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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; R2 = 8 

RDL = Roof Dead Load = 15 psf 

DF1 = Roof Dead Load Factor = ���  sqrt		
��
 + 	12�
� = ���    × sqrt		2.5 �
 + 	12�
� = 1.02 

DF2 = Roof Dead Load Factor = ���  sqrt		

�
 + 	12�
� = ���    × sqrt		8 �
 + 	12�
� = 1.20 

RLL = Roof Live Load = 20 ×1.0×(1.2-0.05×R1) = 20 ×1.0×(1.2-0.05×2.5) = 21.5 psf 

Snow Load 

Pg = Ground Snow Load = 127 psf 

Ce = Exposure Factor = 1.0 

Ct = Thermal Factor = 1.1 

I = Importance Factor = 1.0 

Pf = Flat-Roof Snow Load = 0.7 Ce Ct I Pg = (0.7)(1)(1.1)(1)(81) = 62.4 psf 

RSL = Design Roof Snow Load = 127 psf 

Wall Load 

WDL = Wall Dead Load = 12 psf 

Floor Load 

FDL = Floor Dead Load = 13 psf; FDLD = Deck Dead Load = 9 psf 

FLL = Floor Live Load = 40 psf; FLLD = Deck Live Load = 60 psf 

 FLDH = Deck Live Load = 120 psf 

Seismic Load 

Equivalent Lateral Force Procedure, Wood shear wall system, Seismic Design Cat. D, Category II, Site Class D 

Fa = 1.2; SS = 0.938 

FV = 0;  S1 = 0.331 

SMS = Fa SS = (1.2)(0.938) = 1.13  

SM1 = FV S1 = (0)(0.331) = 0  

SDS = �� × ��� = ��  × 1.13  = 0.750 

SD1 = �� × ���  = ��  × 0  = 0  

R = 6.5; IO = Occupancy Importance Factor = 1.0 

Wind Load - Enclosed, Simple Diaphragm Building 

Vult = 3-second gust wind speed = 100 mph; Exposure B 

Kzt = 1.0 

Allowable Soil Load 

σAll = Allowable Soil Load = 2000 psf 

Concrete 

fc′= 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 
hr = Ridge Height = 29.93 ft 

heB = 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 =  �� × 	ℎ� + ℎ��� = ��  	29.93 + 26.58 � = 28.3 ft 

LT = Transverse horizontal dimension = 34 ft; LL = Longitudinal horizontal dimension = 36.5 ft 

W = Building Weight  

= (634+965) (FDL+5)+287×(FDLD+0.25×FLDH)+(886+420+62) (RDL+0.2×RSL)+(115×6.67+141×9+141×4)×WDL = 

(634+965)(13+5)+287×(9+0.25×120)+(886+420+62)(15+0.2×127)+(115×6.67+141×9+141×4)×12 = 126,443 lbs 

CS = Seismic Coefficient = 
�!"#$%

  = 
&.'().*�  = 0.115 lbs 

VS = Seismic base shear = 1.3×CS×W×0.7 = 1.3×0.115×126,443×0.7 = 13,276 lbs 

Wind Load 
 

 

 

 

 

 

 

 

 

 
 

A1 = 17.8; B1 = 12.2; C1 = 14.2; D1 = 9.8; E1 = 1.4; F1 = -10.8; G1 = 0.5; H1 = -9.3; EOH1 = -6.3; GOH1 = -7.2 
A2 = 17.8; B2 = 12.2; C2 = 14.2; D2 = 9.8; E2 = 6.9; F2 = -5.3; G2 = 5.9; H2 = -3.8; EOH2 = -6.3; GOH2 = -7.2 

a1 = 0.4×hmr = 0.4×28.3 = 11.3 ft 

a2 = 0.1×min(LT; LL) = 0.1×min(34; 36.5) = 3.4 ft 

amin = Minimum = 3 ft 

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

LE = End zone length = 2 max(amin;min(a1;a2)) = 2 × max(3;min(11.3;3.4)) = 6.8 ft 

AT = 154; BT = 21; CT = 674; DT = 106; AL = 162; BL = 0; CL = 549; DL = 54 
ET = 90; FT = 191; GT = 373; HT = 660 

A,C

B,D

E,G

F,H

A,C

E,G

F,H

A

154 SF

A

162 SF

B

21 SF

C

549 SF
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D
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Load Case 1 

End Zone Pressures 
ALC1 = 0.6×A1×λ×Kzt = 0.6×17.8×1×1 = 10.7 psf 

BLC1 = 0.6×B1×λ×Kzt = 0.6×12.2×1×1 = 7.32 psf 

ELC1 = 0.6×E1×λ×Kzt = 0.6×1.4×1×1 = 0.84 psf 

FLC1 = 0.6×F1×λ×Kzt = 0.6×(-10.8)×1×1 = -6.48 psf 

Interior Zone Pressures 
CLC1 = 0.6×C1×λ×Kzt = 0.6×14.2×1×1 = 8.52 psf 

DLC1 = 0.6×D1×λ×Kzt = 0.6×9.8×1×1 = 5.88 psf 

GLC1 = 0.6×G1×λ×Kzt = 0.6×0.5×1×1 = 0.3 psf 

HLC1 = 0.6×H1×λ×Kzt = 0.6×(-9.3)×1×1 = -5.58 psf 

Vwt1 = Trans Wind Shear = ALC1×AT+BLC1×BT+CLC1×CT+DLC1×DT  

= 10.7×154+7.32×21+8.52×674+5.88×106 = 8,164 lbs 

Vut1 = Transverse Wind Uplift = ELC1×ET+FLC1×FT+GLC1×GT+HLC1×HT 

= 0.84×90+(-6.48)×191+0.3×373+(-5.58)×660 = -4,733 lbs 

Vwl1 = Longitudinal Wind Shear = ALC1×AL+BLC1×BL+CLC1×CL+DLC1×DL  

= 10.7×162+7.32×0+8.52×549+5.88×54 = 6,725 lbs 

Vul1 = Longitudinal Wind Uplift = ELC1×ET+FLC1×FT+GLC1×GT+HLC1×HT 

= 0.84×90+(-6.48)×191+0.3×373+(-5.58)×660 = -4,733 lbs 

Load Case 2 

End Zone Pressures 
ALC2 = 0.6×A2×λ×Kzt = 0.6×17.8×1×1 = 10.7 psf 

BLC2 = 0.6×B2×λ×Kzt = 0.6×12.2×1×1 = 7.32 psf 

ELC2 = 0.6×E2×λ×Kzt = 0.6×6.9×1×1 = 4.14 psf 

FLC2 = 0.6×F2×λ×Kzt = 0.6×(-5.3)×1×1 = -3.18 psf 

Interior Zone Pressures 
CLC2 = 0.6×C2×λ×Kzt = 0.6×14.2×1×1 = 8.52 psf 

DLC2 = 0.6×D2×λ×Kzt = 0.6×9.8×1×1 = 5.88 psf 

GLC2 = 0.6×G2×λ×Kzt = 0.6×5.9×1×1 = 3.54 psf 

HLC2 = 0.6×H2×λ×Kzt = 0.6×(-3.8)×1×1 = -2.28 psf 

Vwt2 = Trans Wind Shear = ALC2×AT+BLC2×BT+CLC2×CT+DLC2×DT 

= 10.7×154+7.32×21+8.52×674+5.88×106 = 8,164 lbs 

Vut2 = Transverse Wind Uplift = ELC2×ET+FLC2×FT+GLC2×GT+HLC2×HT 

= 4.14×90+(-3.18)×191+3.54×373+(-2.28)×660 = -419 lbs 

Vwl2 = Longitudinal Wind Shear = ALC2×AL+BLC2×BL+CLC2×CL+DLC2×DL  

= 10.7×162+7.32×0+8.52×549+5.88×54 = 6,725 lbs 

Vul2 = Longitudinal Wind Uplift = ELC2×ET+FLC2×FT+GLC2×GT+HLC2×HT 

= 4.14×90+(-3.18)×191+3.54×373+(-2.28)×660 = -419 lbs 

 

Vwtmin = Min Trans Wind = 0.6×16×(AT+CT)+0.6×8×(BT+DT) = 0.6×16×(154+674)+0.6×8×(21+106) = 8,558 lbs 

Vwlmin = Min Long Wind = 0.6×16×(AL+CL)+0.6×8×(BL+DL) = 0.6×16×(162+549)+0.6×8×(0+54) = 7,085 lbs 

Install Simpson H2.5 seismic ties or SDWC Rafter/Truss screws at each truss. 
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Lateral Load Data 
hU = Upper floor shear wall height = 6.67 ft 

hM = First floor shear wall height = 9.1 ft 

hB = Basement shear wall height = 8.1 ft 

CD = 1.6; ZN = 119 lbs per nail for 16d sinker nail 

ZB = 860 lbs per 5/8" dia. bolt; ZB2 = 590 lbs per 1/2” dia. bolt 

Seismic Load Data 
WR = Roof weight = 886×(RDL+0.2×RSL)+115×3.335×WDL = 886×(15+0.2×127)+115×3.335×12 = 40,397 lbs 

WFU = Upper Floor weight = 634×(FDL+5)+(420+62) (RDL+0.2×RSL)+(115×3.335+141×4.5)×WDL = 

634×(13+5)+(420+62)(15+0.2×127)+(115×3.335+141×4.5)×12 = 43,101 lbs 

WFM = Main Floor weight = 965×(FDL+5)+ 287×(FDLD+0.25×FLDH)+ (141×4.5+141×4)×WDL  

= 965×(13+5)+ 287×(9+0.25×120)+ (141×4.5+141×4)×12 = 42,945 lbs 

WT = Total Wt = WR+WFU+WFM = 40397+43101+42945 = 126,443 lbs 

SumVT = Total Shear = WR×heU+WFU×heM+WFM×heB = 40397×26.58+43101×18.86+42945×8.72 = 2,261,118 lbs 

VR = +, × -./�0123 × 4� = 40397 × 
7.(8
,
7�,��8 × 13276  = 6,304 lbs 

VFU = +:� × -.;�0123 × 4� = 43101 × �8.87
,
7�,��8 × 13276  = 4,773 lbs 

VFM = +:� × -.<�0123 × 4� = 42945 × 8.'

,
7�,��8 × 13276  = 2,199 lbs 

VT = Total Shear = VR+VFU+VFM = 6,304+4,773+2,199 = 13,276 lbs 

wTR = Roof Trans. shear = 
=#>?  = 

7,@&A@7.(  = 173 plf 

wTFU = Upper Floor Trans. shear = 
=B/>?  = 

A,''@@7.(  = 131 plf 

wTFM = Main Floor Trans. shear = 
=B;>?  = 


,�CC@7.(  = 60.2 plf 

wLR = Roof Long. shear = 
=#
�  = 

7,@&A
�  = 300 plf 

wLFU = Upper Floor Long. shear = 
=B/>3  = 

A,''@@A  = 140 plf 

wLFM = Main Floor Long. shear = 
=B;>3  = 


,�CC@A  = 64.7 plf 

 

Wind Load Data - ASD 

wTU = Upper Transverse = 
&.7×�7×	
8D�&A�D&.7×8×	E3DF3�>?  = 

&.7×�7×	
8D�&A�D&.7×8×	
�D�&7�@7.(  = 51.4 lbs 

wLEU = Upper Longitudinal end zone = 
&.7×�7×	@(D8&�D&.7×8×	&D&�
�  = 52.6 lbs 

wM = Main = 0.6×16×8.93+0.6×8×0 = 85.7 lbs 

wL = Lower = 0.6×16×9.65+0.6×8×0 = 92.6 lbs 
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Diaphragms 

Transverse Upper Roof 

Seismic  Wind 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 
 

Longitudinal Upper Roof 

Seismic  Wind 
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Transverse Second Floor 

Seismic  Wind 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 
 

 

Longitudinal Second Floor 

Seismic  Wind 
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Transverse Main Floor 

Seismic  Wind 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 
 

 

Longitudinal Main Floor 

Seismic  Wind 
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W01 - East Wall - Second Floor 
RW = Wind Shear = 931 lbs 

RS = Seismic Shear = 3160 lbs 

W01 = Length of Shear Wall = 21 ft 

vW = Wind Unit Shear = 
,GH&� = 

C@�
�  = 44.3 lbs/ft 

vS = Seismic Unit Shear = 
,"H&� = 

@�7&
�  = 150 lbs/ft 

T = C = Tension and Compression in the Chords = vW hU = (44.3)(6.67) = 296 lbs 

T = C = Tension and Compression in the Chords = vS hU = (150)(6.67) = 1,004 lbs 

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 

RS = Seismic Shear = 3160 lbs 

W02A = Length of Shear Wall = 5.25 ft 

W02B = Length of Shear Wall = 5.25 ft 

vW = Wind Unit Shear = 
,GH&
IDH&
E = 

C@�(.
(D(.
( = 88.7 lbs/ft 

vS = Seismic Unit Shear = 
,"H&
IDH&
E = 

@�7&(.
(D(.
( = 301 lbs/ft 

T = C = Tension and Compression in the Chords = vW hU = (88.7)(6.67) = 591 lbs 

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

Shear Transfer Capacity 
sN = Triple Nail Spacing = 1.0 ft 

sB = Bolt Spacing = 1.33 ft  

ZN′ = 3 × J �KLM NOPF = 3 × J��M  	119� 	1.6� = 571 lbs/ft 

ZB′ = 
�K< NEPF = 

��.@@   	860� 	1.6� = 1,035 lbs/ft 

Allowable Shear Capacity 
Co = min J1.0; 1.25 − 0.125 × -;H&
IM = min J1.0; 1.25 − 0.125 × C.�(.
(M = 1.0 

VWA = ��  × 1065 × PV  = ��   × 1065 × 1.0  = 532.5 plf 

VSA = ��  × 760 × PV  = ��   × 760 × 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 SW01 on the drawings. 
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W03 - North Walls - Second Floor 
RW = Wind Shear = 557 lbs 

RS = Seismic Shear = 3150 lbs 

W03A = Length of Shear Wall = 3.75 ft 

W03B = Length of Shear Wall = 26.67 ft 

vW = Wind Unit Shear = 
,GH&@IDH&@E = 

(('@.'(D
7.7' = 18.3 lbs/ft 

vS = Seismic Unit Shear = 
,"H&@IDH&@E = 

@�(&@.'(D
7.7' = 104 lbs/ft 

T = C = Tension and Compression in the Chords = vW hU = (18.3)(6.67) = 122 lbs 

T = C = Tension and Compression in the Chords = vS hU = (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 lbs 

RS = Seismic Shear = 3150 lbs 

W04A = Length of Shear Wall = 13.08 ft 

W04B = Length of Shear Wall = 7.33 ft 

W04C = Length of Shear Wall = 3.75 ft 

vW = Wind Unit Shear = 
,GH&AIDH&AEDH&AW = 

(('�@.&8D'.@@D@.'( = 23.1 lbs/ft 

vS = Seismic Unit Shear = 
,"H&AIDH&AEDH&AW = 

@�(&�@.&8D'.@@D@.'( = 130 lbs/ft 

T = C = Tension and Compression in the Chords = vW hU = (23.1)(6.67) = 154 lbs 

T = C = Tension and Compression in the Chords = vS hU = (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 lbs 

RS = Seismic Shear = 3740 lbs 

W05A = Length of Shear Wall = 3 ft 

W05B = Length of Shear Wall = 16.25 ft 

W05C = Length of Shear Wall = 7.17 ft 

vW = Wind Unit Shear = 
,GH&(IDH&(EDH&(W = 

�@�&@D�7.
(D'.�' = 49.6 lbs/ft 

vS = Seismic Unit Shear = 
,"H&(IDH&(EDH&(W = 

@'A&@D�7.
(D'.�' = 142 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM = (49.6)(9.1) = 451 lbs 

T = C = Tension and Compression in the Chords = vS hM = (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 

RS = Seismic Shear = 2390 lbs 

W06A = Length of Shear Wall = 9.75 ft 

W06B = Length of Shear Wall = 6.25 ft 

vW = Wind Unit Shear = 
,GH&7IDH&7E = 

�('&C.'(D7.
( = 98.1 lbs/ft 

vS = Seismic Unit Shear = 
,"H&7IDH&7E = 


@C&C.'(D7.
( = 149 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM = (98.1)(9.1) = 893 lbs 

T = C = Tension and Compression in the Chords = vS hM = (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 

RS = Seismic Shear = 4970 lbs 

W07A = Length of Shear Wall = 2.37 ft 

W07B = Length of Shear Wall = 2.37 ft 

vW = Wind Unit Shear = 
,GH&'IDH&'E = 


�
&
.@'D
.@' = 447 lbs/ft 

vS = Seismic Unit Shear = 
,"H&'IDH&'E = 

AC'&
.@'D
.@' = 1,049 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM = (447)(9.1) = 4,070 lbs 

T = C = Tension and Compression in the Chords = vS hM = (1,049)(9.1) = 9,542 lbs 

Shear Transfer Capacity 
sN = Triple Nail Spacing = 0.5 ft 

sB = Bolt Spacing = 1.0 ft  

ZN′ = 3 × J �KLM NOPF = 3 × J �&.(M 	119� 	1.6� = 1,142 lbs/ft 

ZB′ = 
�K< NEPF  = 

��   	860� 	1.6� = 1,376 lbs/ft 

Allowable Shear Capacity 
Co = min J1.0; 1.25 − 0.125 × 8H&'IM = min J1.0; 1.25 − 0.125 × 8
.@'M = 0.828 

VWA = 2 × ��  × 1790 × PV  = 2 × ��   × 1790 × 0.828  = 1,482 plf 

VSA = 2 × ��  × 1280 × PV  = 2 × ��   × 1280 × 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. 
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Shear Wall Deflection 
AB = Area of Boundary element = 2×1.5×5.5 = 16.5 in2 

b = Wall width = 2.17 ft 

da = deflection due to anchorage details = 0.115 in for HDU5 

E = 1600000 psi 

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

Ga = Apparent shear wall shear stiffness (Table 4.3A) = 39 kips/in 

h = Wall height = 8 ft 

Δ = Wall deflection = 
8×X×-�
Y×I<×Z + X×-
×�&&&×[\ + -Z × ]^  = 

8×'7&×8�
�7&&&&&×�7.(×
.�' + '7&×8
×�&&&×@C + 8
.�' × 0.115  = 0.556 in 

Δallow = Allowable Deflection = h×12×0.020 = 8×12×0.020 = 1.92 in  OK 

Therefore the deflection in this wall is acceptable. 

W08 - North Walls - Main Floor 
RW = Wind Shear = 559 lbs 

RS = Seismic Shear = 910 lbs 

W08A = Length of Shear Wall = 4.08 ft 

W08B = Length of Shear Wall = 3.33 ft 

W08C = Length of Shear Wall = 3.33 ft 

vW = Wind Unit Shear = 
,GH&8IDH&8EDH&8W = 

((CA.&8D@.@@D@.@@ = 52.0 lbs/ft 

vS = Seismic Unit Shear = 
,"H&8IDH&8EDH&8W = 

C�&A.&8D@.@@D@.@@ = 84.7 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM = (52)(9.1) = 473 lbs 

T = C = Tension and Compression in the Chords = vS hM = (84.7)(9.1) = 771 lbs 

Standard 6” nailing of 7/16” OSB with no hold downs is acceptable (365, 260 plf allowable). 
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W09 - Intermediate Walls - Main Floor 
RW = Wind Shear = 2020 lbs 

RS = Seismic Shear = 5530 lbs 

W09A = Length of Shear Wall = 6.25 ft 

W09B = Length of Shear Wall = 8.08 ft 

vW = Wind Unit Shear = 
,GH&CIDH&CE = 


&
&7.
(D8.&8 = 141 lbs/ft 

vS = Seismic Unit Shear = 
,"H&CIDH&CE = 

((@&7.
(D8.&8 = 386 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM +122 = (141)(9.1) +122 = 1,405 lbs 

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

Shear Transfer Capacity 
sN = Triple Nail Spacing = 0.67 ft 

sB = Bolt Spacing = 1.0 ft  

ZN′ = 3 × J �KLM NOPF = 3 × J �&.7'M 	119� 	1.6� = 853 lbs/ft 

ZB′ = 
�K< NEPF = 

��   	860� 	1.6� = 1,376 lbs/ft 

Allowable Shear Capacity 
Co = min J1.0; 1.25 − 0.125 × -;H&CIM  = min J1.0; 1.25 − 0.125 × C.�7.
(M = 1.0 

VWA = ��  × 1370 × PV  = ��   × 1370 × 1  = 685 plf 

VSA = ��  × 980 × PV  = ��   × 980 × 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 

RS = 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 

vW = Wind Unit Shear = 
,GH�&IDH�&EDH�&WDH�&F = 

�A7&8D@.7'D7.
(DA.
( = 65.9 lbs/ft 

vS = Seismic Unit Shear = 
,"H�&IDH�&EDH�&WDH�&F = 

A7
&8D@.7'D7.
(DA.
( = 208 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM = (65.9)(9.1) = 599 lbs 

T = C = Tension and Compression in the Chords = vS hM = (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 

RS = Seismic Shear = 4010 lbs 

W11A = Length of Shear Wall = 24.33 ft 

W11B = Length of Shear Wall = 7.17 ft 

vW = Wind Unit Shear = 
,GH��IDH��E = 

�'@&
A.@@D'.�' = 54.9 lbs/ft 

vS = Seismic Unit Shear = 
,"H��IDH��E = 

A&�&
A.@@D'.�' = 127 lbs/ft 

T = C = Tension and Compression in the Chords = vW hB = (54.9)(8.1) = 445 lbs 

T = C = Tension and Compression in the Chords = vS hB = (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 

RS = Seismic Shear = 3110 lbs 

W12A = Length of Shear Wall = 10.67 ft 

W12B = Length of Shear Wall = 6.5 ft 

vW = Wind Unit Shear = 
,GH�
IDH�
E = 


7C&�&.7'D7.( = 157 lbs/ft 

vS = Seismic Unit Shear = 
,"H�
IDH�
E = 

@��&�&.7'D7.( = 181 lbs/ft 

T = C = Tension and Compression in the Chords = vW hB = (157)(8.1) = 1,272 lbs 

T = C = Tension and Compression in the Chords = vS hB = (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 lbs 

RS = Seismic Shear = 825 lbs 

W13A = Length of Shear Wall = 4.5 ft 

W13B = Length of Shear Wall = 5.5 ft 

vW = Wind Unit Shear = 
,GH�@IDH�@E = 

�
8&A.(D(.( = 128 lbs/ft 

vS = Seismic Unit Shear = 
,"H�@IDH�@E = 

8
(A.(D(.( = 82.5 lbs/ft 

T = C = Tension and Compression in the Chords = vW hB = (128)(8.1) = 1,037 lbs 

T = C = Tension and Compression in the Chords = vS hB = (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 

RS = Seismic Shear = 5350 lbs 

W14A = Length of Shear Wall = 2.37 ft 

W14B = Length of Shear Wall = 2.37 ft 

vW = Wind Unit Shear = 
,GH�AIDH�AE = 


'&&
.@'D
.@' = 570 lbs/ft 

vS = Seismic Unit Shear = 
,"H�AIDH�AE = 

(@(&
.@'D
.@' = 1,129 lbs/ft 

T = C = Tension and Compression in the Chords = vW hB+4070 = (570)(8.1) +4070 = 8,687 lbs 

T = C = Tension and Compression in the Chords = vS hB+9542 = (1129)(8.1)+9542 = 18,687 lbs 

DL = 0.6 × _��  × 	+14` + 16� × Ja��  × 15 + 1b × 
F> × c:� + ��  × 	15 + 15� × dF> + ��  × 8 × dF>F +
〖ℎ� + ℎ� + ℎE� × +F> Mf = 0.6 × _��  	2.37 + 16�  Ja��   × 15 + 1b × 15 × 1.02 + ��  	15 + 15� × 13 + ��   × 8 × 9 +
	6.67 + 9.1 + 8.1 � × 12  Mf = 3,568 lbs 

Shear Transfer Capacity 
sB = Bolt Spacing = 1.0 ft  

ZB′ = 
�K< NEPF  = 

��   	860� 	1.6� = 1,376 lbs/ft 

Allowable Shear Capacity 
Co = min J1.0; 1.25 − 0.125 × '.(H�AIM = min J1.0; 1.25 − 0.125 × '.(
.@'M = 0.854 

VWA = 2 × ��  × 2435 × PV  = 2 × ��   × 2435 × 0.854  = 2,079 plf 

VSA = 2 × ��  × 1740 × PV  = 2 × ��   × 1740 × 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 (PAB8). 

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 SW03 on the drawings. 

 

Shear Wall Deflection 
AB = Area of Boundary element = 3.5×5.5 = 19.25 in2 

b = Wall width = W14A = 2.37 ft 

da = deflection due to anchorage details = 0.171 in for HD12 

E = 1600000 psi 

v = Shear force = 4×vS = 4×1129 = 4,516 lbs/ft 

Ga = Apparent shear wall shear stiffness (Table 4.3A) = 48 kips/in 

h = Wall height = 13.5 ft 

Δ = Wall deflection = 
8×X×-�
Y×I<×Z + X×-
×�&&&×[\ + -Z × ]^  = 

8×A,(�7×�@.(�
�7&&&&&×�C.
(×
.@' + A,(�7×�@.(
×�&&&×A8 + �@.(
.@' × 0.171  = 2.83 in 

Δallow = Allowable Deflection = h×12×0.020 = 13.5×12×0.020 = 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 

RS = Seismic Shear = 1330 lbs 

W15A = Length of Shear Wall = 3.92 ft 

W15B = Length of Shear Wall = 1.37 ft 

W15C = Length of Shear Wall = 1.37 ft 

vW = Wind Unit Shear = 
,GH�(IDH�(EDH�(W = 

��7&@.C
D�.@'D�.@' = 174 lbs/ft 

vS = Seismic Unit Shear = 
,"H�(IDH�(EDH�(W = 

�@@&@.C
D�.@'D�.@' = 200 lbs/ft 

T = C = Tension and Compression in the Chords = vW hB+473 = (174)(8.1)+473 = 1,884 lbs 

T = C = Tension and Compression in the Chords = vS hB+771 = (200)(8.1)+771 = 2,389 lbs 

W15A: 

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

 

W15B & W15C: 

Allowable Shear Capacity 
Co = min J1.0; 1.25 − 0.125 × -<H�(IM  = min J1.0; 1.25 − 0.125 × 8.�@.C
M = 0.992 

VWA = ��  × 1370 × PV  = ��   × 1370 × 0.992  = 679 plf 

VSA = ��  × 980 × PV  = ��   × 980 × 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 
AB = Area of Boundary element = 2×1.5×5.5 = 16.5 in2 

b = Wall width = W15B = 1.37 ft 

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

E = 1600000 psi 

v = Shear force = 4×vS = 4×227 = 908 lbs/ft 

Ga = Apparent shear wall shear stiffness (Table 4.3A) = 25 kips/in 

h = Wall height = hB = 8.1 ft 

Δ = Wall deflection = 
8×X×-�
Y×I<×Z + X×-�&&&×[\ + -Z × ]^  = 

8×C&8×8.��
�7&&&&&×�7.(×�.@' + C&8×8.��&&&×
( + 8.��.@' × 0.088  = 0.921 in 

Δallow = Allowable Deflection = h×12×0.020 = 8.1×12×0.020 = 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 

RS = Seismic Shear = 6640 lbs 

W16A = Length of Shear Wall = 10 ft 

W16B = Length of Shear Wall = 8.08 ft 

vW = Wind Unit Shear = 
,GH�7IDH�7E = 

@7&&�&D8.&8 = 199 lbs/ft 

vS = Seismic Unit Shear = 
,"H�7IDH�7E = 

77A&�&D8.&8 = 367 lbs/ft 

T = C = Tension and Compression in the Chords = vW hM +1405 = (199)(9.1) +1405 = 3,217 lbs 

T = C = Tension and Compression in the Chords = vS hM +3512 = (367)(9.1) +3512 = 6,854 lbs 

Allowable Shear Capacity 
Co = min J1.0; 1.25 − 0.125 × -;H&
IM = min J1.0; 1.25 − 0.125 × C.�(.
(M = 1.0 

VWA = ��  × 1065 × PV  = ��   × 1065 × 1.0  = 532.5 plf 

VSA = ��  × 760 × PV  = ��   × 760 × 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 HDU8 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 SW01 on the drawings. 

W17 - South Walls - Lower Floor 
RW = Wind Shear = 2440 lbs 

RS = Seismic Shear = 5300 lbs 

W17A = Length of Shear Wall = 15.58 ft 

W17B = Length of Shear Wall = 15.58 ft 

vW = Wind Unit Shear = 
,GH�'IDH�'E = 


AA&�(.(8D�(.(8 = 78.3 lbs/ft 

vS = Seismic Unit Shear = 
,"H�'IDH�'E = 

(@&&�(.(8D�(.(8 = 170 lbs/ft 

T = C = Tension and Compression in the Chords = vW hB = (78.3)(8.1) = 634 lbs 

T = C = Tension and Compression in the Chords = vS hB = (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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Vertical Load 
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R01 - 5 1/2” x 18” GLB Roof Ridge Beam - Continuous 
b = Width = 5.5 in 

d = Depth = 18 in 

lb = Bearing Length (assumed) = 7.5 in = 0.625 ft 

ws = Self Weight = 35 × ��� × g × ��� × ]  = 35 × ���  × 5.5 × ���  × 18  = 24.1 lb/ft 

Lspan = Length of span = 15 ft 

Lft = Floor Tributary area = 0 ft 

LRt = Roof Tributary area = �� × 21 = 10.5 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 24.1+0×13 +10.5×15×1.02 +0×12 = 185 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 0×40 +10.5×127 = 1,334 plf 

W = Total Load = WD + WL = 185 + 1,334 = 1,518 plf 

Forces 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Allowable Forces - 24F-V4 DF 

Sx = �) g ]
 = a�)b 	5.5� 	18
� = 297 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	18@� = 2,673 in4 

A = b d = (5.5)(18) = 99 in2 

E = 1800000 psi 

CD = 1.15 

CV = NDS 5.3.6 = min h1.0; _ 
�>ij\kf&.�   J�
l M&.�   J(.�
(Z M&.�m = min _1.0; J
��(M&.�   J�
�8M&.�   J(.�
((.( M&.�f = 0.986 

FcPerp = Design compression stress perpendicular to grain = 650 psi 

RAll = FcPerp×b×lb×12 = 650×5.5×0.625×12 = 26,813 lbs  

Fv = Design shear stress = 265 psi 

VAll = Fv CD×A = (265)(1.15)×99 = 30,170 lbs 

Fb = Design bending stress = 1850 psi 

MAll = nopqpr JstuvM = 	uwxy� 	u. ux� 	y. zw{� Jvz|uv M = 51,918 ft·lbs 

Deflection 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�(×�

A&  = 0.75 in OK 

Therefore use a 5 1/2” x 18” GLB for the beam with 6x8 #1 DF center posts. 
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R02 - 6x12 #1 DF Porch Roof Beam 
b = Width = 5.5 in 

d = Depth = 11.5 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 5.5 × ���  × 11.5  = 15.4 lb/ft 

Lspan = Length of span = 10 ft 

Lft = Floor Tributary area = 0 ft 

LRt = Roof Tributary area = �� × 12 + 1 = 7 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 15.4+0×13 +7×15×1.02 +0×12 = 122 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 0×40 +7×127 = 889 plf 

W = Total Load = WD + WL = 122 + 889 = 1,011 plf 

Forces 
VMax = �� × + }K~^� = ��  	1,011� 	10� = 5,057 lbs 

MMax = �� × + × }K~^�
  = ��  × 1,011 × 10
 = 12,643 ft·lbs 

Allowable Forces - #1 DF 

Sx = �) g ]
 = a�)b 	5.5� 	11.5
� = 121 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	11.5@� = 697 in4 

A = b d = (5.5)(11.5) = 63.25 in2 

E = 1600000 psi 

CD = Duration = 1.15 

CF = NDS Table 4D = 1.0 

FcPerp = Design compression stress perpendicular to grain = 625 psi 

RAll = FcPerp×b×lb×12 = 625×5.5×0.125×12 = 5,156 lbs 

Fv = Design shear stress = 170 psi 

VAll = Fv CD×A = (170)(1.15)×63.25 = 12,365 lbs 

Fb = Design bending stress = 1350 psi 

MAll = nopqpn JstuvM = 	u�xy� 	u. ux� 	u�  Juvuuv M = 15,684 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×88C× ���  	�&×�
��

	@8A� 	�7&&&&&� 	7C'� = 0.179 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�&×�
@7&  = 0.333 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�,&��× ���  	�&×�
��
	@8A� 	�7&&&&&� 	7C'� = 0.204 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�&×�

A&  = 0.5 in OK 

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 = 5.5 in 

d = Depth = 11.5 in 

lb = Bearing Length (assumed) = 7.5 in = 0.625 ft 

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 5.5 × ���  × 11.5  = 15.4 lb/ft 

Lspan = Length of span = 9 ft 

LC = Length of cantilever = 1.25 ft 

Lft = Floor Tributary area = 0 ft 

LRt = Roof Tributary area = �� × 2 + 1 = 2 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 15.4+0×13 +2×15×1.02 +0×12 = 46.0 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 0×40 +2×127 = 254 plf 

W = Total Load = WD + WL = 46.0 + 254 = 300 plf 

P = From R02 = 5,057 lbs 

Forces 
 

 

 

 

 

 

 

 

 

 

 

 

 

Allowable Forces - #1 DF 

Sx = �) g ]
 = a�)b 	5.5� 	11.5
� = 121 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	11.5@� = 697 in4 

A = b d = (5.5)(11.5) = 63.25 in2 

E = 1600000 psi 

CD = Duration = 1.15 

CF = NDS Table 4D = 1.0 

FcPerp = Design compression stress perpendicular to grain = 625 psi 

RAll = FcPerp×b×lb×12 = 625×5.5×0.625×12 = 25,781 lbs 

Fv = Design shear stress = 170 psi 

VAll = Fv CD×A = (170)(1.15)×63.25 = 12,365 lbs 

Fb = Design bending stress = 1350 psi 

MAll = nopqpn JstuvM = 	u�xy� 	u. ux� 	u�  Juvuuv M = 15,684 ft·lbs 

Deflection 

Allowable Total Deflection = 
>ij\k×�

A&  = 

C×�

A&  = 0.45 in OK 

Therefore use a 6x12 #1 DF for the beam. 
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R04 - 6x12 #1 DF Knee Brace Roof Beam 
b = Width = 5.5 in 

d = Depth = 11.5 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 5.5 × ���  × 11.5  = 15.4 lb/ft 

Lspan = Length of span = 19.5 ft 

Lft = Floor Tributary area = 0 ft 

LRt = Roof Tributary area = �� × 2.25 + 0.5 = 1.625 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 15.4+0×13 +1.625×15×1.02 +0×12 = 40.2 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 0×40 +1.625×127 = 206 plf 

W = Total Load = WD + WL = 40.2 + 206 = 247 plf 

Forces 
VMax = �� × + }K~^� = ��  	247� 	19.5� = 2,404 lbs 

MMax = �� × + × }K~^�
  = ��  × 247 × 19.5
 = 11,722 ft·lbs 

Allowable Forces - #1 DF 

Sx = �) g ]
 = a�)b 	5.5� 	11.5
� = 121 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	11.5@� = 697 in4 

A = b d = (5.5)(11.5) = 63.25 in2 

E = 1600000 psi 

CD = Duration = 1.15 

CF = NDS Table 4D = 1.0 

FcPerp = Design compression stress perpendicular to grain = 625 psi 

RAll = FcPerp×b×lb×12 = 625×5.5×0.125×12 = 5,156 lbs 

Fv = Design shear stress = 170 psi 

VAll = Fv CD×A = (170)(1.15)×63.25 = 12,365 lbs 

Fb = Design bending stress = 1350 psi 

MAll = nopqpn JstuvM = 	u�xy� 	u. ux� 	u�  Juvuuv M = 15,684 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×
&7× ���  	�C.(×�
��
	@8A� 	�7&&&&&� 	7C'� = 0.602 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�C.(×�
@7&  = 0.65 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×
A'× ���  	�C.(×�
��
	@8A� 	�7&&&&&� 	7C'� = 0.719 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�C.(×�

A&  = 0.975 in OK 

Therefore use a 6x12 #1 DF for the beam. 
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R05 - Knee Brace 
VD = 

H!H × 4�^�  = 
A&.

A' × 2404  = 391 lbs 

VS = 
H?H × 4�^�   = 


&7
A' × 2404  = 2,005 lbs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The 6x6 DF knee brace is acceptable by inspection. 

Top Connection 
T = Tension = 975 lbs 

(2) DTT1Z are acceptable. 

6x6 DF Knee Brace Connections 
V = Shear = 1,962 lbs 

CD = Duration Factor = 1.15 

ZB = 960 lbs per 3/4” lag screw 

ZB′ = 2 × NE × PF  = 2×960×1.15 = 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. 



Job No.: 24122 DVDT  Date: 7/10/2024 

Title: Conrad Tallariti DVDT Engineering, Inc.   

 Loc.: 14039 Chimney Ln, Glacier Structural Engineering Page: 32 of 54 

 

R06 - Roof Ledger Connection 
LRt = Roof Tributary area = ��  × 10 = 5 ft 

WD = Dead Load = LRt×RDL×DF1 = 5×15×1.02 = 76.5 plf 

WL = Live Load = LRt×RSL = 5×127 = 635 plf 

W = Total Load = WD + WL = 76.5 + 635 = 711.5 plf 

 

ZS = 200 lbs per 1/4"x3 1/2" Simpson SDS screw 

sS = Screw Spacing = 1.33 ft  

ZS′ = 
�K" 5 × N� PF  = 

��.@@   	5� 	200� 	1.15� = 865 lbs/ft 

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 = 8.75 in 

d = Depth = 24 in 

lb = Bearing Length (assumed) = 5.5 in = 0.458 ft 

ws = Self Weight = 35 × ��� × g × ��� × ]  = 35 × ���  × 8.75 × ���  × 24  = 51.0 lb/ft 

Lspan = Length of span = 20.5 ft 

Lft = Floor Tributary area = �� × 	15 + 12.5� = 13.75 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 51.0+13.75×13 +0×15×1.02 +0×12 = 230 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 13.75×40 +0×127 = 550 plf 

W = Total Load = WD + WL = 230 + 550 = 780 plf 

P = From R01 = 24,800 lbs 

Forces 
 

 

 

 

 

 

 

 

 

 

 

 

 

Allowable Forces - 24F-V4 DF 

Sx = �) g ]
 = a�)b 	8.75� 	24
� = 840 in3 

Ix = ��� g ]@ = a ���b 	8.75� 	24@� = 10,080 in4 

A = b d = (8.75)(24) = 210 in2 

E = 1800000 psi 

CD = 1.15 

CV = NDS 5.3.6 = min h1.0; _ 
�>ij\kf&.�   J�
l M&.�   J(.�
(Z M&.�m = min _1.0; J 
�
&.(M&.�   J�

AM&.�  J(.�
(8.'( M&.�f = 0.887 

FcPerp = Design compression stress perpendicular to grain = 650 psi 

RAll = FcPerp×b×lb×12 = 650×8.75×0.458×12 = 31,259 lbs 

Fv = Design shear stress = 265 psi 

VAll = Fv CD×A = (265)(1.15)×210 = 63,998 lbs 

Fb = Design bending stress = 2400 psi 

MAll = nopqpr JstuvM = 	v�yy� 	u. ux� 	y. ww|� Jw�yuv M = 171,285 ft·lbs 

Deflection 

Allowable Total Deflection = 
>ij\k×�

A&  = 


&.(×�

A&  = 1.025 in 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 = 5.5 in 

d = Depth = 9.5 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 5.5 × ���  × 9.5  = 12.7 lb/ft 

Lspan = Length of span = 5 ft 
Lft = Floor Tributary area = ��  × 1.33 = 0.665 ft 

LRt = Roof Tributary area = �� × 	10 + 10.25� + 1 = 11.1 ft 

hw = Wall Height = hU = 6.67 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 12.7+0.665×13 +11.1×15×1.02 +6.67×12 = 272 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 0.665×40 +11.1×127 = 1,439 plf 

W = Total Load = WD + WL = 272 + 1,439 = 1,711 plf 

Forces 
VMax = �� × + }K~^� = ��  	1,711� 	5� = 4,278 lbs 

MMax = �� × + × }K~^�
  = ��  × 1,711 × 5
 = 5,347 ft·lbs 

Allowable Forces - #1 DF 

Sx = �) g ]
 = a�)b 	5.5� 	9.5
� = 82.7 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	9.5@� = 393 in4 

A = b d = (5.5)(9.5) = 52.25 in2 

E = 1600000 psi 

CD = Duration = 1.15 

CF = NDS Table 4D = 1.0 

FcPerp = Design compression stress perpendicular to grain = 625 psi 

RAll = FcPerp×b×lb×12 = 625×5.5×0.125×12 = 5,156 lbs 

Fv = Design shear stress = 170 psi 

VAll = Fv CD×A = (170)(1.15)×52.25 = 10,215 lbs 

Fb = Design bending stress = 1350 psi 

MAll = nopqpn JstuvM = 	u�xy� 	u. ux� 	u�  Jwv.|uv M = 10,703 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�A@C× ���  	(×�
��

	@8A� 	�7&&&&&� 	@C@� = 0.0322 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

(×�
@7&  = 0.167 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�'��× ���  	(×�
��

	@8A� 	�7&&&&&� 	@C@� = 0.0383 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

(×�

A&  = 0.25 in OK 

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 = 5.5 in 

d = Depth = 18 in 

lb = Bearing Length (assumed) = 3.5 in = 0.292 ft 

ws = Self Weight = 35 × ��� × g × ��� × ]  = 35 × ���  × 5.5 × ���  × 18  = 24.1 lb/ft 

Lspan = Length of span = 16.5 ft 

Lft = Floor Tributary area = �� × 15 = 7.5 ft 

LRt = Roof Tributary area = �� × 2 + 1 = 2 ft 

hw = Wall Height = hU = 6.67 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 24.1+7.5×13 +2×15×1.02 +6.67×12 = 232 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 7.5×40 +2×127 = 554 plf 

W = Total Load = WD + WL = 232 + 554 = 786 plf 

P = From R01 = 9,130 lbs 

Forces 
 

 

 

 

 

 

 

 

 

 

 

 

 

Allowable Forces - 24F-V4 DF 

Sx = �) g ]
 = a�)b 	5.5� 	18
� = 297 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	18@� = 2,673 in4 

A = b d = (5.5)(18) = 99 in2 

E = 1800000 psi 

CD = 1.15 

CV = NDS 5.3.6 = min h1.0; _ 
�>ij\kf&.�   J�
l M&.�   J(.�
(Z M&.�m = min _1.0; J 
��7.(M&.�   J�
�8M&.�  J(.�
((.( M&.�f = 0.977 

FcPerp = Design compression stress perpendicular to grain = 650 psi 

RAll = FcPerp×b×lb×12 = 650×5.5×0.292×12 = 12,527 lbs 

Fv = Design shear stress = 265 psi 

VAll = Fv CD×A = (265)(1.15)×99 = 30,170 lbs 

Fb = Design bending stress = 2400 psi 

MAll = nopqpr JstuvM = 	v�yy� 	u. ux� 	y. z||� Jvz|uv M = 66,724 ft·lbs 

Deflection 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�7.(×�

A&  = 0.825 in OK 

Therefore use a 5 1/2” x 18” GLB for the header with 4x6 #2 DF supports. 
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M01 - 3 1/2” x 11 7/8” PSL Floor Beam 
lb = Bearing Length (assumed) = 1.5 in = 0.125 ft 

ws = Self Weight = 13 lb/ft 

Lspan = Length of span = 5.5 ft 

Lft = Floor Tributary area =��  × 	4.5 + 4.5� = 4.5 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 13+4.5×13 +0×15×1.02 +0×12 = 71.5 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 4.5×40 +0×127 = 180 plf 

W = Total Load = WD + WL = 71.5 + 180 = 251.5 plf 

Forces 
VMax = �� × + }K~^� = ��  	251.5� 	5.5� = 692 lbs 

MMax = �� × + × }K~^�
  = ��  × 251.5 × 5.5
 = 951 ft·lbs 

Allowable Forces - 2.0E Parallam from Trus Joist Tables 

VAllow = 8,035 lbs OK 

MAllow = 19,900 ft-lbs OK 

Deflection 
Ix = 488 in4 

E = 2000000 psi 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�8&× ���  	(.(×�
��

	@8A� 	
&&&&&&� 	A88� = 0.00380 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

(.(×�
@7&  = 0.183 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×
(�.(× ���  	(.(×�
��
	@8A� 	
&&&&&&� 	A88�  = 0.00531 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

(.(×�

A&  = 0.275 in OK 

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam. 
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M02 - 3 1/2” x 11 7/8” PSL Floor Beam 
lb = Bearing Length (assumed) = 1.5 in = 0.125 ft 

ws = Self Weight = 13 lb/ft 

Lspan = Length of span = 10.5 ft 

Lft = Floor Tributary area =��  × 	10.5 + 2 + 10.5 + 10.5� = 16.75 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = hU+hM = 6.67+9.1 = 15.8 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 13+16.75×13 +0×15×1.02 +15.8×12 = 420 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 16.75×40 +0×127 = 670 plf 

W = Total Load = WD + WL = 420 + 670 = 1,090 plf 

Forces 
VMax = �� × + }K~^� = ��  	1,090� 	10.5� = 5,722 lbs 

MMax = �� × + × }K~^�
  = ��  × 1,090 × 10.5
 = 15,021 ft·lbs 

Allowable Forces - 2.0E Parallam from Trus Joist Tables 

VAllow = 8,035 lbs OK 

MAllow = 19,900 ft-lbs OK 

Deflection 
Ix = 488 in4 

E = 2000000 psi 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×7'&× ���  	�&.(×�
��
	@8A� 	
&&&&&&� 	A88� = 0.188 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�&.(×�
@7&  = 0.35 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�&C&× ���  	�&.(×�
��
	@8A� 	
&&&&&&� 	A88�  = 0.305 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�&.(×�

A&  = 0.525 in OK 

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam with HGUS412 hanger. 
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M03 - 3 1/2” x 11 7/8” PSL Floor Beam 
lb = Bearing Length (assumed) = 1.5 in = 0.125 ft 

ws = Self Weight = 13 lb/ft 

Lspan = Length of span = 12.5 ft 

Lft = Floor Tributary area = 1.33 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 13+1.33×13 +0×15×1.02 +0×12 = 30.3 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 1.33×40 +0×127 = 53.2 plf 

W = Total Load = WD + WL = 30.3 + 53.2 = 83.5 plf 

P = From M02 = 5,722 lbs 

Forces 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Allowable Forces - 2.0E Parallam from Trus Joist Tables 

VAllow = 8,035 lbs OK 

MAllow = 19,900 ft-lbs OK 

Deflection 
Ix = 488 in4 

E = 2000000 psi 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�&.(×�

A&  = 0.525 in OK 

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam with HU412 hanger. 
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M04 - 5 1/2” x 18” GLB Second Floor Beam 
b = Width = 5.5 in 

d = Depth = 18 in 

lb = Bearing Length (assumed) = 2.75 in = 0.229 ft 

ws = Self Weight = 35 × ��� × g × ��� × ]  = 35 × ���  × 5.5 × ���  × 18  = 24.1 lb/ft 

Lspan = Length of span = 20.5 ft 

Lft = Floor Tributary area = �� × 	15 + 12.5� = 13.75 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 24.1+13.75×13 +0×15×1.02 +0×12 = 203 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 13.75×40 +0×127 = 550 plf 

W = Total Load = WD + WL = 203 + 550 = 753 plf 

P = From M03 = 1,450 lbs 

Forces 
 

 

 

 

 

 

 

 

 

 

 

 

 

Allowable Forces - 24F-V4 DF 

Sx = �) g ]
 = a�)b 	5.5� 	18
� = 297 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	18@� = 2,673 in4 

A = b d = (5.5)(18) = 99 in2 

E = 1800000 psi 

CD = 1.15 

CV = NDS 5.3.6 = min h1.0; _ 
�>ij\kf&.�   J�
l M&.�   J(.�
(Z M&.�m = min _1.0; J 
�
&.(M&.�   J�
�8M&.�  J(.�
((.( M&.�f = 0.956 

FcPerp = Design compression stress perpendicular to grain = 650 psi 

RAll = FcPerp×b×lb×12 = 650×5.5×0.229×12 = 9,824 lbs 

Fv = Design shear stress = 265 psi 

VAll = Fv CD×A = (265)(1.15)×99 = 30,170 lbs 

Fb = Design bending stress = 2400 psi 

MAll = nopqpr JstuvM = 	v�yy� 	u. ux� 	y. zx{� Jvz|uv M = 65,291 ft·lbs 

Deflection 

Allowable Total Deflection = 
>ij\k×�

A&  = 


&.(×�

A&  = 1.025 in OK 

Therefore use a 5 1/2” x 18” GLB for the beam with HGUS5.50/14 hanger. 
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M05 - 3 1/2” x 11 7/8” PSL Floor Beam 
lb = Bearing Length (assumed) = 1.5 in = 0.125 ft 

ws = Self Weight = 13 lb/ft 

Lspan = Length of span = 10 ft 

Lft = Floor Tributary area =��  × 	13.67 + 12.5� = 13.1 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1 +hw×WDL = 13+13.1×13 +0×15×1.02 +0×12 = 183 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 13.1×40 +0×127 = 523 plf 

W = Total Load = WD + WL = 183 + 523 = 707 plf 

Forces 
VMax = �� × + }K~^� = ��  	707� 	10� = 3,533 lbs 

MMax = �� × + × }K~^�
  = ��  × 707 × 10
 = 8,831 ft·lbs 

Allowable Forces - 2.0E Parallam from Trus Joist Tables 

VAllow = 8,035 lbs OK 

MAllow = 19,900 ft-lbs OK 

Deflection 
Ix = 488 in4 

E = 2000000 psi 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×(
@× ���  	�&×�
��

	@8A� 	
&&&&&&� 	A88� = 0.121 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�&×�
@7&  = 0.333 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×'&'× ���  	�&×�
��

	@8A� 	
&&&&&&� 	A88� = 0.163 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�&×�

A&  = 0.5 in OK 

Therefore a 3 1/2” x 11 7/8” parallam is OK for this beam with HGUS412 hanger. 
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M06 - 8 3/4” x 18” GLB Main Floor Beam 
b = Width = 8.75 in 

d = Depth = 18 in 

lb = Bearing Length (assumed) = 7.5 in = 0.625 ft 

ws = Self Weight = 35 × ��� × g × ��� × ]  = 35 × ���  × 8.75 × ���  × 18  = 38.3 lb/ft 

Lspan = Length of span = 12.5 ft 

Lft = Floor Tributary area = 1.33 + ��  × 1.33 = 1.995 ft 

LRt = Roof Tributary area = ��  	10 + 10.5� + 1 = 11.25 ft 

hw = Wall Height = hU+hM = 6.67+9.1 = 15.8 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1+hw×WDL = 38.3+1.995×13 +11.25×15×1.02+15.8×12 = 426 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 1.995×40 +11.25×127 = 1,509 plf 

W = Total Load = WD + WL = 426 + 1,509 = 1,934 plf 

Lft = Floor Tributary area = 1.33 + ��  × 1.33 = 1.995 ft 

LRt = Roof Tributary area = ��  	2 + 10.5� + 1 = 7.25 ft 

hw = Wall Height = hU+hM = 6.67+9.1 = 15.8 ft 

WD = Dead Load = ws+Lft×FDL +LRt×RDL×DF1+hw×WDL = 38.3+1.995×13 +7.25×15×1.02+15.8×12 = 364 plf 

WL = Live Load = Lft×FLL +LRt×RSL = 1.995×40 +7.25×127 = 1,001 plf 

W = Total Load = WD + WL = 364 + 1,001 = 1,365 plf 

P = From S01+S02+M04 = 20,200+4,278+8,460 = 32,938 lbs 

P = From GT+M05 = 3533 + �� × 10 × a��  × 13 + 1b 	
F> × c:
 + 
�>�  

= 3533 + ��  × 10 × a��   × 13 + 1b 	15 × 1.2 + 127 � = 8,971 lbs 

Forces 
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Allowable Forces - 24F-V4 DF 

Sx = �) g ]
 = a�)b 	8.75� 	18
� = 472.5 in3 

Ix = ��� g ]@ = a ���b 	8.75� 	18@� = 4,252 in4 

A = b d = (8.75)(18) = 157.5 in2 

E = 1800000 psi 

CD = 1.15 

CV = NDS 5.3.6 = min h1.0; _ 
�>ij\kf&.�   J�
l M&.�   J(.�
(Z M&.�m = min _1.0; J 
��
.(M&.�   J�
�8M&.�  J(.�
(8.'( M&.�f = 0.959 

FcPerp = Design compression stress perpendicular to grain = 650 psi 

RAll = FcPerp×b×lb×12 = 650×8.75×0.625×12 = 42,656 lbs Use CC98 Cap 

Fv = Design shear stress = 265 psi 

VAll = Fv CD×A = (265)(1.15)×157.5 = 47,998 lbs 

Fb = Design bending stress = 1850 psi 

MAll = nopqpr JstuvM = 	uwxy� 	u. ux� 	y. zxz� J�|v.xuv M = 80,336 ft·lbs 

Deflection 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�
.(×�

A&  = 0.625 in 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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M07 - 5 1/2” x 15” GLB Garage Door Header - Continuous 
b = Width = 5.5 in 

d = Depth = 15 in 

lb = Bearing Length (assumed) = 3.5 in = 0.292 ft 

ws = Self Weight = 35 × ��� × g × ��� × ]  = 35 × ���  × 5.5 × ���  × 15  = 20.1 lb/ft 

Lspan = Length of span = 16.5 ft 

Lft = Floor Tributary area = �� × 15 = 7.5 ft 

LftD = Deck Tributary area = ��  × 8  = 4 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = hM = 9.1 ft 

WD = Dead Load = ws+ Lft×FDL+LftD×FDLD+LRt×RDL×DF1 +hw×WDL = 20.1+ 7.5×13+4×9+0×15×1.02 +9.1×12 = 263 plf 

WL = Live Load = Lft×FLL+LftD×max(FLDH;RSL)+LRt×RSL = 7.5×40+4×max(120;127)+0×127 = 808 plf 

W = Total Load = WD + WL = 263 + 808 = 1,071 plf 

Forces 
VMax = �� × + }K~^� = ��  	1,071� 	16.5� = 8,834 lbs 

MMax = �� × + × }K~^�
  = ��  × 1,071 × 16.5
 = 36,441 ft·lbs 

Allowable Forces - 24F-V4 DF 

Sx = �) g ]
 = a�)b 	5.5� 	15
� = 206 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	15@� = 1,547 in4 

A = b d = (5.5)(15) = 82.5 in2 

E = 1800000 psi 

CD = 1.15 

CV = NDS 5.3.6 = min h1.0; _ 
�>ij\kf&.�   J�
l M&.�   J(.�
(Z M&.�m = min _1.0; J 
��7.(M&.�   J�
�(M&.�  J(.�
((.( M&.�f = 0.995 

FcPerp = Design compression stress perpendicular to grain = 650 psi 

RAll = FcPerp×b×lb×12 = 650×5.5×0.292×12 = 12,513 lbs 

Fv = Design shear stress = 265 psi 

VAll = Fv CD×A = (265)(1.15)×82.5 = 25,142 lbs 

Fb = Design bending stress = 2400 psi 

MAll = nopqpr JstuvM = 	v�yy� 	u. ux� 	y. zzx� Jvy{uv M = 47,189 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×8&8× ���  	�7.(×�
��

	@8A� 	�8&&&&&� 	�(A'� = 0.484 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�7.(×�
@7&  = 0.55 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�&'�× ���  	�7.(×�
��
	@8A� 	�8&&&&&� 	�(A'� = 0.641 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�7.(×�

A&  = 0.825 in OK 

Therefore use a 5 1/2” x 15” GLB for the header. 
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M08 - 2x10 P.T. #2 HF Deck Joists 
b = Width = 1.5 in 

d = Depth = 9.25 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 1.5 × ���  × 9.25  = 3.37 lb/ft 

Lspan = Length of span = 8 ft 

Lft = Floor Tributary area = 1.0 ft 

WD = Dead Load = Lft×FDLD = 1×9 = 9 plf 

WL = Live Load = Lft×max(FLDH;RSL) = 1×max(120;127) = 127 plf 

W = Total Load = WD + WL = 9 + 127 = 136 plf 

Forces 
VMax = �� × + }K~^� = ��  	136� 	8� = 544 lbs 

MMax = �� × + × }K~^�
  = ��  × 136 × 8
 = 1,088 ft·lbs 

Allowable Forces - #2 HF 
Sx = �) g ]
 = a�)b 	1.5� 	9.25
� = 21.4 in3 

Ix = ��� g ]@ = a ���b 	1.5� 	9.25@� = 98.9 in4 

A = b d = (1.5)(9.25) = 13.9 in2 

E = 1300000 psi 

CD = Duration = 1.0 

CF = NDS Table 4A = 1.1 

Cr = Repetitive = 1.15 

FcPerp = Design compression stress perpendicular to grain = 405 psi 

RAll = FcPerp×b×lb×12 = 405×1.5×0.125×12 = 911 lbs 

Fv = Design shear stress = 150 psi 

VAll = Fv CD×A = (150)(1)×13.9 = 2,081 lbs 

Fb = Design bending stress = 850 psi 

MAll = nopqpn p� JstuvM = 	wxy� 	u� 	u. u� 	u. ux�  Jvu.�uv M = 1,917 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�
'× ���  	8×�
��

	@8A� 	�@&&&&&� 	C8.C� = 0.0910 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

8×�
@7&  = 0.267 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�@7× ���  	8×�
��

	@8A� 	�@&&&&&� 	C8.C� = 0.0975 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

8×�

A&  = 0.4 in OK 

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

Deck Ledger Connection 
V = Shear = 4�^����) = 	544� a���)b = 408 lbs/ft 

ZS = 200 lbs per 1/4"x3 1/2" Simpson SDS screw 

sS = Screw Spacing = 1.0 ft  

ZS′ = 
�K" 3 × N� PF   = 

��   	3� 	200� 	1� = 600 lbs/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 = 5.5 in 

d = Depth = 11.5 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 5.5 × ���  × 11.5  = 15.4 lb/ft 

Lspan = Length of span = 10 ft 

Lft = Floor Tributary area = �� × 	6 + 4� = 5 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDLD +LRt×RDL×DF1 +hw×WDL = 15.4+5×9 +0×15×1.02 +0×12 = 60.4 plf 

WL = Live Load = Lft×FLLD +LRt×RSL = 5×60 +0×127 = 300 plf 

W = Total Load = WD + WL = 60.4 + 300 = 360 plf 

Forces 
VMax = �� × + }K~^� = ��  	360� 	10� = 1,802 lbs 

MMax = �� × + × }K~^�
  = ��  × 360 × 10
 = 4,505 ft·lbs 

Allowable Forces - #2 HF 
Sx = �) g ]
 = a�)b 	5.5� 	11.5
� = 121 in3 

Ix = ��� g ]@ = a ���b 	5.5� 	11.5@� = 697 in4 

A = b d = (5.5)(11.5) = 63.25 in2 

E = 1100000 psi 

CD = Duration = 1.0 

CF = NDS Table 4D = 1.0 

FcPerp = Design compression stress perpendicular to grain = 405 psi 

RAll = FcPerp×b×lb×12 = 405×5.5×0.125×12 = 3,341 lbs 

Fv = Design shear stress = 140 psi 

VAll = Fv CD×A = (140)(1)×63.25 = 8,855 lbs 

Fb = Design bending stress = 675 psi 

MAll = nopqpn JstuvM = 	{|x� 	u� 	u�  Juvuuv M = 6,819 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×@&&× ���  	�&×�
��

	@8A� 	��&&&&&� 	7C'� = 0.0880 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�&×�
@7&  = 0.333 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×@7&× ���  	�&×�
��

	@8A� 	��&&&&&� 	7C'� = 0.106 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�&×�

A&  = 0.5 in OK 

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 = 11.25 in 

d = Depth = 3.5 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 11.25 × ���  × 3.5  = 9.57 lb/ft 

Lspan = Length of span = 5.5 ft 

Lft = Floor Tributary area = 1 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDLD +LRt×RDL×DF1 +hw×WDL = 9.57+1×9 +0×15×1.02 +0×12 = 18.6 plf 

WL = Live Load = Lft×FLLD +LRt×RSL = 1×60 +0×127 = 60 plf 

W = Total Load = WD + WL = 18.6 + 60 = 78.6 plf 

Forces 
VMax = �� × + }K~^� = ��  	78.6� 	5.5� = 216 lbs 

MMax = �� × + × }K~^�
  = ��  × 78.6 × 5.5
 = 297 ft·lbs 

VMaxP = 300 lbs 

MMaxP =  �� × 300 × }K~^� = ��  × 300 × 5.5  = 412.5 ft·lbs 

Allowable Stresses - #2 HF 

Sx = �) g ]
 = a�)b 	11.25� 	3.5
� = 23.0 in3 

Ix = ��� g ]@ = a ���b 	11.25� 	3.5@� = 40.2 in4 

A = b d = (11.25)(3.5) = 39.4 in2 

E = 1300000 psi 

CD = Duration = 1.0 

CF = NDS Table 4A = 1.1 

Cfu = NDS Table 4A = 1.1 

FcPerp = Design compression stress perpendicular to grain = 405 psi 

RAll = FcPerp×b×lb×12 = 405×11.25×0.125×12 = 6,834 lbs 

Fv = Design shear stress = 150 psi 

VAll = Fv CD×A = (150)(1)×39.4 = 5,906 lbs 

Fb = Design bending stress = 850 psi 

MAll = nopqpnp�� JstuvM = 	wxy� 	u� 	u. u� 	u. u�  Jv�.yuv M = 1,969 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×7&× ���  	(.(×�
��

	@8A� 	�@&&&&&� 	A&.
� = 0.0236 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

(.(×�
@7&  = 0.183 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×'8.7× ���  	(.(×�
��

	@8A� 	�@&&&&&� 	A&.
� = 0.0310 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

(.(×�

A&  = 0.275 in OK 

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 = 3.5 in 

d = Depth = 13.5 in 

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

ws = Self Weight = 35 × ��� × g × ��� × ] = 35 × ���  × 3.5 × ���  × 13.5  = 11.5 lb/ft 

Lspan = Length of span = 14 ft 
Lft = Floor Tributary area =��  × 5.5 = 2.75 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = ws+Lft×FDLD +LRt×RDL×DF1 +hw×WDL = 11.5+2.75×9 +0×15×1.02 +0×12 = 36.2 plf 

WL = Live Load = Lft×FLLD +LRt×RSL = 2.75×60 +0×127 = 165 plf 

W = Total Load = WD + WL = 36.2 + 165 = 201 plf 

Forces 
VMax = �� × + }K~^� = ��  	201� 	14� = 1,407 lbs 

MMax = �� × + × }K~^�
  = ��  × 201 × 14
 = 4,925 ft·lbs 

Allowable Stresses - #2 HF 

Sx = �) g ]
 = a�)b 	3.5� 	13.5
� = 106 in3 

Ix = ��� g ]@ = a ���b 	3.5� 	13.5@� = 718 in4 

A = b d = (3.5)(13.5) = 47.25 in2 

E = 1300000 psi 

CD = Duration = 1.0 

CF = NDS Table 4A = 1.0 

FcPerp = Design compression stress perpendicular to grain = 405 psi 

RAll = FcPerp×b×lb×12 = 405×3.5×0.125×12 = 2,126 lbs 

Fv = Design shear stress = 150 psi 

VAll = Fv CD×A = (150)(1)×47.25 = 7,088 lbs 

Fb = Design bending stress = 850 psi 

MAll = nopqpn JstuvM = 	wxy� 	u� 	u�  Juy{uv M = 7,530 ft·lbs 

Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A Y ��  = 
(×�7(× ���  	�A×�
��

	@8A� 	�@&&&&&� 	'�8� = 0.153 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 

�A×�
@7&  = 0.467 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A Y ��  = 
(×
&�× ���  	�A×�
��

	@8A� 	�@&&&&&� 	'�8� = 0.186 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 

�A×�

A&  = 0.7 in OK 

Therefore use a 4x14 P.T. #2 HF for the stringers with LSSR410Z hangers. 



Job No.: 24122 DVDT  Date: 7/10/2024 

Title: Conrad Tallariti DVDT Engineering, Inc.   

 Loc.: 14039 Chimney Ln, Glacier Structural Engineering Page: 48 of 54 

 

M13 - W10x33 Steel Support Beams 
Section = “W10x33” 

Lspan = Length of span = 20.5 ft  

Lft = Floor Tributary area = �� × 8 = 4 ft 

LRt = Roof Tributary area = 0 ft 

hw = Wall Height = 0 ft 

WD = Dead Load = wself+Lft×FDLD +LRt×RDL×DF1 +hw×WDL = 33+4×9 +0×15×1.02 +0×12 = 69 plf 

WL = Live Load = Lft×max(FLDH;RSL) +LRt×RSL = 4×max(120;127) +0×127 = 508 plf 

W = Total Load = WD + WL = 69 + 508 = 577 plf 

Forces 
VMax = �� × + }K~^� = ��  	577� 	20.5� = 5,914 lbs = 5.91 kips 

MMax = �� × + × }K~^�
  = ��  × 577 × 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; tf = 0.435 in 

Sx = 35 in3; Sy = 9.2 in3 

Zx = 38.8 in3; Zy = 14 in3 

Ix = 171 in4; Iy = 36.6 in4 

rx = 4.19 in; ry = 1.94 in 

Aw = h×tw = 9.73×0.29 = 2.82 in2; Cw = 791 in6 

J = 0.583 in4; ho = 9.30 in 

Cb = 1.0; E = 29,000 ksi 

Ωb = 1.67; Ωv = 1.67 

Lb = 2.67 ft 

Lp = 1.76 × �� × �Y":�   = 1.76 × 1.94 × �
C&&&(&  = 82.2 in = 6.85 ft 

rts = ����×W���  = �√@7.7×'C� @(  = 2.20  

c = 1  

Lr = ���  × 1.95 × ��K × Y&.'×:� × � �×���×-� × �1 + �1 + 6.76 × J&.'×:�Y × ��×-��×� M

  

= ���   × 1.95 × 2.20 × 
C&&&&.'×(&  × �&.(8@×�@(×C.@  × �1 + �1 + 6.76 × J&.'×(&
C&&&   @(×C.@&.(8@×�M

 = 21.8 ft 

Mp = d� × N� = 50×38.8 = 1,940 ft·k 

Ma = 
��uv×�o  = 

�CA&�
×�.7'  = 96.8 ft·k OK 

-�� = 
C.'@&.
C = 33.6  

2.24 × � Y:�  = 2.24 × �
C&&&(&  = 53.9  

Cv = 1.0 

Va = 
y.{ n���p���   = 

	&.7� 	(&� 	
.8
� 	���.7'  = 50.7 kips OK 
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Deflection 

ΔL = 
(×H?× ���×a>ij\k×�
b�

@8A&&& Y ��  = 
(×(&8× ���  	
&.(×�
��

	@8A&&&� 	
C&&&� 	�'�� = 0.407 in 

Allowable Live Load Deflection = 
>ij\k×�
@7&  = 


&.(×�
@7&  = 0.683 in OK 

ΔMax = 
(×H× ���×a>ij\k×�
b�

@8A&&& Y ��  = 
(×(''× ���  	
&.(×�
��

	@8A&&&� 	
C&&&� 	�'�� = 0.462 in 

Allowable Total Deflection = 
>ij\k×�

A&  = 


&.(×�

A&  = 1.025 in OK 

Therefore a W10x33 steel beam is acceptable. 
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Floor Joists  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Therefore use: 

11 7/8” TJI 210 floor joists @ 16” o.c. typical unless noted. 
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Foundation 
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Typical Bearing Point Footing 
P = 9,500 lbs 

b = Pad Width = 1.33 ft 

L = Pad Length = 4.5 ft 

σ = Soil Bearing Pressure = 
�Z >   = 

C(&&	�.@@� 	A.(� = 1,587 psf 

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

F1 - Bearing Point Footing 
P = From R01+M03 = 15800+5340 = 21,140 lbs 

b = Pad Width = 3.5 ft 

L = Pad Length = 3.5 ft 

σ = Soil Bearing Pressure = 
�Z > = 


�,�A&	@.(� 	@.(� = 1,726 psf 

Use 42”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 

σ = Soil Bearing Pressure = 
�Z > = 

�(&&&	@� 	@� = 1,667 psf 

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

F3 - Bearing Point Footing 
P = From M06 = 52,100 lbs 

b = Pad Width = 5.5 ft 

L = Pad Length = 5.5 ft 

σ = Soil Bearing Pressure = 
�Z > = 

(
�&&	(.(� 	(.(� = 1,722 psf 

Use 66”x66”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 

σ = Soil Bearing Pressure = 
�Z > = 


87@&	A� 	A� = 1,789 psf 

Use 48”x48”x8” footing w/ (4) #4 each way. 

F5 - Bearing Point Footing 
P = From R03+M10 = 7510+1802 = 9,312 lbs 

b = Pad Width = 2.5 ft 

L = Pad Length = 2.5 ft 

σ = Soil Bearing Pressure = 
�Z > = 

C@�
	
.(� 	
.(� = 1,490 psf 

Use 30”x30”x8” footing w/ (3) #4 each way. 
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F6 - Bearing Point Footing 
P = From S03+M07 = 11000+8362 = 19,362 lbs 

b = Pad Width = 4 ft 

L = Pad Length = 3 ft 

σ = Soil Bearing Pressure = 
�Z > = 

�C@7
	A� 	@� = 1,614 psf 

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

 


