
T = C = Tension and Compression in the Chords = vs hg = (170)(8.1) = 1,378 lbs

Standard 6 nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable).
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RO1 -51/2” x 18” GLB Roof Ridge Beam - Continuous
b=Width=5.5in
d=Depth =18 in
I» = Bearing Length (assumed) = 7.5 in = 0.625 ft
ws = Self Weight =35 X = x b x = xd =35x = x 55X = X 18 =24.11b/ft
Lspan = Length of span = 15 ft
Lg = Floor Tributary area = 0 ft
Lre = Roof Tributary area = 3 X 21 =10.5 ft
hy = Wall Height = 0 ft
Wp = Dead Load = ws+LgxFpL +LrexRprxDr1 +hwxWpr = 24.1+0x13 +10.5x15x1.02 +0x12 = 185 plf
Wi = Live Load = LgxFiL +LrexRs = 0x40 +10.5%x127 = 1,334 plf
W =Total Load = Wp+ W, =185 + 1,334 = 1,518 plf

Forces
1.518 27.5
loading | | 7.09 7.92
T 15' ? 12.5' T 8.5’ f bending
9.13 24.8 15.8 4.91 \/ -13.1
-33.8
9.13 11|'1 8 deflect
erlection
shear l\ |
| w
By -4.91 -0.192
-13.6

Allowable Forces - 24F-V4 DF
Sx=1bd?=(1)(5.5)(18%) = 297 in3

6
Ix=5bd® = () (5.5)(18%) = 2,673 int
A=bd=(55)(18) =99 in?
E = 1800000 psi

Cp=1.15

Cv=NDS 5.3.6 = min (1.0; (L;tn)ﬂ.l (1‘1_2)0.1 (¥)0.1> - min (1.0; (i_;)m (%)0.1 (%)0.1> 0,986

Feperp = Design compression stress perpendicular to grain = 650 psi
Rait = FeperpxbxIpx12 = 650%x5.5%x0.625x12 = 26,813 lbs

F, = Design shear stress = 265 psi
Vai = Fy CpxA = (265)(1.15)x99 = 30,170 1bs

Fy, = Design bending stress = 1850 psi
Man= F,CpCy (j—z) = (1850) (1. 15)(0.986) (

297

—) = 51,918 f-lbs
12

Deflection

. L X12  15x12
Allowable Total Deflection = “E*—= = x
240 240

Therefore use a 5 1/2” x 18” GLB for the beam with 6x8 #1 DF center posts.

=0.75in OK
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R02 - 6x12 #1 DF Porch Roof Beam
b=Width=5.5in
d=Depth=11.5in
Ip = Bearing Length (assumed) = 1.5in =0.125 ft
ws = Self Weight =35 X =X b x = xd=35x - x 55X~ x11.5 =154 1b/ft
Lspan = Length of span = 10 ft
L# = Floor Tributary area = 0 ft
Lre = Roof Tributary area =X 12 + 1 =7 ft
hy = Wall Height = 0 ft
Wp = Dead Load = ws+LgexFpL +LrexRpLxDr1 +hwxWpr = 15.4+0x13 +7x15x1.02 +0x12 = 122 plf
W, = Live Load = LgxF +LrexRs. = 0x40 +7x127 = 889 plf
W =Total Load = Wp + W, =122 + 889 = 1,011 plf
Forces
Vitax =2 X W Lgpan =2 (1,011)(10) = 5,057 Ibs
Muax =2 X W X 1200 =% x 1,011 x 10 = 12,643 ft-1bs

Allowable Forces - #1 DF
Sx=1bd?*=(1)(5.5)(11.5%) = 121 in3
Ir=2bd®=(3)(55)(11.5%) =697 in*
A=bd=(55)(11.5) = 63.25 in?

E = 1600000 psi

Cp = Duration = 1.15
Cr=NDS Table 4D =1.0

Feperp = Design compression stress perpendicular to grain = 625 psi
Rait = Feperpxbxlpx12 = 625x5.5x0.125x12 = 5,156 lbs

F, = Design shear stress = 170 psi
Van = Fy CpxA = (170)(1.15)x63.25 = 12,365 lbs

Fy, = Design bending stress = 1350 psi
Man= F,CpCr (f—z) = (1350)(1.15) (1) (

121
12

) = 15,684 ft-Ibs

Deflection

1 4 1 4
_ SXWXsX(Lspanx12)  5X889%5 (10x12)

A= 384 E I, ~ (384)(1600000)(697) =0.1791in

_ 10x12

Allowable Live Load Deflection = % =, =0333in OK

1 4 1 4
5XWx55X(Lspanx12)” 51,0115 (10X12)

384 E I ~ (384)(1600000)(697) =0.204in

AMax =

Allowable Total Deflection = Lpan>22 _10X12 _ ) 5 i OK
240 240

Therefore use a 6x12 #1 DF for the beam with HUCQ612-SDS hanger.
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R03 - 6x12 #1 DF Porch Roof Beam
b=Width=5.5in
d=Depth=11.5in
I» = Bearing Length (assumed) = 7.5 in = 0.625 ft
ws = Self Weight =35 X =X b x = xd=35x - x 55X~ x11.5 =154 1b/ft
Lspan = Length of span =9 ft
Lc = Length of cantilever = 1.25 ft
L# = Floor Tributary area = 0 ft
Lre = Roof Tributary area =X 2 + 1 =2 ft
hy = Wall Height = 0 ft
Wp = Dead Load = ws+LgexFpL +LrexRpLxDr1 +hwxWpr = 15.4+0x13 +2x15x1.02 +0x12 = 46.0 plf
W, = Live Load = LgxF +LrexRs. = 0x40 +2x127 = 254 plf
W = Total Load = Wp + Wi =46.0 + 254 = 300 plf
P =From R02 =5,057 lbs
Forces
5.06 0.644
0.3 bending
loading \ |
1.25T 9 ?
7.51 0.622 -6.56
2.08
shear 0.016 8"
N—O.GZZ deflection
e -0.025 7"
-5.43
Allowable Forces - #1 DF
Sx=1bd?*=(1)(5.5)(11.5%) = 121 in3
Lr=2bd®=(3)(55)(11.5%) =697 in*
A=bd=(55)(11.5) =63.25 in?
E = 1600000 psi
Cp = Duration = 1.15
Cr=NDS Table 4D=1.0
Feperp = Design compression stress perpendicular to grain = 625 psi
Rait = FeperpxbxIpx12 = 625x5.5x0.625x12 = 25,781 lbs
F, = Design shear stress = 170 psi
Van = Fy CoxA = (170)(1.15)x63.25 = 12,365 lbs
Fy, = Design bending stress = 1350 psi
Mai = FyCpCr (32) = (1350) (1.15) (1) (1) = 15.684 ft-lbs
Al=EpLlpLr\15) = . 12 ) ~ =003 IUIDS
Deflection
Allowable Total Deflection = Lopan*12 _ 9X12 _ () 45 in OK

240 240

Therefore use a 6x12 #1 DF for the beam.
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R04 - 6x12 #1 DF Knee Brace Roof Beam

b=Width=5.5in

d=Depth=11.5in

Ip = Bearing Length (assumed) = 1.5in =0.125 ft

ws = Self Weight =35 X =X b x = xd=35x - x 55X~ x11.5 =154 1b/ft
Lspan = Length of span = 19.5 ft

L# = Floor Tributary area = 0 ft

Lre = Roof Tributary area = 3 X 2.25 + 0.5 = 1.625 ft

hy = Wall Height = 0 ft

Wp = Dead Load = ws+LsexFpr +LrexRpLxDr1 +hwxWprL = 15.4+0x13 +1.625x15x1.02 +0x12 = 40.2 plf

W, = Live Load = LgxF +LrexRs. = 0x40 +1.625x127 = 206 plf
W = Total Load = Wp + Wi =40.2 + 206 = 247 plf

Forces
Vitax =2 X W Lgpan =2 (247)(19.5) = 2,404 1bs
Muax=2 X W X L2,4, =2 x 247 x 19.5% = 11,722 ft-lbs

Allowable Forces - #1 DF
Sx=1bd?*=(1)(5.5)(11.5%) = 121 in3
Ir=2bd®=(3)(55)(11.5%) =697 in*
A=bd=(55)(11.5) = 63.25 in?

E = 1600000 psi

Cp = Duration = 1.15
Cr=NDS Table 4D =1.0

Feperp = Design compression stress perpendicular to grain = 625 psi
Rait = Feperpxbxlpx12 = 625x5.5x0.125x12 = 5,156 lbs

F, = Design shear stress = 170 psi
Van = Fy CpxA = (170)(1.15)x63.25 = 12,365 lbs

Fy, = Design bending stress = 1350 psi
Man= F,CpCr (f—z) = (1350)(1.15) (1) (

121
12

) = 15,684 ft-Ibs

Deflection

1 4 1 4
_SXWXsX(Lspanx12)  5X206x%55 (19.5%X12)

A= 384 E I, ~ (384)(1600000)(697) =0.602 in

. . Lepanx12  19.5x12
Allowable Live Load Deflection = % =—

=0.65in

1 4 1 4
5XWx75X(Lspanx12)  5x247x15 (19.5%12)

384 E I ~ (384)(1600000)(697) =0.719in

AMax =

Allowable Total Deflection = LopanX12 _ 19592 _ 0 975 in
240 240

Therefore use a 6x12 #1 DF for the beam.
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RO5 - Knee Brace

_Wp _40.2 _

Vo =2 X Vo = 222 x 2404 =391 1bs 5
w, 206 —
Vs="L X Vygy =200 x 2404 = 2,005 Ibs i
]
[}

z 2

o

21073 Knee Brace - R02.vap
Result Case: 3. D+S

IES VisualAnalysis 19.00.0005
Friday, May 14, 2021

FX = 1.245K

The 6x6 DF knee brace is acceptable by inspection. ?
Top Connection 3

T = Tension = 975 lbs
(2) DTT1Z are acceptable.

6x6 DF Knee Brace Connections
V =Shear =1,962 lbs
Cp = Duration Factor = 1.15
Zs =960 lbs per 3/4” lag screw
Zg'=2 X Zg X Cp =2x960x1.15 =2,208 lbs/ft

Use (2) 3/4” lag screws at the bottom of the knee brace.

Use (1) 5/8” diameter threaded rod w/ epoxy anchor (10” embed) at the top of the knee
brace.
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R06 - Roof Ledger Connection

Lre = Roof Tributary area =3 X 10 =5 ft
Wp = Dead Load = LrexRprxDr1 = 5x15x1.02 = 76.5 plf

W, = Live Load = LrexRs. = 5x127 = 635 plf
W =Total Load = Wp+ W, =76.5+ 635 =711.5 plf

Zs =200 Ibs per 1/4"x3 1/2" Simpson SDS screw
ss = Screw Spacing = 1.33 ft

78'==5 x Zg Cp =— (5) (200) (1.15) = 865 Ibs/ft
s .

33

Therefore: Use (5) 1/4”x3 1/2" Simpson SDS screws @ 16” o.c.
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S01 - 8 3/4” x 24” GLB Second Floor Beam

b=Width=8.75in

d =Depth =24 in

I» = Bearing Length (assumed) = 5.5 in = 0.458 ft

ws = Self Weight =35 X = x b X = xd =35x = x 875X X 24 =51.01b/ft
Lspan = Length of span = 20.5 ft

Lg = Floor Tributary area = 2 X (15 + 12.5) = 13.75 ft

Lge = Roof Tributary area = 0 ft

hy = Wall Height = 0 ft

Wp = Dead Load = ws+LgxFpL +LrexRpLxDr1 +hwxWpr = 51.0+13.75x13 +0x15x1.02 +0x12 = 230 plf
W, = Live Load = LgxF +LrexRs. = 13.75%40 +0x127 = 550 plf

W = Total Load = Wp + W, =230 + 550 = 780 plf

P =From R01 = 24,800 lbs

Forces
24.8
0.759 167
loading | |
20.5'
bending

20.2 20.2
20.2 deflection

[\12‘-4
shear -0.59"

-20.2

Allowable Forces - 24F-V4 DF
Sx=1bd*=(1)(8.75)(24) = 840 in3
I=2bd*=(1)(8.75)(24%) = 10,080 in*
A=bd=(8.75)(24) = 210 in2
E = 1800000 psi
Cp=1.15

0.1 0.1 0.1 0.1 0.1 0.1
. 21 12 5.125 . (21 12 5.125 _
Cv=NDS 5.3.6 = min (1.0, (m) &) (22 > = min (1.0, () (32 2 ) =0.887
Feperp = Design compression stress perpendicular to grain = 650 psi
Ran = FeperpxbxIpx12 = 650x8.75x0.458x12 = 31,259 lbs

F, = Design shear stress = 265 psi
Van = Fy CoxA = (265)(1.15)x210 = 63,998 lbs
Fy, = Design bending stress = 2400 psi
Sy 840
Man= F,CpCy (E) = (2400)(1.15)(0.887) (') = 171,285 fr-lbs

12

Deflection

Allowable Total Deflection = % = 20'25:012 =1.025in OK

Therefore use an 8 3/4” x 24 GLB for the beam.
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S02 - 6x10 #1 DF Second Floor Beam

b=Width=5.5in

d=Depth=9.51in

Ip = Bearing Length (assumed) = 1.5in =0.125 ft

ws = Self Weight =35 X = X b X = xd=35x-=> x55%x = xX95 =12.7 Ib/ft
Lspan = Length of span =5 ft

Ls = Floor Tributary area = X 1.33 = 0.665 ft

Lre = Roof Tributary area =3 X (10 + 10.25) + 1 =11.1ft

hw = Wall Height = hy = 6.67 ft

Wp = Dead Load = ws+LgxFpL, +LrexRprxDr1 +hwxWpr = 12.7+0.665x13 +11.1x15x1.02 +6.67x12 = 272 plf

Wi = Live Load = LgxFLL +LrexRsy = 0.665x40 +11.1x127 = 1,439 plf
W =Total Load = Wp+ W, =272+ 1,439 = 1,711 plf

Forces

Viax =3 X W Lgpan =2 (1,711) (5) = 4,278 lbs
Muax =3 X W X Lipan =5 % 1,711 x 5% = 5,347 ft-lbs

Allowable Forces - #1 DF
Sx=1bd?=(1)(5.5)(9.5%) = 82.7 in3
L=2bd®=(})(55)(9.5%) =393 in*
A=bd=(55)(9.5) = 52.25 in?

E = 1600000 psi

Cp = Duration = 1.15
Cr=NDS Table 4D =1.0

Feperp = Design compression stress perpendicular to grain = 625 psi
Ran = FcPerpbebelz =625x5.5x0.125%x12 = 5,156 lbs

F, = Design shear stress = 170 psi
Van=Fy CpxA = (170)(1.15)x52.25 = 10,215 lbs

Fy, = Design bending stress = 1350 psi
Man= F,CpCr (f—z) = (1350)(1.15) (1) (

82.7
12

) = 10,703 ft-Ibs
Deflection

1 4 1 4
_ SxWpx5z%(Lspanx12)”  5x1439%55 (5x12)

A 384 E Iy - (384)(1600000)(393)

=0.0322 in

Allowable Live Load Deflection = % = % =0.167 in

1 4 1
SXWX5X(Lspanx12) _ 5X1711%5 (5x12)*
384 E Iy (384)(1600000)(393)

AMax = =0.0383in

Allowable Total Deflection = Lopan*12 _ 5X12 _ ) 25 in
240 240

Therefore use 6x10 #1 DF for the beam.
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S03 -5 1/2” x 18” GLB Sliding Door Header - Continuous

b=Width=5.5in

d=Depth =18 in

I» = Bearing Length (assumed) = 3.5 in = 0.292 ft

ws = Self Weight =35 X = x b x = xd =35x = x 55X = X 18 =24.11b/ft
Lspan = Length of span = 16.5 ft

Ly = Floor Tributary area =3 X 15 =7.5 ft

Lre = Roof Tributary area =3 X 2 + 1 =2ft

hw = Wall Height = hy = 6.67 ft

Wp = Dead Load = ws+LgxFpL, +LrexRprxDr1 +hwxWpr = 24.1+7.5x13 +2x15x1.02 +6.67x12 = 232 plf
W, = Live Load = LgxFiL +LrexRs.= 7.5%x40 +2x127 = 554 plf
W = Total Load = Wp + WL = 232 + 554 = 786 plf

P =From R01 =9,130 lbs

Forces
9.13
0.786
loading | | 64.4
16.5' ?
11 11 bending
11

[~—-__________‘-§-‘ihf7 deflection
shear
-0.579"
-4.\NI

-11.

Allowable Forces - 24F-V4 DF
Sx=1bd*=(1)(5.5)(18%) = 297 in3
Lr=21bd®=(})(55)(18%) = 2,673 in*
A=bd=(55)(18) =99 in2
E = 1800000 psi
Cp=1.15

0.1 0.1 0.1 0.1 0.1 0.1
. 21 12 5.125 . (21 12 5.125 _
cr=nps53.6=min (105(2) (2)"" (222)"") < n (10,(2)”" (2)"" (429)") =077
Feperp = Design compression stress perpendicular to grain = 650 psi
Ran = FcPerpbebelz = 650%5.5%x0.292x12 =12,527 lbs

F, = Design shear stress = 265 psi
Van = Fy CpxA = (265)(1.15)x99 = 30,170 1bs

Fy, = Design bending stress = 2400 psi
Man= F,CpCy (j—z) = (2400)(1.15)(0.977) (

ﬁ) = 66,724 ft-lbs
12

Deflection

Allowable Total Deflection = Lopanxl? _ 165512 _ 0 825 in OK

240 240 I

Therefore use a 5 1/2” x 18” GLB for the header with 4x6 #2 DF supports.




Job No.: 24122 DVD7

Title: Conrad Tallariti DVDT Engineering, Inc.
Loc.: 14039 Chimney Ln, Glacier Structural Engineering

Date:

Page:

7/10/2024

36 of 54

MO1-31/2”x 11 7/8” PSL Floor Beam

I» = Bearing Length (assumed) = 1.5 in = 0.125 ft
ws = Self Weight = 13 1b/ft

Lgpan = Length of span = 5.5 ft

Ly = Floor Tributary area =5 X (4.5 + 4.5) = 4.5 ft
Lgr¢ = Roof Tributary area = 0 ft

hy = Wall Height = 0 ft

Whp = Dead Load = ws+LgxFpr, +LrexRpLxDr1 +hwxWpr = 13+4.5x13 +0x15x1.02 +0x12 = 71.5 plf

W\ = Live Load = LgxFLL +LrexRsy = 4.5x40 +0x127 = 180 plf
W =Total Load = Wp+ W, =715 + 180 = 251.5 plf

Forces
Viar =2 X W Lepan =2 (251.5) (5.5) = 692 1bs
Muax =2 X W X Lipgn =3 X 251.5 x 5.5? = 951 ft-lbs
Allowable Forces - 2.0E Parallam from Trus Joist Tables
V anow = 8,035 lbs
Maiow = 19,900 ft-1bs

Deflection

I, = 488 in*
E =2000000 psi

1 4 1 4
_SXWX5X(Lspanx12)  5X180%15 (5.5%12)

A= 384 E I, ~ (384)(2000000) (488) =0.00380 in
Allowable Live Load Deflection = % = 5';:()12 =0.183 in

1 4 1 4
5XWx75X(Lspanx12) _ 5%251.5%55 (5.5x12)
384 E I, (384)(2000000) (488)

=0.00531in

AMax =

Allowable Total Deflection = Lopan*12 _ 5512 _ 0275 in
240 240

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam.
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MO02-31/2”x 11 7/8” PSL Floor Beam

I» = Bearing Length (assumed) = 1.5 in = 0.125 ft
= Self Weight = 13 1b/ft
Lgpan = Length of span = 10.5 ft
Ly = Floor Tributary area =3 X (10.5 + 2 + 10.5 + 10.5) = 16.75 ft
Lgr¢ = Roof Tributary area = O ft
hw = Wall Height = hy+hu = 6.67+9.1 = 15.8 ft
Wp = Dead Load = ws+LgxFpr, +LrexRprxDr1 +hwxWpr = 13+16.75x13 +0x15x1.02 +15.8x12 = 420 plf
W = Live Load = LgxF +LrexRs. = 16.75%40 +0x127 = 670 plf
W =Total Load = Wp+ W, =420+ 670 = 1,090 plf

Forces

Vitax =2 X W Lgygn = (1 090)(10.5) = 5,722 Ibs
MMax__x W X LZpan =2 x 1,090 x 10.5% = 15,021 ft-1bs

Allowable Forces - 2.0E Parallam from Trus Joist Tables

Vauow = 8,035 1bs OK

Maiow = 19,900 ft-lbs OK
Deflection

Ix = 488 in*

E =2000000 psi
SXWLX%X(LspanX12)4 _ 5%670%:5 (10.5x12)*

384 E I ~ (384)(2000000) (488) =0.188in

AL =

LspanX12 _ 10.5x12

Allowable Live Load Deflection =
360 360

=0.35in OK

1 4 1 4
5XWx75X(Lspanx12) _ 5X1090x55 (10.5%12)
384 E Iy (384)(2000000) (488)

AMax = =0.3051in

LspanX12 _ 10.5x12

Allowable Total Deflection = ™ ” =0.525in OK
Therefore a3 1/2” x 11 7/8” parallam i 1s OK for this beam with HGUS412 hanger.
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MO03-31/2”x 11 7/8” PSL Floor Beam

I» = Bearing Length (assumed) = 1.5 in = 0.125 ft
ws = Self Weight = 13 1b/ft

Lgpan = Length of span =12.5 ft

Ls = Floor Tributary area = 1.33 ft

Lr¢ = Roof Tributary area = 0 ft

hw=Wall Height = 0 ft

Wp = Dead Load = ws+LgxFpL +LrexRpLxDr1 +hwxWpr = 13+1.33x13 +0x15x1.02 +0x12 = 30.3 plf
W = Live Load = LgxFi +LrexRs. = 1.33x40 +0x127 = 53.2 plf
W =Total Load = Wp+ W, =30.3 + 53.2 = 83.5 plf

P =From M02 =5,722 lbs

Forces
5.72
0.085
loading | | 10.5
12.5'
1.45 534 bending
1.45
| 0.554 deflection
shear

-0.242"
-5.34

Allowable Forces - 2.0E Parallam from Trus Joist Tables

Vaunow = 8,035 lbs OK

Mainow = 19,900 ft-1bs OK
Deflection

I, = 488 in*

E = 2000000 psi

Allowable Total Deflection = Lopanx12 _ 10592 _ 525 in OK

240 240 -

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam with HU412 hanger.
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MO04 -51/2” x 18” GLB Second Floor Beam

b=Width=5.5in

d=Depth =18 in

I» = Bearing Length (assumed) = 2.75 in = 0.229 ft

ws = Self Weight =35 X = x b x = xd =35x = x 55X = X 18 =24.11b/ft
Lspan = Length of span = 20.5 ft

Lg = Floor Tributary area = 2 X (15 + 12.5) = 13.75 ft

Lge = Roof Tributary area = 0 ft

hy = Wall Height = 0 ft

Wp = Dead Load = ws+LgxFpL +LrexRpLxDr1 +hwxWpr = 24.1+13.75x13 +0x15x1.02 +0x12 = 203 plf
W, = Live Load = LgxF +LrexRs. = 13.75%40 +0x127 = 550 plf

W =Total Load = Wp+ W, =203 + 550 = 753 plf

P =From M03 = 1,450 lbs

Forces
1.45
0.753 47
loading | |
20.5' ?
bending
8.46 8.43
8.46 deflection
h NSl
shear 0
_0.519 _0.715

-8.43

Allowable Forces - 24F-V4 DF
Sx=1bd?=(1)(5.5)(18%) = 297 in3
Ir=2bd®=(})(55)(18%) = 2,673 in*
A=bd=(5.5)(18) =99 in2
E = 1800000 psi
Cp=1.15

Cv=NDS 5.3.6 = min (1.0; (LS%)M (%)0'1 (Szﬁ)“> = min (1.0,- (%)0'1 (%)0.1 (%)01) =0.956

Feperp = Design compression stress perpendicular to grain = 650 psi
Rait = Feperpxbxlpx12 = 650%5.5x0.229%x12 = 9,824 lbs

F, = Design shear stress = 265 psi
Van = Fy CpxA = (265)(1.15)x99 = 30,170 1bs

Fy, = Design bending stress = 2400 psi
Mai = F,CpCy (f—z) = (2400)(1.15)(0.956) (

297
12

) = 65,291 ft-Ibs

Deflection

spanX12 _ 20.5x12 _

Allowable Total Deflection = Lspanx12 =1.025in OK
240 240

Therefore use a 5 1/2” x 18” GLB for the beam with HGUSS5.50/14 hanger.
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MO5-31/2”x 11 7/8” PSL Floor Beam

I» = Bearing Length (assumed) = 1.5 in = 0.125 ft
= Self Weight = 13 1b/ft
Lgpan = Length of span = 10 ft
Ly = Floor Tributary area =5 X (13.67 +12.5) =13.1 ft
Lg¢ = Roof Tributary area = O ft
hw=Wall Height = 0 ft
Wp = Dead Load = ws+LgxFpr, +LrexRprxDr1 +hwxWpr = 13+13.1x13 +0x15x1.02 +0x12 = 183 plf
W, = Live Load = LgxFiL +LrexRs. = 13.1x40 +0x127 = 523 plf
W = Total Load = Wp + W =183 + 523 = 707 plf

Forces

Vitax =2 X W Lypgn = 3(707)(10) 3,533 Ibs
MMax__x W X L2pan =+ x 707 x 10? = 8,831 ft-lbs

Allowable Forces - 2.0E Parallam from Trus Joist Tables

Vauow = 8,035 lbs OK

Maiow = 19,900 ft-lbs OK
Deflection

Ix = 488 in*

E =2000000 psi

A= 5><WL><12><(L5pg_n><12) 5><523><— (10x12)* -0121in

384 E Iy ~ (384)(2000000) (488)
Allowable Live Load Deflection = %OXIZ = 12:;2 =0.3331in OK
Avton = 5><W><1—12><(L5pg_n><12)4 _ 5X707x55 (10x12)* - 0163 in
384 I, (384)(2000000) (488)
Allowable Total Deflection = Lopan*12 _10X12 _ )5 in OK

240 240

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam with HGUS412 hanger.
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MO06 - 8 3/4”° x 18” GLB Main Floor Beam

b= Width = 8.75 in

d=Depth =18 in

I» = Bearing Length (assumed) = 7.5 in = 0.625 ft

ws = Self Weight =35 X = x b X = xd =35x - x 875X x18 =383 1b/ft
Lspan = Length of span = 12.5 ft

Ly = Floor Tributary area = 1.33 +3 X 1.33 =1.995 ft

Lre = Roof Tributary area = 3 (10 + 10.5) + 1 =11.25 ft

hw = Wall Height = hy+hy = 6.67+9.1 = 15.8 ft

Wp = Dead Load = ws+LgxFpL +LrexRprxDr1+hwxWpr = 38.3+1.995x13 +11.25x15x1.02+15.8x12 = 426 plf
Wi = Live Load = LgxFLL +LrexRsy = 1.995x40 +11.25x127 = 1,509 plf

W =Total Load = Wp+ Wy =426 + 1,509 = 1,934 plf

Ly = Floor Tributary area = 1.33 +3 X 1.33 =1.995 ft

Lre= Roof Tributary area =2 (2 + 10.5) + 1 =7.25 ft

2

hw = Wall Height = hy+hy = 6.67+9.1 = 15.8 ft

Wp = Dead Load = ws+LgxFpL +Lrex RprxDr1+hwxWpp = 38.3+1.995x13 +7.25x15x1.02+15.8x12 = 364 plf
Wy = Live Load = LgxFi +LrexRsy = 1.995x40 +7.25x127 = 1,001 plf
W =Total Load = Wp+ W, =364 + 1,001 = 1,365 plf

P =From S01+S02+M04 = 20,200+4,278+8,460 = 32,938 Ibs
P=From GT+MO05 = 3533 + 2 x 10 X (£ x 13 + 1) (Rp;, X Dg, + Ry;)
=3533+1 x10x (: x13+1)(15%x 1.2+ 127)=8,9711bs

Forces
329 8.97
1.934 1.365
loading 0.1
f 5 12.5' T
2.84 52.1 15
15.8
shear
-3.34 ]\I
-15.
49932
bending
-15.5
0.142"
deflection

-0.164"
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Allowable Forces - 24F-V4 DF
v=1bd?=(1)(8.75)(18%) = 472.5 in3
L= bd*=(1)(8.75)(18%) = 4,252 in*
A=bd=(8.75)(18) = 157.5 in2
E = 1800000 psi
Cp=1.15

Cv=NDS 5.3.6 = min (1.0; (L;tn)ﬂ-l (1‘1_2)0.1 (5.2_25)0.1> - min (1.0; (%)0.1 (%)0-1 (5;7255)0.1) 0959

Feperp = Design compression stress perpendicular to grain = 650 psi
Rait = FeperpxbxIpx12 = 650%8.75%x0.625x12 = 42,656 lbs Use CC98 Cap

F, = Design shear stress = 265 psi
Van = Fy CpxA = (265)(1.15)x157.5 = 47,998 lbs

Fy, = Design bending stress = 1850 psi
Mai = F,CpCy (f—z) = (1850)(1.15)(0.959) (

472.5
12

) - 80,336 ft-Ibs

Deflection

Allowable Total Deflection = % = 12'25;)12 =0.625in OK

Therefore use an 8 3/4” x 18” GLB for the beam with 8x10 #1 DF post in the center.
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MO07 -51/2” x 15” GLB Garage Door Header - Continuous
b=Width=5.5in
d=Depth=15in
I» = Bearing Length (assumed) = 3.5 in = 0.292 ft
ws = Self Weight =35 X = x b x = xd =35x = x 55X = x15 =20.11b/ft
Lspan = Length of span = 16.5 ft
Ly = Floor Tributary area =3 X 15 =7.5 ft
Lpp = Deck Tributary area =3 x 8 =4 ft
Lgr¢ = Roof Tributary area = 0 ft
hw = Wall Height = hy =9.1 ft

Wp = Dead Load = ws+ LaxFpr+Lgipx FpLp+Lrex Rorx Drr +hwxWpr = 20.1+ 7.5%x13+4x9+0x15x1.02 +9.1x12 = 263 plf

WL = Live Load = LgxFri+Lgpxmax(Fiou;Rst)+LrexRs., = 7.5%x40+4xmax(120;127)+0x127 = 808 plf
W =Total Load = Wp+ Wi =263 + 808 = 1,071 plf

Forces
Viax =2 X W Lgpan =2 (1,071) (16.5) = 8,834 Ibs
Myax=2 X W X L5pan =3 % 1,071 X 16.5% = 36,441 ft-lbs

Allowable Forces - 24F-V4 DF
Sx=1bd?=(2)(5.5)(15%) = 206 in3
Ir=2bd®=(1)(55)(15%) = 1,547 in*
A=bd=(55)(15) = 82.5 in2
E = 1800000 psi
Cp=1.15

Cv=NDS 5.3.6 = min (1.0; (LS%)M (%)0'1 (Szﬁ)“) = min (1.0,- (%)0'1 (g)o'1 (%)01) =0.995

Feperp = Design compression stress perpendicular to grain = 650 psi
Ran = FcPerpbebelz = 650%5.5%x0.292x12 =12,513 lbs

F, = Design shear stress = 265 psi
Vai = Fy CpxA = (265)(1.15)x82.5 = 25,142 1bs

Fy, = Design bending stress = 2400 psi

Man= F,CpCy (j—z) = (2400)(1.15)(0.995) (206

—) = 47,189 fi-lbs
12

Deflection
B SXWLX%X(LSpanX12)4 _ 5x808x75 (16.5x12)* .

A= 384 E I, ~ (384)(1800000)(1547) 0.484 in

Allowable Live Load Deflection = % = % =0.551in OK
5XWx-=x(Ls ><12)4 5x1071x-5 (16.5%12)%* .

— 12 pan — 12 —
Abax = 384 E I, ~ (384)(1800000)(1547) 0.641in
Allowable Total Deflection = Lpanx12 _ 16512 _ () 825 in OK

240 240

Therefore use a 5 1/2” x 15”° GLB for the header.
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MO8 - 2x10 P.T. #2 HF Deck Joists
b=Width=1.5in
d =Depth=9.25in
Ip = Bearing Length (assumed) = 1.5in =0.125 ft
ws = Self Weight =35 X = x b x = xd=35x = x 1.5 X~ x9.25 =337 Ib/ft
Lspan = Length of span = 8 ft
L = Floor Tributary area = 1.0 ft
Wp = Dead Load = LgxFpLp = 1x9 = 9 plf
W, = Live Load = Lgxmax(Frps;Rs1) = 1xmax(120;127) = 127 plf
W =Total Load = Wp+ W, =9 + 127 =136 plf
Forces
Vitax =2 X W Lgyan =+ (136) (8) = 544 Ibs
Muax =2 X W X 12,40 =1 X 136 x 87 = 1,088 ft-Ibs
Allowable Forces - #2 HF
Sx=1bd?*=(1)(1.5)(9.25%) =21.4 in3
v=2bd?=(5)(1.5)(9.25°) =98.9 in*
A=bd=(1.5)(9.25) =13.9 in?
E = 1300000 psi
Cp = Duration = 1.0
Cr=NDS Table 4A =1.1
C; = Repetitive = 1.15
Feperp = Design compression stress perpendicular to grain = 405 psi
Rait = FeperpxbxIpx12 = 405x1.5x0.125x12 = 911 lbs
F, = Design shear stress = 150 psi
Van = Fy CoxA = (150)(1)x13.9 = 2,081 Ibs
Fy, = Design bending stress = 850 psi
Sy 214
Man= F,CpCr C, (E) = (850)(1)(1.1)(1.15) (?) = 1,917 ft-lbs
Deflection
A= 5><WL><11—2><(Lspan><12)4 _ 5x127x45 (8x12)* - 0.0910 in
384 E Iy (384)(1300000)(98.9)
Allowable Live Load Deflection = % = 8:6102 =0.267 in OK
_ 5><W><11—2><(Lspanx12)4 _ 5x136x5 (8x12)* .
Avax = 384E I, "~ (384)(1300000)(98.9) 0.0975in
Allowable Total Deflection = Lopan*12 _8X12 _ () 4in OK

240 240

Therefore use 2x10 P.T. #2 HF deck joists @ 12” o.c. with LUS210 or JB210A hangers.

Deck Ledger Connection

V= Shear = Vyq, 22 = (544) (1) = 408 Ibs/ft

Zs =200 Ibs per 1/4"x3 1/2" Simpson SDS screw
ss = Screw Spacing = 1.0 ft

78’ = i3 X Zs Cp = % (3)(200) (1) = 600 Ibs/ft

Therefore:

Use (3) 1/4”x3 1/2" Simpson SDS screws @ 12” o.c.
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M10 - 6x12 P.T. #2 HF Deck Beam

b=Width=5.5in

d=Depth=11.5in

Ip = Bearing Length (assumed) = 1.5in =0.125 ft

ws = Self Weight =35 X =X b x = xd=35x - x 55X~ x11.5 =154 1b/ft
Lspan = Length of span = 10 ft

Ly = Floor Tributary area =2 X (6 + 4) =5 ft

Lge = Roof Tributary area = 0 ft

hy = Wall Height = 0 ft

Wp = Dead Load = ws+LgxFpLp +LrexRpLxDr1 +hwxWpp = 15.4+5%x9 +0x15x1.02 +0x12 = 60.4 plf
W, = Live Load = LgxFrip +LrexRs; = 5x60 +0x127 = 300 plf

W =Total Load = Wp+ W, = 60.4 + 300 = 360 plf

Forces

Viax =2 X W Lepan =2 (360) (10) = 1,802 Ibs
Mty = - LXW X L2pqn =2 X 360 x 10% = 4,505 ft-lbs

Allowable Forces - #2 HF
Sx=1bd?*=(1)(5.5)(11.5%) = 121 in3
Lr=2Xbd®=(3)(55)(11.5%) =697 in*
A=bd=(55)(11.5) = 63.25 in2
E = 1100000 psi
Cp = Duration=1.0
Cr = NDS Table 4D = 1.0

Feperp = Design compression stress perpendicular to grain = 405 psi
Ran = FcPerpbebelz 405x5.5%x0.125%x12 = 3,341 lbs

F, = Design shear stress = 140 psi
Vai = Fv CpxA = (140)(1)=63.25 = 8,855 lbs

Fy, = Design bending stress = 675 psi
Man= F,CpCr ( ) (675) (1) (1) (121) 6,819 ft-Ibs

Deflection
5xWLx12><(Lspanx12) 5><300><— (10x12)* .
A= 384 E Iy ~ (384)(1100000) (697) =0.0880 in
Allowable Live Load Deflection = Lopanx12 _ 1012 _ )333 in
360 360
_ 5><W><11—2><(Lspanx12)4 _ 5x360x55 (10x12)* .
Avax = 384E I, ~ (384)(1100000)(697) 0.106 in
Allowable Total Deflection = Lopanx12 _10X12 _ 5 ip

240 240

Therefore use a 6x12 P.T. #2 HF for the beam.
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M11 - 4x12 P.T. #2 HF Stair Stringers

b=Width=11.251in

d=Depth=3.51in

Ip = Bearing Length (assumed) = 1.5in =0.125 ft

ws = Self Weight =35 X = x b X = xd =35x = x11.25 X & X 3.5 =9.57 Ib/ft
Lspan = Length of span = 5.5 ft

Lg = Floor Tributary area =1 ft

Lre = Roof Tributary area = 0 ft

hy = Wall Height = 0 ft

Wp = Dead Load = ws+LgxFpLp +LrexRpLxDr1 +hwxWpr = 9.57+1x9 +0x15x1.02 +0x12 = 18.6 plf

W, = Live Load = LgxFrip +LrexRsi, = 1x60 +0x127 = 60 plf
W = Total Load = Wp + W, =18.6 + 60 = 78.6 plf

Forces

Vitax =2 X W Lypan =2 (78.6) (5.5) = 216 Ibs
Muax =2 X W X 12,40 =% X 78.6 X 5.5% = 297 ft-Ibs

Vmaxr = 300 lbs
Muaxp = £ X 300 X Lgpgy =2 % 300 X 5.5 = 412.5 ft-lbs

Allowable Stresses - #2 HF
x=1bd?=(1)(11.25)(3.5%) = 23.0 in3

Ir=2bd®=(1)(11.25)(3.5°) =40.2 in*
A=bd=(11.25)(3.5) = 39.4 in2
E = 1300000 psi
Cp = Duration=1.0
Cr=NDS Table 4A = 1.1
Cr = NDS Table 4A = 1.1

Feperp = Design compression stress perpendicular to grain = 405 psi
Rai = FeperpxbxIpx12 = 405x11.25x0.125%x12 = 6,834 1bs
F, = Design shear stress = 150 psi
Van=Fy CpxA = (150)(1)%39.4 = 5,906 lbs
Fy, = Design bending stress = 850 psi
Sy 23.0
M= F,CpCpCp, (E) = (850)(1)(1.1)(1.1) ( ) = 1,969 ft-lbs

12

Deflection

1 4 1
_ 5XWX75X(Lspanx12) _ _SX60x55 (5.5x12)*
384 E Iy (384)(1300000) (40.2)

Yiy) =0.0236in

Allowable Live Load Deflection = Lopanx12 _ 55712 _ 1,183 in
360 360

1 4 1
SXWX5X(Lspanx12) _ 5x786x5; (5.5x12)*
384 E Iy (384)(1300000) (40.2)

AmMax = =0.0310in

Allowable Total Deflection = Lopan*12 _55X12 _ 275 in
240 240

Therefore use a 4x12 P.T. #2 HF for the treads with TA10Z hangers.
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M12 - 4x14 P.T. #2 HF Stair Stringers
b= Width=3.5in
d=Depth=13.5in
Ip = Bearing Length (assumed) = 1.5in =0.125 ft
ws = Self Weight =35 X =X b x = xd=35x - x3.5X~ x13.5 =1151b/ft
Lspan = Length of span = 14 ft
Ly = Floor Tributary area =3 X 5.5 = 2.75 ft
Lge = Roof Tributary area = 0 ft
hy = Wall Height = 0 ft
Wp = Dead Load = ws+LgxFpLp +LrexRpLxDr1 +hwxWpp = 11.5+2.75%x9 +0x15x1.02 +0x12 = 36.2 plf
WL = Live Load = LgxFrip +LrexRs. = 2.75%x60 +0x127 = 165 plf
W =Total Load = Wp+ W, =36.2 + 165 = 201 plf

Forces

Viax =3 X W Lgpqn =2 (201) (14) = 1,407 lbs
Muax=2 X W X Lipan =3 % 201 x 14 = 4,925 ft-lbs

Allowable Stresses - #2 HF
Sx=1bd*=(1)(3.5)(13.5%) = 106 in3
Ir=2bd®=(})(35)(13.5%) =718 in*
A=bd=(3.5)(13.5) = 47.25 in2
E = 1300000 psi
Cp = Duration = 1.0
Cr = NDS Table 4A = 1.0

Feperp = Design compression stress perpendicular to grain = 405 psi
Rait = FeperpxbxIpx12 = 405%3.5x0.125x12 = 2,126 lbs

F, = Design shear stress = 150 psi
Van = Fy CpxA = (150)(1)x47.25 = 7,088 1bs

Fy, = Design bending stress = 850 psi
Sx
Man= F,CpCr (E) = (850) (D (1) (

106
12

)= 7,530 ft-lbs

Deflection
4 1 4
XWX X(Lepanx12) _ 5x165x55 (14x12)* .

A= 384 E I ~ (384)(1300000)(718) 0.153in
Allowable Live Load Deflection = % = 12:;2 =0.467 in OK

_ 5><W><11—2><(Lspanx12)4 _5x201x55 (14x12)* .
Avax = 384E I, ~ (384)(1300000)(718) 0.186in
Allowable Total Deflection = % = % =0.7 in OK

Therefore use a 4x14 P.T. #2 HF for the stringers with LSSR410Z hangers.
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M13 - W10x33 Steel Support Beams

Section = “W10x33”
Lgpan = Length of span =20.5 ft
Ls = Floor Tributary area = X 8 =4 ft
Lr: = Roof Tributary area = 0 ft
hy = Wall Height = 0 ft
Wp = Dead Load = wseir+LaxFpLp +Lrex RprxDr1 +hwxWpp, = 33+4x9 +0x15x1.02 +0x12 = 69 plf
W, = Live Load = Lgxmax(Frpr;Rst) +LrexRst = 4xmax(120;127) +0x127 = 508 plf
W =Total Load = Wp + Wi =69 + 508 = 577 plf
Forces
Vitax =2 X W Lgpan =2 (577)(20.5) = 5,914 Ibs = 5.91 Kips
Muax =2 X W X L3pan == % 577 x 20.5% = 30,311 ft-lbs = 30.3 ft-Kips

Allowable Forces

h=d=9.73 in; tw=0.29 in
bf=7.96 in; tr=0.435 in
Sx =35 in’; Sy=9.2 in?
Zx=38.8 in’; Zy =14 in?
Ix=171 in% Iy =36.6 in*
rx=4.19 in; ry=1.94 in
Aw = hxtw=9.73x0.29 = 2.82 inZ; Cw=791 in®
] =0.583 in% h, =9.30 in
Cpr=1.0; E =29,000 ksi
Qp=1.67, Q,=1.67
Ly=2.67ft

Lp=1.76 X1, X \/? =1.76 X 1.94 X /2"5"0"0 =82.2in=6.85 ft
y

- \/\/1y><cw _ \/\/36.6><791 =290

Sy 35

c=1

2
Lr=1 X 1.95 X 1y X —— X jx—cx\j1+\/1+6.76x(0'7;FyxM)

0.7XFy, SxXho Jxc

2
=1 X 1.95 X 2.20 X o x (259 \/1 + \/1 +6.76 x (L2 2290 ) 291 8t
0.7X50 35%9.3 29000 0.583x1
My = F, X Z, = 50x38.8 = 1,940 frk

p=—p_ - 10 _ 968k OK
12x0y 12x1.67

L =27 336

tw 029

2.24 X \/E =224 % /29000 =539
Fy 50

Cy=1.0

Vo = 08 FyuCy _ (06)(50)(282) (1)
2, 1.67

=50.7 kips OK
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Deflection
A= SXWLX%X(LspanX12)4 _ 5x508%:5 (20.5x12)* - 0407 in
384000 E I, (384000)(29000)(171) "
Allowable Live Load Deflection = % = 20'356212 =0.683in OK
Avton = 5><W><%><(Lspan><12)4 _ 5x577x:5> (20.5x12)* - 0462 in
ax 384000 E I, (384000)(29000)(171)
Allowable Total Deflection = % = 20'254212 =1.025in OK

Therefore a W10x33 steel beam is acceptable.
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Floor Joists
L/480 Live Load Deflection
Depth | T 40 PSF Live Load / 10 PSF Dead Load 40 PSF Live Load / 20 PSF Dead Load
12"0.c. | 16"0.c. | 19.2"0.c. | 24"0c. | 12"0.c. | 16"0.c. | 19.2"0.c. | 24"o.c.
110 16'-11" | 156" -7 | 13-7" 16'-11" 156" | 14-3" 12'-9"
9" | 210 17'-9" 16-3" | 154" 14'-3" 179" | 16-3" | 154" 14'-0"
230 18-3" | 16-8" 159" | 14-8" 18'-3" 16'-8" 15'-9" 14'-8"
10_| 202" | 18-%" 17-4" | 15-9"m 20%-2" /-8 | 16-1'0 14'-4"m
20 ) o | 199 | 180 | et | oot | QU3 | 178 | 15M9'
17" 2 21-8" | 19-10" 18'-8" | 17-5" 21-8" 19-10" | 18-7" 16'-7"®
360 2211 | 20-11" | 19-8" | 18-4" 22-11" | 20-11" | 19-8" | 17-10"®
560 26'-1" 23'-8" 22'-4" 20'-9" 26'-1" 23'-8" 22'-4" 20'-9"®
110 22'-10" | 20-11" 19-2" | 17'-2"w 22'-2" 19-2" | 17-6"0 15'-0"®
210 23-11" | 21~10" | 20-8" | 18-10"® 23-11" | 21-1" | 192" 16'-7"®
14" | 230 48" | 22'-6" 212" | 19'-9'w 24'-8" 22'-2" | 2030 17'-6"m
360 260" | 23-8" 22'-4" | 20-9"0 260" | 23-8" | 22'-4"0 | 17-10"®
560 29'-6" 26'-10" 25'-4" 23'-6" 296" 26"-10" 25'-4"0 20'-11"®
210 266" | 243" 22'-6"0 | 19-11"® 26'-0" 22'-6"0 | 20'-7"0 16'-7"®
e B0 273 |0t |3 | e | 27 | 239 | 80 | 176
360 28-9" | 26-3" 24'-8"w | 21'-5"0 28"-9" 26'-3"0 | 22'-4"®) 17'-10"w
560 32'-8" 29'-8" 28'-0" 25'-2"1) 32-8" 29'-8" 26'-3"1 20'-11"0

(1) Web stiffeners are required at intermediate supports of continuous-span joists when the intermediate bearing length is less than 5%"
and the span on either side of the intermediate bearing is greater than the following spans:

40 PSF Live Load / 20 PSF Dead Load

e

120

110
210
230
360
560

40 PSF Live Load / 10 PSF Dead Load
12"0.c. | 16"o0.c. | 19.2"0.c. | 24"o.c.
N.A. NA. | NA 15'-4"
NA. | NA. | 214" | 17-0"
NA. | NA. | NA 192"
NA. | NA | 245 19'-6"
N.A. N.A. 29'-10" 23'-10"

NA.
NA.
N.A.
N.A.
N.A.

c. | 16"0.c. [ 19.2"0.c. | 24"o.c.
NA. 160" | 129"
4 | 1y | w2
N.A. 19'-11" 15-11"

45" | 204" | 16-3
29-10" | 2410 | 1910

= Long-term deflection under dead load, which includes the effect of creep, has not been considered. Bold italic spans reflect initial dead
load deflection exceeding 0.33".

How to Use These Tabhles

1. Determine the appropriate live load deflection

criteria.

2. ldentify the live and dead load condition.

3. Select on-center spacing.

General Notes

= Tables are based on:

— Uniform loads.

— More restrictive of simple or continuous span.
— Clear distance between supports (1%4" minimum end bearing).

= Assumed composite action with a single layer of 24" on-center

4. Scan down the column until you meet or span-rated, glue-nailed floor panels for deflection only. Spans
exceed the span of your application. shall be reduced 6" when floor panels are nailed only.
5. Select TJI® joist and depth. = Spans generated from iLevel® software may exceed the spans
shown in these tables because software reflects actual design
conditions.

Live load deflection is not tl(e only factor
that affects how a floor will perform. = For loading conditions not shown, refer to software or to the load

To more accurately predict floor performance,
use our TI-Pro™ Ratings.

Therefore use:

table on page 5.

11 7/8” TJI 210 floor joists @ 16 o.c. typical unless noted.
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Typical Bearing Point Footing
P =9,500 lbs
b ="Pad Width = 1.33 ft
L =Pad Length =4.5 ft

: . P 9500
o = Soil Bearing Pressure = — =————
bL  (1.33)(4.5)

= 1,587 psf

Therefore the 16” wide footing is acceptable for loads under 9,500 Ibs.

F1 - Bearing Point Footing

P =From R0O1+M03 = 15800+5340 = 21,140 lbs
b =Pad Width = 3.5 ft
L =Pad Length =3.5 ft

o = Soil Bearing Pressure =

P _ 21,140

= =1,726 psf
bL (3.5)(3.5)
Use 427°x42”°x8” footing w/ (4) #4 each way.

F2 - Bearing Point Footing

P = From M06 = 15,000 lbs
b =Pad Width =3 ft
L =Pad Length =3 ft

o = Soil Bearing Pressure =

P 15000
L ® 1,667 psf

Use 36°x36°x8” footing w/ (3) #4 each way.

F3 - Bearing Point Footing

P = From M06 = 52,100 1lbs
b =Pad Width = 5.5 ft
L =Pad Length =5.5 ft

. . P 52100
o = Soil Bearing Pressure = PGS 1,722 psf

Use 667x66°x12” footing w/ (6) #4 each way.
F4 - Bearing Point Footing

P =From S01+M04 = 20,200+8430 = 28,630 lbs
b =Pad Width =4 ft
L =Pad Length =4 ft

P 28630

o = Soil Bearing Pressure = e ww 1,789 psf

Use 487x48”°x8” footing w/ (4) #4 each way.
F5 - Bearing Point Footing

P =From R0O3+M10 =7510+1802 =9,312 lbs
b =Pad Width = 2.5 ft
L =Pad Length =2.5 ft

. . P 9312
o = Soil Bearing Pressure = P anes 1,490 psf

Use 307x30”x8” footing w/ (3) #4 each way.
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F6 - Bearing Point Footing

P =From S03+M07 =11000+8362 = 19,362 Ibs
b = Pad Width =4 ft

L =Pad Length =3 ft
. . _ P _ 19362 _
o = Soil Bearing Pressure = RTToR 1,614 psf

Use 48”°x36°x16” footing w/ (4) #4 each way.




