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DEAD LOAD CONSTRUCTION
Roof Assembly
Material Thickness Y Weight
(in) (Ib/ft3) (Ib/ft?)
Asphalt Shingles; 0.250; 135; 2.8
1/2" Plywood or OSB; 0.500; 45; 1.9
Insulation; 12.000; 1; 1.0
2x Rafters; 1.000; 35; 2.9
Beams; 0.500; 35; 1.5
Gypsum Board; 0.625; 60; 3.1
Miscellaneous; 1.000; ; 1.8
Totals; 15.0
DESIGN CRITERIA FLOOR ASSEMBLY
DEAD LOAD CONSTRUCTION
Floor Assembly
Material Thickness Y Weight
(in) (Ib/ft3) (Ib/ft?)
Flooring; 0.125; 95; 1.0
3/4" Plywood or OSB; 0.750; 45; 2.8
2x Joists; 0.625; 35; 1.8
Beams; 0.600; 35; 1.7
Gypsum Board; 0.625; 60; 3.1
Miscellaneous; 1.000; ; 1.5
Totals; 3.725; 12.0

;Live Load: 40 PSF

WIND SPEED: 110 MPH, EXPOSURE B.

SEISMIC : SDC D, RISK CATEGORY Il
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STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)
In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

TEDDS calculation version 1.7.03

Load Envelope - Combination 1

0.075

0.0

ft | 11.16 |
A
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Kip_ft Bending Moment Envelope
0.0
11601 15
ft | 11.16 |
A 1 B
i Shear Force Envelope
04t 04
OOJA
-0.416 o7
ft | 11.16 |
A 1 B
Applied loading
Beam loads
Dead self weight of beam x 1
Dead full UDL 25 Ib/ft
Snow full UDL 42 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Snow x 1.00
Span 1 Dead x 1.00
Live x 1.00
Snow x 1.00
Support B Dead x 1.00
Live x 1.00
Snow x 1.00
Analysis results
Maximum moment; Mmax = 1160 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 1160 Ib_ft
Maximum shear; Fmax = 416 Ib; Fmin = -416 |b
Design shear; F = max(abs(Fmax),abs(Fmin)) = 416 Ib
Total load on member; Wit =832 Ib
Reaction at support A; RA_max = 416 Ib; Ra_min = 416 Ib
Unfactored dead load reaction at support A, RA_Dead = 184 Ib
Unfactored snow load reaction at support A; RA_snow =232 Ib
Reaction at support B; RB_max = 416 Ib; Re_min = 416 Ib

Unfactored dead load reaction at support B;

RB pead =184 Ib
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Unfactored snow load reaction at support B;

le——7.25"—»|

f«—35"—»|

Sawn lumber section details
Nominal breadth of sections;
Dressed breadth of sections;
Nominal depth of sections;

Dressed depth of sections;

Number of sections in member;
Overall breadth of member;
Species, grade and size classification;
Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

RB_Snow =2321b

]

Modulus of elasticity, stability calculations;

Mean shear modulus;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;

Size factor for bending - Table 4A;
Size factor for tension - Table 4A;

Size factor for compression - Table 4A;

Flat use factor - Table 4A;

Incising factor for modulus of elasticity - Table 4.3.8

brom =4 in

b=3.5in

dnom = 8in

d=7.25in

N=1

bb=Nxb=3.5in
Hem-Fir, No.2 grade, 2" & wider
Fo = 850 Ib/in?

Fi = 525 Ib/in?

Fc = 1300 Ib/in?

Fe_perp = 405 Ib/in?

Fv = 150 Ib/in?

E = 1300000 Ib/in?

Emin = 470000 Ib/in?

Gaef = E / 16 = 81250 Ib/in?

Dry
Ls1 =11.16 ft
Lb=4in

Two months

A=Nxb xd=25.37 in2
Sx=Nxb x d?/6 = 30.66 in®
Sy=d x (N x b)?2/6 = 14.80 in®
lk=Nxbxd®/12=111.15in*
ly=d x (N xb)?/ 12 = 25.90 in*

Co=1.15
Ct=1.00

Crb =1.30
Crt =1.20
Crc = 1.05
Cnu=1.05
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Cie =1.00

Incising factor for bending, shear, tension & compression - Table 4.3.8
Ci=1.00

Incising factor for perpendicular compression - Table 4.3.8
Cic_perp = 1.00

Repetitive member factor - ¢l.4.3.9; Cr=1.00

Bearing area factor - ¢l.3.10.4; Cb=1.00

Depth-to-breadth ratio;
- Beam is fully restrained
Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain;
Applied compression stress perpendicular to grain;

dnom / (N X bnom) =2.00

CL=1.00

Fc_perp' = Fc_perp x Ct x Ci x Cp = 405 Ib/in?
fe_perp = Ra_max / (N x b x Lb) = 30 Ib/in?
fc_perp/ Fc_perp' =0.073

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1
Design bending stress;
Actual bending stress;

Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - ¢l.3.5.1

Modulus of elasticity for deflection;
Design deflection;

Total deflection;

B2

Fb' = Fb x Cp x Ct x CL x Crp x Ci x Cr = 1271 Ib/in?
fo = M/ Sx = 454 Ib/in?
fo / Fp' = 0.357
PASS - Design bending stress exceeds actual bending stress

Fv' = Fv x Cp x Ct x Ci = 173 Ib/in?
fu=3xF/(2xA)=25Ib/in?
fv/ F'=0.143
PASS - Design shear stress exceeds actual shear stress

E'=E x Cume x Ct x Cie = 1300000 Ib/in?
Sadm = 0.0042 x Ls1 = 0.562 in
db_s1 = 0.180 in
Sb_s1/ 8adm = 0.320
PASS - Total deflection is less than design deflection

STRUCTURAL GLUED LAMINATED TIMBER (GLULAM) BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

TEDDS calculation version 1.7.03
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Load Envelope - Combination 1
3.242
0.0 IL — 7N
ft | 9.5 |
A 1 B
Kip_ft Bending Moment Envelope
12.481] 55
ft | 95 |
A 1 B
i Shear Force Envelope
4368 ’44\
0.0J P |
2.773 2.4 28
] .

|
A

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results
Maximum moment;

Dead self weight of beam x 1

Dead partial UDL 272 Ib/ft from 0.00 in to 57.00 in

Snow partial UDL 453 Ib/ft from 0.00 in to 57.00 in

Dead partial VDL 60 Ib/ft at 57.00 in to 0 Ib/ft at 114.00 in
Snow partial VDL 100 Ib/ft at 57.00 in to O Ib/ft at 114.00 in
Dead point load 1389 Ib at 57.00 in
Snow point load 1853 Ib at 57.00 in

Support A

Span 1

Support B

Mmax = 12481 |b_ft;

Dead x 1.00
Snow x 1.00
Dead x 1.00
Snow x 1.00
Dead x 1.00
Snow x 1.00

Mmin = 0 |b_ft
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Date

Design moment;

Maximum shear;

Design shear;

Total load on member;

Reaction at support A;

Unfactored dead load reaction at support A,
Unfactored snow load reaction at support A;
Reaction at support B;

Unfactored dead load reaction at support B;
Unfactored snow load reaction at support B;

le——10.5"—»|

—» le3.125"

Glulam section details

Net finished breadth of sections;
Net finished depth of sections;
Number of sections in member;
Overall breadth of member;
Alignment of laminations;

Stress class;

Tension parallel to grain;
Compression parallel to grain;

M = max(abs(Mmax),abs(Mmin)) = 12481 Ib_ft

Fmax = 4368 Ib; Fmin = -2773 Ib
F = max(abs(Fmax),abs(Fmin)) = 4368 Ib

Wit = 7141 Ib

RA_max = 4368 Ib; Ra_min = 4368 Ib
RA pead = 1749 Ib
Ra_snow = 2620 Ib
Re_max = 2773 Ib; Re_min = 2773 Ib

Rg pead = 1150 Ib
RB_Snow =1623 b

TEAN

b=3.125in
d=10.5in

N=1
bo=Nxb=3.125in
Horizontal

24F-V4 DF/DF

Ft = 1100 Ib/in2

Fc = 1650 Ib/in?

Bending about X-X axis properties (loaded perpendicular to wide faces of laminations):

Positive bending;

Negative bending;

Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Fbx_pos = 2400 Ib/in?

Fbx_neg = 1850 Ib/in?

Fe_perp = 650 Ib/in?

Fv =265 Ib/in?

E = 1800000 Ib/in?

Emin = 950000 Ib/in?

Guer = E /16 = 112500 Ib/in?

Bending about Y-Y axis properties (loaded parallel to wide faces of laminations):

Bending;
Modulus of elasticity; stability calculations;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Foy = 1450 Ib/in?
Eymin = 850000 Ib/in?

Dry
Ls1 =9.5 ft
Lo =4in

Two months
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Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;
Flat use factor - Table 5A;
Bearing area factor - ¢l.3.10.4;

Length of beam between points of zero moment;

For species other than Southern Pine;
Volume factor - €q.5.3-1;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - ¢l.3.10.2
Design compression perpendicular to grain;

Applied compression stress perpendicular to grain;

A=Nxbxd=32.81in2
Sx=Nxbxd?/6=57.42in3
Sy=d x (N xb)?2/6=17.09 in?
k=N xbxd3/12 = 301.46 in*
ly=d x (N x b)3/12 = 26.70 in

Cp=1.15
Ct=1.00
Cwu=1.16
Cb =1.00
Lo=9.5ft
x=10

Cv = min((21 ft/ Lo)"* x (12in / d)"* x (5.125 in / b)"%, 1) = 1.00
d/(N xb)=3.36

CL=1.00

Fc_perp' = Fc_perp x Ct x Cp = 650 Ib/in?
fc_perp = RA_max / (N x b x Lb) = 349 Ib/in?
fc_perp/ Fc_perp' =0.538

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - ¢cl.3.3.1
Design bending stress;
Actual bending stress;

Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - cl.3.5.1

Modulus of elasticity for deflection;
Design deflection;

Total deflection;

Fb' = Fbx_pos x Cp x Ct x min(C, Cv) x C¢ = 2760 Ib/in?
fb = Mmax / Sx = 2608 Ib/in?
fo / Fo' = 0.945
PASS - Design bending stress exceeds actual bending stress

Fv' = Fv x Cp x Ct = 305 Ib/in?
fu=3xF /(2 xA) =200 Ib/in?
fv/ Fy' = 0.655
PASS - Design shear stress exceeds actual shear stress

E' = Ex x Cme x Ct = 1800000 Ib/in?
Sadm = 0.0042 x Ls1 = 0.479 in
O s1 = 0.327 in
Sb_s1 / dadm = 0.683
PASS - Total deflection is less than design deflection
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B3
STRUCTURAL GLUED LAMINATED TIMBER (GLULAM) BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method
TEDDS calculation version 1.7.03

Load Envelope - Combination 1

2.940

0.0 { -

@

Kip,_ft Bending Moment Envelope

00] Pas Z-N
6.939
ft

Shear Force Envelope

[l
wno

>—
@

kips 33

3.324
’\.9
0.0 ke
-2.276
ft

>—
@

Applied loading

Beam loads

Dead self weight of beam x 1

Dead partial UDL 272 Ib/ft from 0.00 in to 39.00 in
Snow partial UDL 453 Ib/ft from 0.00 in to 39.00 in
Dead partial UDL 30 Ib/ft from 39.00 in to 78.00 in
Snow partial UDL 50 Ib/ft from 39.00 in to 78.00 in
Dead point load 1103 Ib at 39.00 in

Snow point load 1838 Ib at 39.00 in

Load combinations
Load combination 1 Support A Dead x 1.00
Snow x 1.00
Span 1 Dead x 1.00
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Snow x 1.00

Support B Dead x 1.00

Snow x 1.00

Analysis results

Maximum moment;

Design moment;

Maximum shear;

Design shear;

Total load on member;

Reaction at support A;

Unfactored dead load reaction at support A;
Unfactored snow load reaction at support A;
Reaction at support B;

Unfactored dead load reaction at support B;
Unfactored snow load reaction at support B;

Mmax = 6939 Ib_ft; Mmin = 0 Ib_ft
M = max(abs(Mmax),abs(Mmin)) = 6939 Ib_ft

Fmax = 3324 Ib; Fmin = -2276 Ib
F = max(abs(Fmax),abs(Fmin)) = 3324 Ib

Wiot = 5601 Ib

Ra_max = 3324 Ib; Ra_min = 3324 b
RA_pead = 1261 Ib
Ra_snow = 2064 Ib
RB_max = 2276 Ib; Rs_min = 2276 Ib

RB Dead = 867 Ib
RB_Snow =1409 |b

|

)

|

—»{3.125" [« N
DRI

Glulam section details

Net finished breadth of sections;
Net finished depth of sections;
Number of sections in member;
Overall breadth of member;
Alignment of laminations;
Stress class;

Tension parallel to grain;
Compression parallel to grain;

b=3.125in

d=9in

N=1
bo=Nxb=3.125in
Horizontal

24F-V4 DF/DF

Ft = 1100 Ib/in?

Fc = 1650 Ib/in?

Bending about X-X axis properties (loaded perpendicular to wide faces of laminations):

Positive bending;

Negative bending;

Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Fbx_pos = 2400 Ib/in?

Fbx_neg = 1850 Ib/in?

Fe_perp = 650 Ib/in?

Fv = 265 Ib/in?

E = 1800000 Ib/in?

Emin = 950000 Ib/in?

Guer = E /16 = 112500 Ib/in?

Bending about Y-Y axis properties (loaded parallel to wide faces of laminations):

Bending;
Modulus of elasticity; stability calculations;

Foy = 1450 Ib/in?
Eymin = 850000 |b/in?
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Member details
Service condition; Dry
Length of span; Ls1 = 6.5 ft
Length of bearing; Lo =4in

Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;
Flat use factor - Table 5A;
Bearing area factor - ¢l.3.10.4;

Length of beam between points of zero moment;

For species other than Southern Pine;
Volume factor - €q.5.3-1;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain;

Applied compression stress perpendicular to grain;

Two months

A=Nxbxd=2813in?
Sx=Nxbxd?/6=4219in3
Sy=d x (N x b)?/6 =14.65 in®
Ix=Nxbxd®/ 12 =189.84 in*
ly=d x (N xb)®/12 = 22.89 in*

Cp=1.15
Ct=1.00
Cnu=1.16
Cb =1.00
Lo=6.5ft
x=10

Cv = min((21 ft/ Lo)"* x (12in / d)"* x (5.125 in / b)"%, 1) = 1.00
d/(N xb)=2.88

CL=1.00

Fc_perp' = Fc_perp x Ctx Cp = 650 Ib/in?
fc_perp = RA_max / (N x b x Lb) = 266 Ib/in®
fc_perp/ Fc_perp' =0.409

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - ¢cl.3.3.1
Design bending stress;
Actual bending stress;

Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - cl.3.5.1

Modulus of elasticity for deflection;
Design deflection;

Total deflection;

Fb' = Fox_pos x Cp x Ct x min(Ct, Cv) x C¢ = 2760 Ib/in?
fo = Mmax / Sx = 1974 Ib/in?
fo / Fo' = 0.715
PASS - Design bending stress exceeds actual bending stress

Fv' = Fv x Cp x Ct = 305 Ib/in?
fu=3xF /(2 xA) =177 Ib/in?
fv/ Fy'=0.582
PASS - Design shear stress exceeds actual shear stress

E' = Ex x Cme x Ct = 1800000 Ib/in?
Sadm = 0.0042 x Ls1 = 0.328 in

db_s1 =0.133in

Sb_s1 / dadm = 0.407
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PASS - Total deflection is less than design deflection

B4

STRUCTURAL GLUED LAMINATED TIMBER (GLULAM) BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method
TEDDS calculation version 1.7.03

Load Envelope - Combination 1
0.732

0.0
ft | 8.5 |
A 1 B
Kip,_ft Bending Moment Envelope
00]
6.609 56
ft | 8.5 |
A 1 B
. Shear Force Envelope
kips

3.110
005|A
-3.110
ft

>—
w—

Applied loading

Beam loads
Dead self weight of beam x 1
Dead full UDL 272 Ib/ft
Snow full UDL 453 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Snow x 1.00
Span 1 Dead x 1.00
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Snow x 1.00

Support B Dead x 1.00

Snow x 1.00

Analysis results

Maximum moment;

Design moment;

Maximum shear;

Design shear;

Total load on member;

Reaction at support A;

Unfactored dead load reaction at support A;
Unfactored snow load reaction at support A;
Reaction at support B;

Unfactored dead load reaction at support B;
Unfactored snow load reaction at support B;

Mmax = 6609 Ib_ft; Mmin = 0 Ib_ft
M = max(abs(Mmax),abs(Mmin)) = 6609 Ib_ft

Fmax = 3110 Ib; Fmin =-3110 Ib
F = max(abs(Fmax),abs(Fmin)) = 3110 Ib

Wit = 6221 Ib

RA_max = 3110 Ib; RaA_min = 3110 b
RA_Dead = 1185 Ib
Ra_snow = 1926 Ib
Rs_max = 3110 Ib; Rs_min = 3110 Ib

RB_pead = 1185 Ib
RB_Snow =1926 Ib

|

)

|

—»{3.125" [« N
DRI

Glulam section details

Net finished breadth of sections;
Net finished depth of sections;
Number of sections in member;
Overall breadth of member;
Alignment of laminations;
Stress class;

Tension parallel to grain;
Compression parallel to grain;

b=3.125in

d=9in

N=1
bo=Nxb=3.125in
Horizontal

24F-V4 DF/DF

Ft = 1100 Ib/in?

Fc = 1650 Ib/in?

Bending about X-X axis properties (loaded perpendicular to wide faces of laminations):

Positive bending;

Negative bending;

Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Fbx_pos = 2400 Ib/in?

Fbx_neg = 1850 Ib/in?

Fe_perp = 650 Ib/in?

Fv = 265 Ib/in?

E = 1800000 Ib/in?

Emin = 950000 Ib/in?

Guer = E /16 = 112500 Ib/in?

Bending about Y-Y axis properties (loaded parallel to wide faces of laminations):

Bending;
Modulus of elasticity; stability calculations;

Foy = 1450 Ib/in?
Eymin = 850000 |b/in?
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Member details
Service condition; Dry
Length of span; Ls1 = 8.5t
Length of bearing; Lo =4in

Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;
Flat use factor - Table 5A;
Bearing area factor - ¢l.3.10.4;

Length of beam between points of zero moment;

For species other than Southern Pine;
Volume factor - €q.5.3-1;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain;

Applied compression stress perpendicular to grain;

Two months

A=Nxbxd=2813in?
Sx=Nxbxd?/6=4219in3
Sy=d x (N x b)?/6 =14.65 in®
Ix=Nxbxd®/12=189.84 in*
ly=d x (N xb)®/12 = 22.89 in*

Cp=1.15
Ct=1.00
Cnu=1.16
Cb =1.00
Lo=8.5ft
x=10

Cv = min((21 ft/ Lo)"* x (12in / d)"* x (5.125 in / b)"%, 1) = 1.00
d/(N xb)=2.88

CL=1.00

Fc_perp' = Fc_perp x Ctx Cp = 650 Ib/in?
fc_perp = RA_max / (N x b x Lb) = 249 Ib/in?
fc_perp/ Fc_perp' =0.383

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - ¢cl.3.3.1
Design bending stress;
Actual bending stress;

Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - cl.3.5.1

Modulus of elasticity for deflection;
Design deflection;

Total deflection;

Fb' = Fox_pos x Cp x Ct x min(Ct, Cv) x C¢ = 2760 Ib/in?
fo = Mmax / Sx = 1880 Ib/in?
fo / Fo' = 0.681
PASS - Design bending stress exceeds actual bending stress

Fv' = Fv x Cp x Ct = 305 Ib/in?
fu=3xF /(2 xA) =166 Ib/in?
fv/ Fy' = 0.544
PASS - Design shear stress exceeds actual shear stress

E' = Ex x Cme x Ct = 1800000 Ib/in?
Sadm = 0.0042 x Ls1 = 0.428 in

3b_s1 = 0.252 in

Sb_s1 / Sadm = 0.587
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PASS - Total deflection is less than design deflection

B5

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method
TEDDS calculation version 1.7.03

Load Envelope - Combination 1
0.731

0.0

ft | 6 J
A 1 B
Kip,_ft Bending Moment Envelope
00]
3.290 33
ft 6

>—
w—

. Shear Force Envelope
kips

2.194
005| X
2,194
ft

>—
w—

Applied loading

Beam loads
Dead self weight of beam x 1
Dead full UDL 272 Ib/ft
Snow full UDL 453 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Snow x 1.00
Span 1 Dead x 1.00
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Snow x 1.00
Support B Dead x 1.00
Snow x 1.00
Analysis results
Maximum moment; Mmax = 3290 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 3290 Ib_ft
Maximum shear; Fmax = 2194 Ib; Fmin = -2194 |b
Design shear; F = max(abs(Fmax),abs(Fmin)) = 2194 Ib
Total load on member; Wiot = 4387 Ib
Reaction at support A; RA_max = 2194 Ib; Ra_min = 2194 Ib
Unfactored dead load reaction at support A; RA_pead = 834 Ib
Unfactored snow load reaction at support A; Ra_snow = 1359 Ib
Reaction at support B; RB_max = 2194 Ib; Re_min = 2194 Ib

Unfactored dead load reaction at support B;
Unfactored snow load reaction at support B;

Rg pead = 834 Ib
RB_Snow =1359 Ib

le——7.25"—»|

a5
e

Sawn lumber section details
Nominal breadth of sections;

Dressed breadth of sections;

Nominal depth of sections;

Dressed depth of sections;

Number of sections in member;
Overall breadth of member;

Species, grade and size classification;
Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

brom = 4 in

b=3.5in

dnom = 8 in

d=7.25in

N=1

bb=Nxb=3.5in

Douglas Fir-Larch, No.2 grade, 2" & wider
Fo = 900 Ib/in?

Fi = 575 Ib/in?

Fc = 1350 Ib/in?

Fe_perp = 625 Ib/in?

Fv =180 Ib/in?

E =1600000 Ib/in?

Emin = 580000 Ib/in?

Guet = E /16 = 100000 Ib/in?

Dry
Ls1 =6 ft
Lb=4in

Two months
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Section properties
Cross sectional area of member; A=Nxbxd=25.37in?
Section modulus; Sx=Nxb xd?/6=30.66in3
Sy=d x (N xb)?/6 =14.80 in®
Second moment of area; Ik=Nxbxd®/12=111.15in*

ly=d x (N x b3/ 12 = 25.90 in

Adjustment factors

Load duration factor - Table 2.3.2; Cp=1.15
Temperature factor - Table 2.3.3; Ct=1.00
Size factor for bending - Table 4A; Crb=1.30
Size factor for tension - Table 4A; Crt =1.20
Size factor for compression - Table 4A; Crc=1.05
Flat use factor - Table 4A; Cwn=1.05
Incising factor for modulus of elasticity - Table 4.3.8
Cie =1.00
Incising factor for bending, shear, tension & compression - Table 4.3.8
Ci=1.00
Incising factor for perpendicular compression - Table 4.3.8
Cic_perp = 1.00
Repetitive member factor - ¢l.4.3.9; Cr=1.00
Bearing area factor - ¢l.3.10.4; Cb=1.00
Depth-to-breadth ratio; dnom / (N x bnom) = 2.00
- Beam is fully restrained
Beam stability factor - ¢l.3.3.3; CL=1.00
Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain; Fe_perp' = Fe_perp x Ct x Ci x Cp = 625 Ib/in?

Applied compression stress perpendicular to grain; fc_perp = Ra max / (N x b x Lp) = 157 Ib/in?
fc_perp/ Fc_perp' =0.251
PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1

Design bending stress; Fo' = Fb x Cp x Ct x CL x Crb x Ci x Cr = 1346 Ib/in?
Actual bending stress; fo = M / Sx = 1288 Ib/in?
fo / Fu' = 0.957

PASS - Design bending stress exceeds actual bending stress

Strength in shear parallel to grain - cl.3.4.1

Design shear stress; Fv' = Fy x Cp x Ct x Ci = 207 Ib/in?
Actual shear stress - €q.3.4-2; fu=3xF/(2xA)=130 Ib/in?
fv/ Fv' = 0.626

PASS - Design shear stress exceeds actual shear stress
Deflection - ¢l.3.5.1

Modulus of elasticity for deflection; E' = E x Cme x Ct x Cie = 1600000 Ib/in?
Design deflection; Sadm = 0.0042 x Ls1 = 0.302 in
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Total deflection; db_s1=0.120 in

B6

8b_s1 / 8adm = 0.396

PASS - Total deflection is less than design deflection

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)
In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

0.738

Load Envelope - Combination 1

TEDDS calculation version 1.7.03

0.0

ft |

kip_ft

Bending Moment Envelope

w—

00]
6.662
ft

© o)
[N

>—

kips 31

Shear Force Envelope

w—

3.135
OOJ X
-3.135
ft

>—

Applied loading

Beam loads

Load combinations
Load combination 1

Dead self weight of beam x 1
Dead full UDL 272 Ib/ft
Snow full UDL 453 Ib/ft

Support A

Dead x 1.00

wl—
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Snow x 1.00
Span 1 Dead x 1.00
Snow x 1.00
Support B Dead x 1.00

Snow x 1.00
Analysis results
Maximum moment; Mmax = 6662 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 6662 Ib_ft
Maximum shear; Fmax = 3135 Ib; Fmin =-3135 |b
Design shear; F = max(abs(Fmax),abs(Fmin)) = 3135 Ib
Total load on member; Wiot = 6270 Ib
Reaction at support A; Ra_max = 3135 Ib; Ra min =31351b
Unfactored dead load reaction at support A; RA_bead = 1209 Ib
Unfactored snow load reaction at support A, RA_snow = 1926 Ib
Reaction at support B; RB_max = 3135 Ib; Re_min = 3135 Ib

Unfactored dead load reaction at support B;
Unfactored snow load reaction at support B;

fe—95"—

55

Sawn lumber section details
Nominal breadth of sections;

Dressed breadth of sections;

Nominal depth of sections;

Dressed depth of sections;

Number of sections in member;
Overall breadth of member;

Species, grade and size classification;
Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Member details
Service condition;
Length of span;

RB_pead = 1209 Ib
RB_Snow =1926 Ib

DRI
brom = 6 in
b=5.5in
dnom =10 in
d=9.5in
N=1

bb=Nxb=5.5in

Douglas Fir-Larch, No.2 grade, Beams and stringers
Fo = 875 Ib/in?

Ft = 425 Ib/in?

Fc = 600 Ib/in?

Fe_perp = 625 Ib/in?

Fv =170 Ib/in?

E =1300000 Ib/in?

Emin = 470000 Ib/in?

Gaef = E / 16 = 81250 Ib/in?

Dry
Ls1 = 8.5 ft
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Length of bearing; Lo =4in

Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;

Size factor for bending - Table 4D;
Size factor for tension - Table 4D;

Size factor for compression - Table 4D;
Flat use factor - Table 4D;

Incising factor for modulus of elasticity - Table 4.3.8

Two months

A=Nxbxd=52.25in2
Sx=Nxbxd?/6=8273in
Sy=d x (N x b)2/ 6 = 47.90 in®
k=N xbxd/12 = 392.96 in*
ly=d x (N xb)3/12 = 131.71 in*

Incising factor for bending, shear, tension & compression - Table 4.3.8

Incising factor for perpendicular compression - Table 4.3.8

Repetitive member factor - ¢l.4.3.9;
Bearing area factor - ¢l.3.10.4;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain;
Applied compression stress perpendicular to grain;

Cp=1.15
Ct=1.00
Crb =1.00
Crt=1.00
Crc=1.00
Cw =1.00
Cie =1.00
Ci=1.00
Cic_perp =1.00
Cr=1.00
Cb=1.00

dnom / (N X bnom) =1.67

CL.=1.00

Fc_perp' = Fc_perp x Ct x Cj x Cp = 625 Ib/in?
fc_perp = RA_max / (N x b x Lb) =143 Ib/in?
fc_perp/ Fc_perp' =0.228

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1
Design bending stress;
Actual bending stress;

Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Fo' = Fb x Cp x Ct x CL x Crb x Ci x Cr = 1006 Ib/in?
fo = M/ Sx = 966 Ib/in?
fo / Fo' = 0.960
PASS - Design bending stress exceeds actual bending stress

Fv' = Fv x Cp x Ct x Ci = 196 Ib/in?
fu=3xF/(2xA)=90 Ib/in?
fv/ F' = 0.460
PASS - Design shear stress exceeds actual shear stress
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Deflection - cl.3.5.1
Modulus of elasticity for deflection; E' = E x Cme x Ct x Cie = 1300000 Ib/in?
Design deflection; Sadm = 0.0042 x Ls1 = 0.428 in
Total deflection; 8 s1=0.170 in

6b_s1 / 8adm = 0.396
PASS - Total deflection is less than design deflection
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STRUCTURAL COMPOSITE LUMBER BEAM ANALYSIS & DESIGN (NDS)
In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

TEDDS calculation version 1.7.03

Load Envelope - Combination 1

0.373

0.0
ft | 16 |
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Kip_ft Bending Moment Envelope
0.0
11922] 179
ft | 16 J
A 1 B
i Shear Force Envelope
20814 29
00},A
-2.981 30
ft | 16 |
A 1 B
Applied loading
Beam loads
Dead self weight of beam x 1
Dead full UDL 83 Ib/ft
Live full UDL 277 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Span 1 Dead x 1.00
Live x 1.00
Support B Dead x 1.00
Live x 1.00
Analysis results
Maximum moment; Mmax = 11922 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 11922 |b_ft
Maximum shear; Fmax = 2981 Ib; Fmin = -2981 |b
Design shear; F = max(abs(Fmax),abs(Fmin)) = 2981 Ib
Total load on member; Wiot = 5961 Ib
Reaction at support A; RA_max = 2981 Ib; Ra_min = 2981 Ib
Unfactored dead load reaction at support A; RA_pead = 768 Ib
Unfactored live load reaction at support A; Ra_tive = 2213 Ib
Reaction at support B; RB_max = 2981 Ib; Rs_min = 2981 Ib

Unfactored dead load reaction at support B;

Unfactored live load reaction at support B;

RB pead = 768 Ib
Re _Live = 2213 |Ib
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Composite section details
Breadth of composite section; b=3.5in
Depth of composite section; d=11.875in
Number of composite sections in member; N=1

Overall breadth of composite member;
Composite type and grade;

Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Average density;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;
Size factor for bending;

Repetitive member factor - ¢1.8.3.7;
Length factor;

Bearing area factor - ¢l.3.10.4;
Depth-to-breadth ratio;

- Beam is fully restrained

bb=Nxb=3.5in
Parallam PSL, 2.0E-2900Fb grade
Fob = 2900 Ib/in?

Fi = 2025 Ib/in?

Fc = 2900 Ib/in®

Fe_perp = 625 Ib/in?

Fv =290 Ib/in?

E =2000000 Ib/in?

Emin = 1017000 Ib/in?

Gaef = E / 16 = 125000 Ib/in?
p = 45 |b/ft3

Dry
Ls1 =16 ft
Lo =4in

Two months

A=Nxb xd=41.56 in
Sx=Nxb x d?/6 = 82.26 in®
Sy=dx (N xb)?/6 =24.24 in?
lx=Nxb x d®/ 12 = 488.41 in*
ly=dx (N xb)3/12 = 42.43 in*

Co=1.15
Ct=1.00

Crb = (12 in / max(d, 3.5in))>""" = 1.00

Cr=1.00

Clen = 1.00

C»r =1.00
d/(Nxb)=3.39
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Beam stability factor - ¢l.3.3.3; CL=1.00

BS

Bearing perpendicular to grain - ¢l.3.10.2
Design compression perpendicular to grain; Fec perp' = Fc_pep x Ct x Cp = 625 Ib/in?
Applied compression stress perpendicular to grain; fe_perp = Ra_max / (N x b x Lb) = 213 Ib/in?
fe_perp / Fe_perp' = 0.341
PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - ¢cl.3.3.1

Design bending stress; Fb' = Fb x Cp x Ct x CL x Crb x Cr = 3339 Ib/in?
Actual bending stress; fo = M/ Sx = 1739 Ib/in2
fo / Fo' = 0.521

PASS - Design bending stress exceeds actual bending stress

Strength in shear parallel to grain - cl.3.4.1

Design shear stress; Fv' = Fyv x Cp x Ct = 334 Ib/in?
Actual shear stress - eq.3.4-2; fu=3xF/(2xA)=108 Ib/in?
fv/Fv'=0.323

PASS - Design shear stress exceeds actual shear stress

Deflection - cl.3.5.1

Modulus of elasticity for deflection; E'=E x Cm x Ct = 2000000 Ib/in?
Design deflection; Sadm = 0.0042 x Ls1 = 0.806 in
Total deflection; db_s1 = 0.562 in

8b_s1 / 8adm = 0.697
PASS - Total deflection is less than design deflection

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method
TEDDS calculation version 1.7.03

Load Envelope - Combination 1

0.607

0.0

ft | 9.5 |
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Bending Moment Envelope

kip_ft
0.0
6851] 59
ft | 9.5 |
A 1 B
. Shear Force Envelope
00},A
-2.885 By
ft | 9.5 |
A 1 B
Applied loading
Beam loads
Dead self weight of beam x 1
Dead full UDL 81 Ib/ft
Live full UDL 270 Ib/ft
Dead full UDL 140 Ib/ft
Snow full UDL 100 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Snow x 1.00
Span 1 Dead x 1.00
Live x 1.00
Snow x 1.00
Support B Dead x 1.00
Live x 1.00
Snow x 1.00
Analysis results
Maximum moment; Mmax = 6851 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 6851 Ib_ft
Maximum shear; Fmax = 2885 Ib; Fmin = -2885 Ib
Design shearr; F = max(abs(Fmax),abs(Fmin)) = 2885 Ib
Total load on member; Wiot = 5770 Ib
Reaction at support A; RA_max = 2885 Ib; Ra_min = 2885 Ib
Unfactored dead load reaction at support A; RA_pead = 1127 Ib

Unfactored live load reaction at support A; Ra_Live = 1283 Ib
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Unfactored snow load reaction at support A; Ra_snow = 475 Ib
Reaction at support B; Rs_max = 2885 Ib; Re_min = 2885 Ib

Unfactored dead load reaction at support B;
Unfactored live load reaction at support B;
Unfactored snow load reaction at support B;

T
L

55

Sawn lumber section details
Nominal breadth of sections;

Dressed breadth of sections;

Nominal depth of sections;

Dressed depth of sections;

Number of sections in member;
Overall breadth of member;

Species, grade and size classification;
Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;
Size factor for bending - Table 4D;

RB_pead = 1127 Ib
R Live = 1283 Ib
RB_Snow =4751b

DRI
brom = 6 in
b=5.5in
dnom =10 in
d=9.5in
N=1

bb=Nxb=5.5in

Douglas Fir-Larch, No.2 grade, Beams and stringers
Fo = 875 Ib/in?

Fi = 425 Ib/in?

Fc = 600 Ib/in?

Fe_perp = 625 Ib/in?

Fv =170 Ib/in?

E =1300000 Ib/in?

Emin = 470000 Ib/in?

Gaef = E / 16 = 81250 Ib/in?

Dry
Ls1 = 9.5 ft
Lb=4in

Two months

A=Nxbxd=52.25in2
Sx=Nxbxd?/6=8273in
Sy=d x (N x b)2/ 6 = 47.90 in®
k=N xbxd/12 = 392.96 in*
ly=d x (N xb)3/12 = 131.71 in*

Cp=1.15
Ci=1.00
Crb =1.00
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Size factor for tension - Table 4D; Crt=1.00
Size factor for compression - Table 4D; Crc=1.00
Flat use factor - Table 4D; Cwn=1.00
Incising factor for modulus of elasticity - Table 4.3.8
Cie =1.00
Incising factor for bending, shear, tension & compression - Table 4.3.8
Ci=1.00
Incising factor for perpendicular compression - Table 4.3.8
Cic_perp = 1.00
Repetitive member factor - ¢l.4.3.9; Cr=1.00
Bearing area factor - ¢l.3.10.4; Cb=1.00

B9

Depth-to-breadth ratio;
- Beam is fully restrained
Beam stability factor - ¢l.3.3.3;

Strength in bending - cl.3.3.1
Design bending stress;
Actual bending stress;

Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - cl.3.5.1
Modulus of elasticity for deflection;
Design deflection;
Total deflection;

Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain;
Applied compression stress perpendicular to grain;

dnom / (N X bnom) =1.67

CL=1.00

Fc_perp' = Fc_perp x Ct x Cj x Cp = 625 Ib/in?
fc_perp = RA_max / (N x b x Lb) =131 Ib/in?
fc_perp/ Fc_perp' =0.210

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in shear parallel to grain - cl.3.4.1

Fo' = Fb x Cp x Ct x CL x Crb x Ci x Cr = 1006 Ib/in?
fb = M/ Sx = 994 Ib/in?
fo / Fo' = 0.988
PASS - Design bending stress exceeds actual bending stress

Fv' = Fv x Cp x Ct x Ci = 196 Ib/in?
fu=3xF/(2xA)=283Ib/in?
fv/ FV'=0.424
PASS - Design shear stress exceeds actual shear stress

E'=E x Cme x Ct x Cie = 1300000 Ib/in?
Sadm = 0.0042 x Ls1 = 0.479 in
8 s1=0.218 in
Sb_s1 / Sadm = 0.455
PASS - Total deflection is less than design deflection

STRUCTURAL GLUED LAMINATED TIMBER (GLULAM) BEAM ANALYSIS & DESIGN (NDS)
In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

TEDDS calculation version 1.7.03
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Load Envelope - Combination 1
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Applied loading

Beam loads
Dead self weight of beam x 1
Dead full UDL 16 Ib/ft
Live full UDL 53 Ib/ft
Dead point load 868 Ib at 162.00 in
Snow point load 1409 Ib at 162.00 in
Dead point load 1261 Ib at 90.00 in
Snow point load 2064 Ib at 90.00 in
Dead partial UDL 352 Ib/ft from 0.00 in to 90.00 in
Snow partial UDL 454 Ib/ft from 0.00 in to 90.00 in
Dead partial UDL 352 Ib/ft from 162.00 in to 198.00 in
Snow partial UDL 454 Ib/ft from 162.00 in to 198.00 in

Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Snow x 1.00
Span 1 Dead x 1.00




Unfactored dead load reaction at support B;
Unfactored live load reaction at support B;
Unfactored snow load reaction at support B;

le——13.5"—»|

—»{5.125" |«

Glulam section details

Net finished breadth of sections;
Net finished depth of sections;
Number of sections in member;
Overall breadth of member;
Alignment of laminations;
Stress class;

Tension parallel to grain;
Compression parallel to grain;

RB pead = 3156 Ib
Rs Live =439 Ib
RB_Snow =4104 b

4]
b=5.125in
d=13.5in
N=1
bo=Nxb=5.125in
Horizontal
24F-V4 DF/DF
Ft = 1100 Ib/in?

Fc = 1650 Ib/in?

Bending about X-X axis properties (loaded perpendicular to wide faces of laminations):

Positive bending;

Negative bending;

Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Fbx_pos = 2400 Ib/in?

Fbx_neg = 1850 Ib/in?

Fe_perp = 650 Ib/in?

Fv = 265 Ib/in?

E = 1800000 Ib/in?

Emin = 950000 Ib/in?

Guer = E / 16 = 112500 Ib/in?
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Live x 1.00
Snow x 1.00
Support B Dead x 1.00
Live x 1.00
Snow x 1.00
Analysis results
Maximum moment; Mmax = 33795 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 33795 Ib_ft
Maximum shear; Fmax = 7871 Ib; Fmin = -7698 Ib
Design shear; F = max(abs(Fmax),abs(Fmin)) = 7871 Ib
Total load on member; Wiot = 15569 Ib
Reaction at support A; Ra_max = 7871 Ib; Ra min = 7871 Ib
Unfactored dead load reaction at support A; RA_pead = 3295 Ib
Unfactored live load reaction at support A; Ra_tive =439 Ib
Unfactored snow load reaction at support A, Ra_snow = 4138 Ib
Reaction at support B; RB_max = 7698 Ib; Rs_min = 7698 Ib
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Bending about Y-Y axis properties (loaded parallel to wide faces of laminations):

Bending;
Modulus of elasticity; stability calculations;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;

Flat use factor - Table 5A;

Bearing area factor - ¢l.3.10.4;

Length of beam between points of zero moment;
For species other than Southern Pine;
Volume factor - €q.5.3-1;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - ¢l.3.10.2
Design compression perpendicular to grain;

Applied compression stress perpendicular to grain;

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1
Design bending stress;
Actual bending stress;

Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - cl.3.5.1
Modulus of elasticity for deflection;

Foy = 1450 Ib/in?
Eymin = 850000 Ib/in?

Dry
Lst1 = 16.5 ft
Lo =4in

Two months

A=Nxbxd=69.19 in
Sx=Nx b x d?/6 = 155.67 in®
Sy=d x (N x b)2/6 = 59.10 in3
lx=Nx b x d®/ 12 = 1050.79 in*
ly=d x (N x b)3/ 12 = 151.44 in*

Cp=1.15
Ct=1.00
Cn=1.10
Cb=1.00
Lo=16.5ft
x=10

Cv = min((21 ft/ Lo)"* x (12in / d)"* x (5.125 in / b)"%, 1) = 1.00
d /(N xb) = 2.63

CL.=1.00

Fc_perp' = Fc_perp x Ct x Cp = 650 Ib/in?
fc_perp = RA_max / (N x b x Lb) = 384 Ib/in?
fc_perp/ Fc_perp' =0.591

Fo' = Fbx_pos x Cp x Ct x min(CL, CV) x Cc = 2760 Ib/in2
fo = Mmax / Sx = 2605 Ib/in?
fo / Fo' = 0.944

PASS - Design bending stress exceeds actual bending stress

Fv'=Fvx Cp x Ct =305 Ib/in?
fo=3xF/(2xA)=171 Ib/in?
fv/ Fv' = 0.560

PASS - Design shear stress exceeds actual shear stress

E' = Ex x Cme x Ct = 1800000 Ib/in?
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Design deflection; Sadm = 0.0042 x Ls1 = 0.832 in
Total deflection; db_s1 = 0.822 in

8b_s1 / 8adm = 0.989
PASS - Total deflection is less than design deflection

10

STRUCTURAL COMPOSITE LUMBER BEAM ANALYSIS & DESIGN (NDS)
In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

TEDDS calculation version 1.7.03

Load Envelope - Combination 1
0.317

0.0 e h. 4
ft | 14 J
A 1 B
Kip_ft Bending Moment Envelope
0.0
10 461] 85
. 10.5
ft | 14 |
A 1 B
. Shear Force Envelope
kips 30
2.989 ’-\I\
-2.989 30
ft | 14 |
A 1 B

Applied loading
Beam loads

Dead self weight of beam x 1
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Load combinations
Load combination 1

Analysis results

Maximum moment;

Design moment;

Maximum shear;

Design shear;

Total load on member;

Reaction at support A;

Unfactored dead load reaction at support A;
Unfactored live load reaction at support A;
Unfactored snow load reaction at support A,
Reaction at support B;

Unfactored dead load reaction at support B;
Unfactored live load reaction at support B;
Unfactored snow load reaction at support B;

kiﬂ 875" —»|

35 fe-

Composite section details

Breadth of composite section;

Depth of composite section;

Number of composite sections in member;

Dead full UDL 24 Ib/ft

Live full UDL 80 Ib/ft

Dead full UDL 75 Ib/ft

Snow full UDL 125 Ib/ft

Dead point load 210 Ib at 42.00 in
Snow point load 560 Ib at 42.00 in
Dead point load 210 Ib at 126.00 in
Snow point load 560 Ib at 126.00 in

Support A Dead x 1.00
Live x 1.00
Snow x 1.00

Span 1 Dead x 1.00
Live x 1.00
Snow x 1.00

Support B Dead x 1.00
Live x 1.00
Snow x 1.00

Mmax = 10461 Ib_ft; Mmin = 0 Ib_ft

M = max(abs(Mmax),abs(Mmin)) = 10461 Ib_ft

Fmax = 2989 Ib; Fmin = -2989 Ib

F = max(abs(Fmax),abs(Fmin)) = 2989 Ib

Wit = 5978 Ib

Ra_max = 2989 Ib; Ra_min = 2989 Ib

RA_Dead = 994 Ib

Ra Live = 560 Ib

Ra_snow = 1435 Ib

Re_max = 2989 Ib; Rs_min = 2989 Ib

RB_pead = 994 Ib

Rs_Live = 560 Ib

RB_Snow =14351b

PR

b=3.5in
d=11.875in
N=1
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Overall breadth of composite member;
Composite type and grade;

Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Average density;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;
Size factor for bending;

Repetitive member factor - ¢l.8.3.7;
Length factor;

Bearing area factor - ¢l.3.10.4;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - ¢l.3.10.2
Design compression perpendicular to grain;

Applied compression stress perpendicular to grain;

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1
Design bending stress;
Actual bending stress;

bb=Nxb=3.5in
Parallam PSL, 2.0E-2900Fb grade
Fob = 2900 Ib/in?

Ft = 2025 Ib/in?

Fc = 2900 Ib/in?

Fe_perp = 625 Ib/in?

Fv =290 Ib/in?

E = 2000000 Ib/in?

Emin = 1017000 Ib/in?

Gaef = E / 16 = 125000 Ib/in?
p = 45 |b/ft

Dry
Ls1 = 14 ft
Lb=4in

Two months

A=Nxb xd=41.56 in
Sx=Nxb x d?/6=82.26 in®
Sy=d x (N xb)?/6=24.24 in?
lx=Nxb x d®/ 12 = 488.41 in*
ly=dx (N xb)3/12 = 42.43 in*

Cpb=1.15

Ct=1.00

Crb = (12in/ max(d, 3.5 in))*'"" = 1.00
Cr=1.00

CLen =1.00

C»r =1.00

d/(N xb)=3.39

CL=1.00

Fc_perp' = Fc_perp x Ctx Cp = 625 Ib/in?

fc_perp = RA_max / (N x b x Lb) =213 Ib/in?

fc_perp/ Fc_perp' =0.342

Fo' = Fb x Cp x Ct x CL x Crb x Cr = 3339 Ib/in?

fo = M/ Sx = 1526 Ib/in2
fo / Fv' = 0.457

PASS - Design bending stress exceeds actual bending stress
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Strength in shear parallel to grain - cl.3.4.1
Design shear stress;
Actual shear stress - eq.3.4-2;

Deflection - cl.3.5.1

Modulus of elasticity for deflection;
Design deflection;

Total deflection;

11

Fv' = Fv x Cp x Ct = 334 Ib/in?
fu=3xF/(2xA)=108 Ib/in?
fv/ F' =0.323
PASS - Design shear stress exceeds actual shear stress

E'=E x Cu x Ct = 2000000 Ib/in?
Sadm = 0.0042 x Ls1 = 0.706 in
db_s1 =0.388 in
Sb_s1/ dadm = 0.549
PASS - Total deflection is less than design deflection

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)
In accordance with the ANSI/AF&PA NDS-2015 using the ASD method

0.471

TEDDS calculation version 1.7.03

Load Envelope - Combination 1
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Unfactored dead load reaction at support B;
Unfactored live load reaction at support B;

925"

<35

Sawn lumber section details
Nominal breadth of sections;
Dressed breadth of sections;
Nominal depth of sections;
Dressed depth of sections;
Number of sections in member;
Overall breadth of member;
Species, grade and size classification;
Bending parallel to grain;
Tension parallel to grain;
Compression parallel to grain;

Rg pead = 469 Ib
RB_Live = 1455 Ib

DRI

bnom =4 in
b=3.5in

dnom =10 in
d=9.25in

N=1
bb=Nxb=3.5in

Douglas Fir-Larch, No.2 grade, 2" & wider

Fb = 900 Ib/in?
Ft = 575 Ib/in?
Fc = 1350 Ib/in?
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Applied loading
Beam loads
Dead self weight of beam x 1
Dead full UDL 107 Ib/ft
Live full UDL 357 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Span 1 Dead x 1.00
Live x 1.00
Support B Dead x 1.00
Live x 1.00
Analysis results
Maximum moment; Mmax = 3924 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 3924 Ib_ft
Maximum shear; Fmax = 1924 |b; Fmin = -1924 |b
Design shear; F = max(abs(Fmax),abs(Fmin)) = 1924 Ib
Total load on member; Wiot = 3847 Ib
Reaction at support A; RA_max = 1924 Ib; Ra_min = 1924 Ib
Unfactored dead load reaction at support A; RA_pead = 469 Ib
Unfactored live load reaction at support A; Ra_Live = 1455 Ib
Reaction at support B; RB_max = 1924 Ib; Rg_min = 1924 Ib
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Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;

Size factor for bending - Table 4A;
Size factor for tension - Table 4A;

Size factor for compression - Table 4A;
Flat use factor - Table 4A;

Incising factor for modulus of elasticity - Table 4.3.8

Fe_perp = 625 Ib/in?

Fv =180 Ib/in?

E = 1600000 Ib/in?

Emin = 580000 Ib/in?

Guef = E / 16 = 100000 Ib/in?

Dry
Ls1 = 8.16 ft
Lb=4in

Two months

A=Nxbxd=32.38 in
Sx=Nxbxd?/6=49.91in°
Sy=dx (N xb)?/6=18.89 in®
lx=Nx b x d®/ 12 = 230.84 in*
ly=dx (N xb)3/12 = 33.05 in*

Incising factor for bending, shear, tension & compression - Table 4.3.8

Incising factor for perpendicular compression - Table 4.3.8

Repetitive member factor - ¢l.4.3.9;
Bearing area factor - ¢l.3.10.4;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain;
Applied compression stress perpendicular to grain;

PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1
Design bending stress;
Actual bending stress;

Cp=1.15
Ct=1.00
Cr=1.20
Crt=1.10
Crc=1.00
Cw=1.10
Cie =1.00
Ci=1.00
Cic_perp =1.00
Cr=1.00
Cb=1.00

dnom / (N X bnom) =2.50

CL=1.00

Fc_perp' = Fc_perp x Ct x Cj x Cp = 625 Ib/in?
fc_perp = RA_max / (N x b x Lb) =137 Ib/in?
fc_perp/ Fc_perp' =0.220

Fb' = Fb x Cp x Ct x CL x Crp x Ci x Cr = 1242 |b/in?

fo = M/ Sx = 943 Ib/in?
fo / Fo' = 0.760
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PASS - Design bending stress exceeds actual bending stress

Strength in shear parallel to grain - cl.3.4.1

Design shear stress; F' = Fv x Cp x Ct x Ci = 207 Ib/in2
Actual shear stress - eq.3.4-2; fu=3xF/(2xA)=89 Ib/in?
fv/F/'=0.431

PASS - Design shear stress exceeds actual shear stress
Deflection - cl.3.5.1

Modulus of elasticity for deflection; E' = E x Cme x Ct x Cie = 1600000 Ib/in?
Design deflection; Sadm = 0.0042 x Ls1 = 0.411 in
Total deflection; db_s1 =0.127 in

8b_s1 / 8adm = 0.310
PASS - Total deflection is less than design deflection

12

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method
TEDDS calculation version 1.7.03

Load Envelope - Combination 1
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. Shear Force Envelope
kips 23
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OOJ X
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| 95 >
A 1 B
Applied loading
Beam loads
Dead self weight of beam x 1
Dead full UDL 107 Ib/ft
Live full UDL 357 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Span 1 Dead x 1.00
Live x 1.00
Support B Dead x 1.00
Live x 1.00
Analysis results
Maximum moment; Mmax = 5373 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 56373 Ib_ft
Maximum shear; Fmax = 2262 Ib; Fmin = -2262 Ib
Design shearr; F = max(abs(Fmax),abs(Fmin)) = 2262 Ib
Total load on member; Wiot = 4525 Ib
Reaction at support A; Ra_max = 2262 |b; Ra_min = 2262 Ib
Unfactored dead load reaction at support A; RA_pead = 568 Ib
Unfactored live load reaction at support A; Ra_Live = 1694 Ib
Reaction at support B; RB_max = 2262 |b; Rg_min = 2262 Ib
Unfactored dead load reaction at support B; RB_pead = 568 Ib
Unfactored live load reaction at support B; Re_Live = 1694 Ib

fe—95"—

55 BN
DEVIEN

Sawn lumber section details
Nominal breadth of sections; bnom =6 in
Dressed breadth of sections; b=5.5in
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Nominal depth of sections; dnom =10 in

Dressed depth of sections; d=9.5in

Number of sections in member; N=1

Overall breadth of member;

Species, grade and size classification;
Bending parallel to grain;

Tension parallel to grain;

Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;
Mean shear modulus;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;

Size factor for bending - Table 4D;
Size factor for tension - Table 4D;

Size factor for compression - Table 4D;
Flat use factor - Table 4D;

Incising factor for modulus of elasticity - Table 4.3.8

bb=Nxb=5.5in

Douglas Fir-Larch, No.2 grade, Beams and stringers
Fo = 875 Ib/in?

Fi = 425 Ib/in?

Fc = 600 Ib/in?

Fe_perp = 625 Ib/in?

Fv =170 Ib/in?

E =1300000 Ib/in?

Emin = 470000 Ib/in?

Gaef = E / 16 = 81250 Ib/in?

Dry
Ls1 =9.5ft
Lo =4in

Two months

A=Nxb xd=52.25in?
Sx=Nxbxd?/6=8273in
Sy=d x (N x b)?/ 6 = 47.90 in®
lx=Nxb x d®/ 12 = 392.96 in*
ly=dx (N xb)3/12 = 131.71 in*

Incising factor for bending, shear, tension & compression - Table 4.3.8

Incising factor for perpendicular compression - Table 4.3.8

Repetitive member factor - ¢l.4.3.9;
Bearing area factor - ¢l.3.10.4;
Depth-to-breadth ratio;

- Beam is fully restrained

Beam stability factor - ¢l.3.3.3;

Cp=1.15
Ct=1.00
Crb =1.00
Crt=1.00
Crc=1.00
Crn =1.00
Cie =1.00
Ci=1.00
Cic_perp =1.00
Cr=1.00
Cb=1.00

dnom / (N X bnom) =1.67

CL=1.00
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Bearing perpendicular to grain - cl.3.10.2
Design compression perpendicular to grain; Fc perp' = Fc_perp x Ct x Ci x Cp = 625 Ib/in?
Applied compression stress perpendicular to grain; fe_perp = Re_max / (N x b x Lb) = 103 Ib/in?
fe_perp / Fc_perp' = 0.165
PASS - Design compressive stress exceeds applied compressive stress at bearing

Strength in bending - cl.3.3.1

Design bending stress; Fv' = Fb x Cp x Ct x CL x Crb x Ci x Cr = 1006 Ib/in?
Actual bending stress; fo = M/ Sx =779 Ib/in?
fo / Fo' = 0.775

PASS - Design bending stress exceeds actual bending stress

Strength in shear parallel to grain - cl.3.4.1

Design shear stress; Fv' = Fv x Cp x Ct x Ci = 196 Ib/in?
Actual shear stress - eq.3.4-2; fu=3xF /(2 xA)=65Ib/in?
fv/ Fv' =0.332

PASS - Design shear stress exceeds actual shear stress

Deflection - cl.3.5.1

Modulus of elasticity for deflection; E'=E x Cme x Ct x Cie = 1300000 Ib/in?
Design deflection; Sadm = 0.0042 x Ls1 = 0.479 in
Total deflection; db s1=0.171in

8b_s1 / 8adm = 0.357
PASS - Total deflection is less than design deflection

B13- TYPICAL 2X FLOOR JOIST

STRUCTURAL WOOD BEAM ANALYSIS & DESIGN (NDS)

In accordance with the ANSI/AF&PA NDS-2015 using the ASD method
TEDDS calculation version 1.7.03

Load Envelope - Combination 1

0.073

0.0

ft | 14 J
A




GUIBIN LU, PE Project Job Ref.
PO Box 1040, Tacoma, WA 98401- Sun Residence Mercer Island 1956
1040 Section Sheet no./rev.
Email: akegl2002@gmail.com 44
Ph 747-7 Calc. by Date Chk'd by Date App'd by Date
: (360)747-7509 GL 01-05-2020
Kip_ft Bending Moment Envelope
0.0
1801] 18
ft | 14 J
A 1 B
i Shear Force Envelope
05145 05
OO}A
0514 o5
ft | 14 J
A 1 B
Applied loading
Beam loads
Dead self weight of beam x 1
Dead full UDL 16 Ib/ft
Live full UDL 53 Ib/ft
Load combinations
Load combination 1 Support A Dead x 1.00
Live x 1.00
Snow x 1.00
Span 1 Dead x 1.00
Live x 1.00
Snow x 1.00
Support B Dead x 1.00
Live x 1.00
Snow x 1.00
Analysis results
Maximum moment; Mmax = 1801 Ib_ft; Mmin = 0 Ib_ft
Design moment; M = max(abs(Mmax),abs(Mmin)) = 1801 Ib_ft
Maximum shear; Fmax = 514 |b; Fmin = -514 |b
Design shear; F = max(abs(Fmax),abs(Fmin)) = 514 Ib
Total load on member; Wit = 1029 |b
Reaction at support A; RA_max = 514 Ib; Ra_min = 514 Ib
Unfactored dead load reaction at support A, RA_Dead = 142 Ib
Unfactored live load reaction at support A; Ra_tive =372 Ib
Reaction at support B; RB_max = 514 Ib; Rs_min = 514 Ib

Unfactored dead load reaction at support B;

RB_pead = 142 Ib




Overall breadth of member;

Species, grade and size classification;

Bending parallel to grain;

Tension parallel to grain;
Compression parallel to grain;
Compression perpendicular to grain;
Shear parallel to grain;

Modulus of elasticity;

Modulus of elasticity, stability calculations;

Mean shear modulus;

Member details
Service condition;
Length of span;
Length of bearing;
Load duration;

bb=Nxb=1.5in

Hem-Fir, No.2 grade, 2" & wider
Fo = 850 Ib/in?

Fi = 525 Ib/in?

Fc = 1300 Ib/in?

Fe_perp = 405 Ib/in?

Fv = 150 Ib/in?

E = 1300000 Ib/in?

Emin = 470000 Ib/in?

Gaef = E / 16 = 81250 Ib/in?

Dry
Ls1 =14 ft
Lb=4in

Two months

The beam is one of three or more repetitive members

Section properties
Cross sectional area of member;
Section modulus;

Second moment of area;

Adjustment factors

Load duration factor - Table 2.3.2;
Temperature factor - Table 2.3.3;

Size factor for bending - Table 4A;
Size factor for tension - Table 4A;

Size factor for compression - Table 4A;

Flat use factor - Table 4A;

A=Nxb xd=13.87 in2

Sx=Nxbxd?/6=21.39in3
Sy=dx (N x b)2/6 = 3.47 in?
lx=Nxb xd/12 = 98.93 in*
ly=d x (N xb)3/12 = 2.60 in*

Cp=1.15
Ct=1.00
Crp =1.10
Crt =1.10
Crc = 1.00
Cn=1.20
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Unfactored live load reaction at support B; RB_Live = 372 Ib
> je15 L
s
Sawn lumber section details
Nominal breadth of sections; brom =2