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Roof Dead Load

Composition Shingles & Felt Underlay

5/8" Plywood
Roof Rafters/Trusses
Insulation

R49 Batt Insulation - Assume 16"

Miscellaneous

Floor Assembly Weight
Hardwood

23/32" Plywood

Floor Joists

Insulation
Miscellaneous

Exterior Wall Assembly
5/8" DensGlass

15/32 Plywood

2x6 Studs @ 16" OC
Batt Insulation

5/8" gypsum board

Interior Wall Assembly
5/8" Gypsum Wall Board
2x4 Studs @ 16" OC
5/8" Gypsum Wall Board

Weight (psf)
3.30
1.70
5.50
1.00
0.62
1.5

13.62

Weight (psf)
4.00
2.40
5.50
1.00
1.6

14.50

Weight (psf)
2.50
1.70
1.70
0.25
2.75

8.90

Weight (psf)
2.75
1.70
2.75

7.20

15 psf

15 psf

I=
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L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers
DESCRIPTION: R1

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2600 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 2600 psi Ebend- xx 1900ksi
Fc - Prll 2510 psi Eminbend - xx 965.71ksi
Wood Species  : iLevel Truss Joist Fc - Perp 750 psi
Wood Grade  : MicroLam LVL 1.9 E Fv 285 psi
Ft 1555 psi Density 42.01pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.02394) Lr(0.02660) S(0.03325)
2-1.75&25 2-1.75x11.25 ‘ 2-1.75x11.25
Span ‘= 0.50 ft Span =24.0 ft ‘ Span =4.0 ft ‘
1 | |
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Loads on all spans...
Uniform Load on ALL spans : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 1.330 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.2111 Maximum Shear Stress Ratio = 0.077 :1
Section used for this span 2-1.75x11.25 Section used for this span 2-1.75x11.25
fb: Actual = 632.02psi fv: Actual = 25.10 psi
Fb: Allowable = 2,990.00psi Fv: Allowable = 327.75 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 11.697ft Location of maximum on span = 23.193ft
Span # where maximum occurs = Span # 2 Span # where maximum occurs = Span # 2
Maximum Deflection
Max Downward Transient Deflection 0.297 in Ratio = 968>=360 Span:2:S Only
Max Upward Transient Deflection -0.020 in Ratio = 606>=360 Span: 3:S Only
Max Downward Total Deflection 0.511 in Ratio = 563>=240 Span:2:+D+S
Max Upward Total Deflection -0.034 in Ratio = 352>=240 Span: 3:+D+S
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
1 0.0000 0.000 +D+S -0.0340 0.000
+D+S 2 0.5114 11.899 0.0000 0.000
3 0.0000 11.899 +D+S -0.2523 4.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3 Support 4
Overall MAXimum 0.696 0.934
Overall MINimum 0.405 0.543
D Only 0.291 0.391
+D+Lr 0.615 0.825
+D+S 0.696 0.934
+D+0.750Lr 0.534 0.717

+D+0.750S 0.595 0.798



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: Hu Residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: R1
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2 Support 3 Support 4

+0.60D 0.175 0.235

Lr Only 0.324 0.434

S Only 0.405 0.543




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: R2

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

Wood Species
Wood Grade

. Douglas Fir-Larch
: No.2

Beam Bracing

Fb +

Fb -

Fc - Prll
Fc - Perp
Fv

Ft

Beam is Fully Braced against lateral-torsional buckling

900.0 psi E : Modulus of Elasticity

900.0 psi Ebend- xx 1,600.0ksi
1,350.0 psi Eminbend - xx 580.0ksi

625.0 psi

180.0 psi

575.0 psi Density 31.210pcf

D(0.02399) Lr(0.02666) S(0.03333)

A

2x12

Span =11.0 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added
Loads on all spans...

Uniform Load on ALL spans : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 1.333 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.3181 Maximum Shear Stress Ratio = 0.113:1
Section used for this span 2x12 Section used for this span 2x12
fb: Actual = 328.80psi fv: Actual = 23.32 psi
Fb: Allowable = 1,035.00psi Fv: Allowable = 207.00 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 5.500ft Location of maximum on span = 10.077 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.039 in Ratio = 3404>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.067 in Ratio = 1979>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M \Y; Cd Cev Ci G Cyp C; CL M fb F'b Vv fv F'v
D Only 0.00 0.00 0.00 0.00
Length =11.0 ft 1 0.170 0.060 0.90 1.000 1.00 1.00 1.00 1.00 1.00 0.36 137.64 810.00 0.11 9.76 162.00
+D+Lr 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =11.0 ft 1 0.258 0.092 1.25 1.000 1.00 1.00 1.00 1.00 1.00 0.77 290.57 1125.00 0.23 20.61 225.00
+D+S 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =11.0 ft 1 0.318 0.113 1.15 1.000 1.00 1.00 1.00 1.00 1.00 0.87 328.80 1035.00 0.26 23.32 207.00
+D+0.750Lr 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =11.0 ft 1 0.224 0.080 1.25 1.000 1.00 1.00 1.00 1.00 1.00 0.67 252.33 1125.00 0.20 17.90 225.00
+D+0.750S 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 11.0 ft 1 0.272 0.096 1.15 1.000 1.00 1.00 1.00 1.00 1.00 0.74 281.01 1035.00 0.22 19.93 207.00
+0.60D 1.000 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =11.0 ft 1 0.057 0.020 1.60 1.000 1.00 1.00 1.00 1.00 1.00 0.22 82.58 1440.00 0.07 5.86 288.00



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: R2

Overall Maximum Deflections

L2 Engineers

(c) ENERCALC INC 1983-2022

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.0667 5.540 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum
Overall MINimum
D Only

+D+Lr

+D+S
+D+0.750Lr
+D+0.750S
+0.60D

Lr Only

S Only

0.315 0.315
0.183 0.183

0.132 0.132
0.279 0.279
0.315 0.315
0.242 0.242
0.269 0.269
0.079 0.079
0.147 0.147

0.183 0.183




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: RB1

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade : No.2 Fv 180.0 psi
Ft 575.0 psi Density 31.210pcf

Beam Bracing Beam is Fully Braced against lateral-torsional buckling

D(0.036) Lr(0.04) S(0.05)

4x8

A

Span = 10.0 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, Lr=0.020,

S =0.0250 ksf, Tributary Width = 2.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.3131 Maximum Shear Stress Ratio = 0.108:1
Section used for this span 4x8 Section used for this span 4x8

fb: Actual 420.72psi fv: Actual 22.45 psi
Fb: Allowable 1,345.50psi Fv: Allowable 207.00 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 5.000ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.064 in Ratio = 1885>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.109 in Ratio=  1096>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.1094 5.036 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 0.430 0.430
Overall MINimum 0.250 0.250
D Only 0.180 0.180
+D+Lr 0.380 0.380
+D+S 0.430 0.430
+D+0.750Lr 0.330 0.330
+D+0.750S 0.368 0.368
+0.60D 0.108 0.108
Lr Only 0.200 0.200
S Only 0.250 0.250



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: RB2

L2 Engineers

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design Fb + 2400 psi
Load Combination ASCE 7-16 Fb - 1850 psi
Fc - Prll 1650 psi
Wood Species : DF/DF Fc - Perp 650 psi
Wood Grade 1 24F-V4 Fv 265 psi
Ft 1100 psi

Beam Bracing Beam is Fully Braced against lateral-torsional buckling

E : Modulus of Elasticity

Ebend- xx 1800ksi
Eminbend - xx 950ksi
Ebend- yy 1600ksi
Eminbend - yy 850Kksi
Density 31.21pcf

D(0.288) Lr(0.32) S(0.4)

5.5x7.5

A

Span = 8.0 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 16.0 ft

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio = 0.464 1 Maximum Shear Stress Ratio
Section used for this span 5.5x7.5 Section used for this span
fb: Actual 1,280.93psi fv: Actual
Fb: Allowable 2,760.00psi Fv: Allowable
Load Combination +D+S Load Combination
Location of maximum on span = 4.000ft Location of maximum on span
Span # where maximum occurs = Span # 1 Span # where maximum occurs
Maximum Deflection
Max Downward Transient Deflection 0.107 in Ratio = 901>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.183 in Ratio = 523>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

= 0.278 :1
5.5x7.5
84.73 psi
304.75 psi
+D+S
7.387 ft
Span#1

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.1832 4.029 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 2.752 2.752
Overall MINimum 1.600 1.600
D Only 1.152 1.152
+D+Lr 2.432 2.432
+D+S 2.752 2.752
+D+0.750Lr 2.112 2.112
+D+0.750S 2.352 2.352
+0.60D 0.691 0.691
Lr Only 1.280 1.280
S Only 1.600 1.600



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: PRB2

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 4x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
Wood( g;e;dc::rsnO”'SZZZT;;?‘:_'T;Z? Exact Width 3.50 in  Allow Stress Modification Factors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.30
_ ) Area 19.250 in*2  Cfor Cv for Compressiol 1.10
Fb + 750.0 psi Fv 170.0 psi Ix 48526 in~a  Cf or Cv for Tension 1.30
Fb - 750.0 ps? Ft . 475.0 psi ly 19.651 in®4  Cm: Wet Use Factor 1.0
Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0
Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 41.722 Ibs * Dead Load Factor

AXIAL LOADS . ..
Axial Load at 10.0 ft, D = 1.152, Lr = 1.280, S = 1.60 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =

1.0 NDS 15.3.2

0.4865: 1 Maximum SERVICE Lateral Load Reactions . .

Load Combination +D+S Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatlo.n of max.al?ove base 0.0t Maximum SERVICE Load Lateral Deflections . . .
At maximum I_ocanon values are . Along Y-Y 0.0 in at 0.0 ft above base

Appll_ed Axial 2.794k for load combination : n/a

Applied Mx 0.0 k-ft .

Applied My 0.0 k-ft Along X-X o 0.0 in at 0.0 ft above base

Fc : Allowable 298.340 psi for load combination : n/a

Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 00:1 Bending  Compression Tension

Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.415 0.2155 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.313 0.4266 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.337 0.4865 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr 1.250 0.313 0.3714 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750S 1.150 0.337 0.4168 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.250 0.1208 PASS 0.0ft 0.0 PASS 10.0 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

X-X Axis Reaction

Load Combination @ Base @ Top

k Y-Y Axis Reaction Axial Reaction
@ Base @ Top @ Base

My - End Moments k-ft Mx - End Moments
@ Base @ Top @ Base @ Top

D Only

1.194



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: PRB2

Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments k-ft Mx - End Moments
Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
+D+Lr 2.474
+D+S 2.794
+D+0.750Lr 2.154
+D+0.750S 2.394
+0.60D 0.716
Lr Only 1.280
S Only 1.600
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+Lr 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750Lr 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750S 0.0000in 0.000ft 0.000in 0.0001t
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
Lr Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches
4.032k
+X
= Load 1
o |
v
0
+HY
4x6

3.50in



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: RB3

L2 Engineers

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb +
Load Combination ASCE 7-16 Fb -

Fc - Prll
Wood Species : Douglas Fir-Larch Fc - Perp
Wood Grade : No.2 Fv

Ft

Beam Bracing Beam is Fully Braced against lateral-torsional buckling

900 psi
900 psi
1350 psi
625 psi
180 psi
575 psi

E : Modulus of Elasticity
Ebend- xx
Eminbend - xx

Density

1600ksi
580Kksi

31.21pcf

D(0.171) Lr(0.19) $(0.2375)

Y

4x8

A

Span =5.0ft

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 9.50 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.37L1 Maximum Shear Stress Ratio = 0.221:1
Section used for this span 4x8 Section used for this span 4x8
fh: Actual 499.61psi fv: Actual 45.83 psi
Fb: Allowable 1,345.50psi Fv: Allowable 207.00 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 2.500ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.019 in Ratio = 3176>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.032 in Ratio = 1846>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M Y, Cd Cev Ci G Cm C; CL M fb F'b \Y fv F'v
D Only 0.00 0.00 0.00 0.00
Length = 5.0 ft 1 0.199 0.118 0.90 1.300 1.00 1.00 1.00 1.00 1.00 0.53 209.14 1053.00 0.32 19.18 162.00
+D+Lr 1.300 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 5.0 ft 1 0.302 0.180 1.25 1.300 1.00 1.00 1.00 1.00 1.00 1.13 441.52 1462.50 0.69 40.50 225.00
+D+S 1.300 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 5.0 ft 1 0.371 0.221 1.15 1.300 1.00 1.00 1.00 1.00 1.00 1.28 499.61 1345.50 0.78 45.83 207.00
+D+0.750Lr 1.300 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length = 5.0 ft 1 0.262 0.156 1.25 1.300 1.00 1.00 1.00 1.00 1.00 0.98 383.42 1462.50 0.59 35.17 225.00
+D+0.750S 1.300 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =5.0 ft 1 0.317 0.189 1.15 1.300 1.00 1.00 1.00 1.00 1.00 1.09 426.99 1345.50 0.66 39.17 207.00
+0.60D 1.300 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
Length =5.0 ft 1 0.067 0.040 1.60 1.300 1.00 1.00 1.00 1.00 1.00 0.32 125.48 1872.00 0.19 1151 288.00



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: RB3

Overall Maximum Deflections

L2 Engineers

(c) ENERCALC INC 1983-2022

Load Combination Span

Max. "-" Defl Location in Span

Load Combination

Max. "+" Defl Location in Span

+D+S 1
Vertical Reactions

0.0325 2.518

Support notation : Far left is #1

0.0000 0.000
Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum
Overall MINimum
D Only

+D+Lr

+D+S
+D+0.750Lr
+D+0.750S
+0.60D

Lr Only

S Only

1.021 1.021
0.594 0.594
0.428 0.428
0.903 0.903
1.021 1.021
0.784 0.784
0.873 0.873
0.257 0.257
0.475 0.475
0.594 0.594




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: RB4

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade : No.2 Fv 180.0 psi
Ft 575.0 psi Density 31.210pcf

Beam Bracing Beam is Fully Braced against lateral-torsional buckling

D(0.099) Lr(0.11) §(0.1375)

4x8

A

Span = 8.0 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, Lr=0.020,

S =0.0250 ksf, Tributary Width = 5.50 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.550 1 Maximum Shear Stress Ratio = 0.231:1
Section used for this span 4x8 Section used for this span 4x8

fh: Actual 740.47 psi fv: Actual 47.76 psi
Fb: Allowable 1,345.50psi Fv: Allowable 207.00 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 4.000ft Location of maximum on span = 7.416ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.072 in Ratio = 1339>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.123 in Ratio = 778>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.1233 4.029 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 0.946 0.946
Overall MINimum 0.550 0.550
D Only 0.396 0.396
+D+Lr 0.836 0.836
+D+S 0.946 0.946
+D+0.750Lr 0.726 0.726
+D+0.750S 0.809 0.809
+0.60D 0.238 0.238
Lr Only 0.440 0.440
S Only 0.550 0.550



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: PRG1

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
Wood( g;e;dc::rsnO”'SZZZT;;?‘:_'T;Z? Exact Width 5.50 in  Allow Stress Modification Factors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.0
_ ) Area 30.250 in"2  Cfor Cvfor Compressior 1.0
Fb + 750.0 psi Fv 170.0 psi Ix 76.255 inta  Cfor Cv for Tension 1.0
Fb - 750.0 ps? Ft . 475.0 psi ly 76.255 in"4  Cm : Wet Use Factor 1.0
Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0
Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor

AXIAL LOADS . ..
Axial Load at 10.0 ft, D = 2.10, Lr = 2.440, S = 3.050 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =

1.0 NDS 15.3.2

0.3087: 1 Maximum SERVICE Lateral Load Reactions . .

Load Combination +D+S Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatlo.n of max.al?ove base 0.0t Maximum SERVICE Load Lateral Deflections . . .
At maximum I_ocanon values are . Along Y-Y 0.0 in at 0.0 ft above base

Appll_ed Axial 5216k for load combination : n/a

Applied Mx 0.0 k-ft .

Applied My 0.0 k-ft Along X-X o 0.0 in at 0.0 ft above base

Fc : Allowable 558.50 psi for load combination : n/a

Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 00:1 Bending  Compression Tension

Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.1475 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.2619 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.3087 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr 1.250 0.664 0.2272 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750S 1.150 0.694 0.2636 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.06706 PASS 0.0ft 0.0 PASS 10.0 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

Load Combination

X-X Axis Reaction
@ Base @ Top

k Y-Y Axis Reaction Axial Reaction
@ Base @ Top @ Base

My - End Moments k-ft Mx - End Moments
@ Base @ Top @ Base @ Top

D Only

2.166



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: PRG1

Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments k-ft Mx - End Moments
Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
+D+Lr 4.606
+D+S 5.216
+D+0.750Lr 3.996
+D+0.750S 4.453
+0.60D 1.299
Lr Only 2.440
S Only 3.050
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+Lr 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750Lr 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750S 0.0000in 0.000ft 0.000in 0.0001t
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
Lr Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches
7.590k
+X
£ Load 1
o
(e
[To)
+Y -
6x6

5.50in



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project

File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B1

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,400.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade - 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
. . R . D(0.089 D(0.089
D(2.5) Lr(1.838) 1&%@?&} 237) ( ¢ ) . . ( ¢ ) . y
D{0.1395) L(0.31) D(0.1395) L(0.31) D(0.1395) L(0.31)
vov v v v v v v v v v
5.5x16 i 5.5x16 ‘ 5.5x16 ‘
fpan =2.250 ff Span = 6.20 ft | Span = 14.750 ft |
\ ! !

Applied Loads

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

Beam self weight NOT internally calculated and added
Load for Span Number 1

Point Load : D =250, Lr=1.838, L =0.3990, S =2.297 k @ 0.0 ft, (Roof)
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 7.750 ft, (Floor)

Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)
Load for Span Number 2

Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 7.750 ft, (Floor)

Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)
Load for Span Number 3

Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 7.750 ft, (Floor)

Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.274 1 Maximum Shear Stress Ratio = 0.288:1
Section used for this span 5.5x16 Section used for this span 5.5x16

fb: Actual = 506.74psi fv: Actual = 87.63 psi
Fb: Allowable = 1,850.00psi Fv: Allowable = 304.75 psi
Load Combination +D+L Load Combination +D+0.750L+0.750S
Location of maximum on span = 6.200ft Location of maximum on span = 1.342ft
Span # where maximum occurs = Span # 2 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.056 in Ratio = 3154>=360 Span: 3:L Only
Max Upward Transient Deflection -0.007 in Ratio= 10993>=360 Span:2:L Only
Max Downward Total Deflection 0.041 in Ratio = 1330>=240 Span: 3:+D+L
Max Upward Total Deflection -0.019 in Ratio = 3840>=240 Span: 2 : +D+0.750L+0.750S
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.0406 0.000 0.0000 0.000
2 0.0000 0.000 +D+0.750L+0.750S -0.0194 3.022
+D+L 3 0.1025 8.057 0.0000 3.022




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B1

Vertical Reactions

L2 Engineers

Support notation : Far left is #1

(c) ENERCALC INC 1983-2022

Values in KIPS

Load Combination

Support 1 Support 2 Support 3 Support 4

Overall MAXimum 7.559 6.639 3.300
Overall MINimum 3.254 -1.009 0.052
D Only 4113 2.259 1.429
+D+L 5.454 6.639 3.300
+D+Lr 6.717 1.452 1.470
+D+S 7.367 1.251 1.481
+D+0.750Lr+0.750L 7.071 4.939 2.863
+D+0.750L+0.750S 7.559 4.788 2.871
+0.60D 2.468 1.356 0.857
Lr Only 2.604 -0.807 0.041
L Only 1.341 4.380 1.871
S Only 3.254 -1.009 0.052




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B1.2

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16
General Information

Analysis Method
End Fixities

Allowable Stress Design
Top & Bottom Pinned

Wood Section Name 6x6

Wood Grading/Manuf.

Overall Column Height 10 ft Wood Member Type Sawn
w d( gsed Tor non-;lendelzr ca;ul?mn;) Exact Width
ood Species ouglas Fir-Larc Exact Depth .
Wood Grade No.2 A P 3(?255% Ii:AZ
Fb + 750.0 psi Fv 170.0 psi rea P
Fb 750.0 psi Ft 475.0 psi i 76.255 In"4
- . | . |
| in”
Fc - Pril 700.0 psi Density 31.210 pef Y 76.255 in"4
Fc - Perp 625.0 psi
E : Modulus of Elasticity . . . x-x Bending y-y Bending Axial
Basic 1,300.0 1,300.0 1,300.0 ksi
Minimum 470.0 470.0

Applied Loads

X-X (width) axis :
Y-Y (depth) axis :

Graded Lumber

5.50 in Allow Stress Modification Factors

Cf or Cv for Bending 1.0
Cf or Cv for Compressiol 1.0
Cf or Cv for Tension 1.0
Cm : Wet Use Factor 1.0
Ct : Temperature Fact 1.0
Cfu : Flat Use Factor 1.0

Kf : Built-up columns 1.0 NDS 15.3.2
Use Cr : Repetitive ? No

Brace condition for deflection (buckling) along columns :
Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 4.110, Lr = 2.60, L = 1.340, S = 3.250 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =

0.4509:1

Maximum SERVICE Lateral Load Reactions . .

Load Combination +D+0.750L+0.750S Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatlo.n of max.al?ove base 0.0t Maximum SERVICE Load Lateral Deflections . . .
At maximum I_ocanon values are . Along Y-Y 0.0 in at 0.0 ft above base
Appll_ed Axial 7.618k for load combination : n/a
Applied Mx 0.0 k-ft .
Applied My 0.0 k-ft Along X-X o 0.0 in at 0.0 ft above base
Fc : Allowable 558.50 psi for load combination : n/a
Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 00:1 Bending  Compression Tension
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.2843 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.740 0.3522 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.3853 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.4395 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.664 0.4055 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.694 0.4509 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.1293 PASS 0.0ft 0.0 PASS 10.0 ft



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B1.2

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 4.176
+D+L 5.516
+D+Lr 6.776
+D+S 7.426
+D+0.750Lr+0.750L 7.131
+D+0.750L+0.750S 7.618
+0.60D 2.505
Lr Only 2.600
L Only 1.340
S Only 3.250
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+Lr 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.0001t
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
Lr Only 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches

5.50in

5.50in

+X

11.30k

=10.0ft

Height




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B2

L2 El

CODE REFERENCES

ngineers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :
Load Combination

Allowable Stress Design
ASCE 7-16

. iLevel Truss Joist
. Parallam PSL 2.2E

Wood Species
Wood Grade

Beam Bracing

Fb + 2,900.0 psi E : Modulus of Elasticity

Fb - 2,900.0 psi Ebend- xx 2,200.0ksi
Fc - Prll 2,900.0 psi Eminbend - xx 1,118.19ksi
Fc - Perp 750.0 psi

Fv 290.0 psi

Ft 2,025.0 psi Density 45.070pcf

Beam is Fully Braced against lateral-torsional buckling

D(1.43) Lr(0.04) L(1.87) S(0.05)

D(0.288) Lr(0.32) S(0.4)

v

7
D(0.13644) L(0.4548)

v

v
D(0.1908) L(
v v

0.636)
v

E

A

Span

5.25x24

A

=20.01t

Applied Loads

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

Beam self weight NOT internally calculated and added
Load for Span Number 1

Uniform Load : D =0.0180, L =0.060 ksf, Extent = 0.0 -->> 4.750 ft, Tributary Width = 10.60 ft, (Roof Deck)

Uniform Load : D =0.0180, L =0.060 ksf, Tributary Width =

7.580 ft, (Roof Deck)

Point Load : D =1.430, Lr=0.040, L =1.870, S=0.050k @ 4.750 ft
Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Extent = 4.50 -->> 20.0 ft, Tributary Width = 16.0 ft, (Roof)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.457: 1 Maximum Shear Stress Ratio = 0.444 : 1
Section used for this span 5.25x24 Section used for this span 5.25x24

fb: Actual 1,326.16psi fv: Actual 128.87 psi
Fb: Allowable = 2,900.00psi Fv: Allowable 290.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 8.759ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.173 in Ratio = 1383>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.336 in Ratio = 713>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.3362 9.854 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 13.619 11.416
Overall MINimum 2.441 3.809
D Only 4,983 4.546
+D+L 13.619 9.897
+D+Lr 6.936 7.593
+D+S 7.424 8.355



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B2

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
+D+0.750Lr+0.750L 12.925 10.845
+D+0.750L+0.750S 13.291 11.416
+0.60D 2.990 2.728
Lr Only 1.953 3.048
L Only 8.636 5.351

S Only 2.441 3.809



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B2.1

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
Wood( g;e;dc::rsnO”'SZZZT;S;:_'??Z;) Exact Width 5.50 in  Allow Stress Modification Factors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.0
_ ) Area 30.250 in"2  Cfor Cvfor Compressior 1.0
Fb + 750.0 psi Fv 170.0 psi Ix 76.255 inta  Cfor Cv for Tension 1.0
Fb - 750.0 ps? Ft . 475.0 psi ly 76.255 in"4  Cm : Wet Use Factor 1.0
Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0
Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor
AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 4.980, Lr = 1.950, L = 8.640, S =

DESIGN SUMMARY

2440k

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.8740: 1
Load Combination +D+L
Governing NDS Forumla Comp Only, fc/Fc'
Location of max.above base 0.0 ft
At maximum location values are .

Applied Axial 13.686 k

Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 517.66 psi

PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.3436 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.740 0.8740 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.3978 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.4431 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.664 0.7385 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.694 0.7905 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.1563 PASS 0.0ft 0.0 PASS 10.0 ft

1.0 NDS 15.3.2



L2 Engineers LLC
Design & Planning

17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B2.1

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 5.046
+D+L 13.686
+D+Lr 6.996
+D+S 7.486
+D+0.750Lr+0.750L 12.988
+D+0.750L+0.750S 13.356
+0.60D 3.027
Lr Only 1.950
L Only 8.640
S Only 2.440

Maximum Deflections for Load Combinations

Load Combination

Max. X-X Deflection Distance

Max. Y-Y Deflection Distance

D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.000ft
+D+Lr 0.0000in 0.000ft 0.000in 0.000ft
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.0001in 0.000ft
Lr Only 0.0000in 0.000ft 0.000in 0.000ft
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches
18.010k
+X

=

o

©

Te]

5.50in

=10.0ft

Height




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: Hu Residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B3

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,400.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade - 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.089)
v v v v v
D(0.089) Lr(0.126) S(0.1575)
v v v v v v v

D(0.243) L(0.54) D(0.099) L(0.22)

i 5.5x12 i 5.5x12 i

Span = 3.580 ft Span = 8.250 ft

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

Beam self weight NOT internally calculated and added

Load for Span Number 1
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 13.50 ft
Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)

Load for Span Number 2
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 5.50 ft, (Floor)
Uniform Load : Lr=0.020, S =0.0250 ksf, Tributary Width = 6.30 ft, (Roof)
Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.14G0 1 Maximum Shear Stress Ratio = 0.140:1
Section used for this span 55x12 Section used for this span 5.5x12

fb: Actual = 258.50psi fv: Actual = 37.11 psi
Fb: Allowable = 1,850.00psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 3.580ft Location of maximum on span = 3.580ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.008 in Ratio= 12093>=360 Span:2:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.019 in Ratio = 5338>=240 Span: 2 : +D+0.750L+0.750S
Max Upward Total Deflection -0.001 in Ratio= 30870>=240 Span:1:+D+S
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
1 0.0000 0.000 +D+S -0.0014 2.260
+D+0.750L+0.750S 2 0.0185 4.563 0.0000 2.260
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2 Support 3
Overall MAXimum 0.767 4.525 1.561
Overall MINimum -0.261 1.024 0.536

D Only 0.238 1.881 0.621



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B3

Vertical Reactions

L2 Engineers

Support notation : Far left is #1

(c) ENERCALC INC 1983-2022

Values in KIPS

Load Combination

Support 1 Support 2 Support 3

+D+L 0.767 4.383 1.338
+D+Lr 0.029 2.700 1.050
+D+S -0.023 2.905 1.157
+D+0.750Lr+0.750L 0.478 4.372 1.481
+D+0.750L+0.750S 0.439 4.525 1.561
+0.60D 0.143 1.129 0.372
Lr Only -0.209 0.819 0.429
L Only 0.529 2.502 0.718
S Only -0.261 1.024 0.536




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B4

CODE REFERENCES

L2 Engineers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
Load Combination ASCE 7-16

. DF/DF
1 24F-V4

Wood Species
Wood Grade

Beam Bracing

Allowable Stress Design

Fb + 2,400.0 psi E : Modulus of Elasticity

Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.2) LB@.ZL)1$(0(29) L(0.718) S(0.536)

D(0.02394) L(0.0532)

D(0.015) L(0.1)
i v v v

A

5.5x14

A

Span = 16.750 ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 1.330 ft, (Floor)
Point Load : D =0.7210, Lr=0.4290, L =0.7180, S =0.5360 k @ 5.80 ft, (2B3)
Point Load : D =0.20, Lr=0.240, S=0.290 k @ 4.250 ft, (Roof Girder Truss)
Uniform Load : D =0.0150, L =0.10 k/ft, Extent = 9.130 -->> 12.90 ft, Tributary Width = 1.0 ft, (Stairs)

DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.259 1 Maximum Shear Stress Ratio = 0.132:1
Section used for this span 5.5x14 Section used for this span 5.5x14

fb: Actual = 622.54psi fv: Actual = 34.96 psi
Fb: Allowable = 2,400.00psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 5.807ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.113 in Ratio = 1777>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.203 in Ratio = 988>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.2034 8.008 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum
Overall MINimum

D Only

+D+L

+D+Lr

+D+S
+D+0.750Lr+0.750L

2.049
0.567
0.840
1.884
1.300
1.407
1.968

1.480
0.259
0.538
1.480
0.748
0.797
1.402



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: Hu Residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B4
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

+D+0.750L+0.750S 2.049 1.439

+0.60D 0.504 0.323

Lr Only 0.460 0.209

L Only 1.044 0.942

S Only 0.567 0.259




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: S1

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 900 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900 psi Ebend- xx 1600ksi
Fc - Prll 1350 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade : No.2 Fv 180 psi
Ft 575 psi Density 31.21pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
D(0.015) L(0.08)
v v v v v
i 2-2x6 i

Span = 11.750 ft

Applied Loads

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

Beam self weight calculated and added to loading
Uniform Load : D =0.0150, L =0.060, Tributary Width = 1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.920 1 Maximum Shear Stress Ratio = 0.216:1
Section used for this span 2-2X6 Section used for this span 2-2X6

fb: Actual 1,075.88psi fv: Actual 38.90 psi
Fb: Allowable = 1,170.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 5.875ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.389 in Ratio = 362>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.509 in Ratio = 276>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.5093 5.918 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 0.462 0.462
Overall MINimum 0.353 0.353
D Only 0.109 0.109
+D+L 0.462 0.462
+D+0.750L 0.374 0.374
+0.60D 0.065 0.065
L Only 0.353 0.353



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B5

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

Wood Species
Wood Grade

. Douglas Fir-Larch
: No.2

Beam Bracing

Fb + 900.0 psi E : Modulus of Elasticity

Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Fc - Perp 625.0 psi

Fv 180.0 psi

Ft 575.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.0987) L(0.3948)

A

Span=7.0ft

6x14

-

Applied Loads

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

Beam self weight calculated and added to loading

Uniform Load : D =0.0150, L =0.060 ksf, Tributary Width = 6.580 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.249 1 Maximum Shear Stress Ratio = 0.136:1
Section used for this span 6x14 Section used for this span 6x14

fb: Actual 224.20psi fv: Actual 24.46 psi
Fb: Allowable 900.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 3.500ft Location of maximum on span = 5.876 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.012 in Ratio = 7064>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.015 in Ratio = 5473>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0153 3.526 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 1.784 1.784
Overall MINimum 1.382 1.382
D Only 0.402 0.402
+D+L 1.784 1.784
+D+0.750L 1.438 1.438
+0.60D 0.241 0.241
L Only 1.382 1.382



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B6

L2 Engineers

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,400.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade - 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
D(0.089)
v W W v W
D(0.2205) Lr(0.245) S(0.30625)
D(0.02394) L(0.0532)
v W W v W

5.5x16

A

Span =15.0ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 1.330 ft, (Floor)
Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 12.250 ft, (Roof)
Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio = 0.334 1 Maximum Shear Stress Ratio
Section used for this span 5.5x16 Section used for this span
fb: Actual = 920.01psi fv: Actual
Fb: Allowable = 2,753.98psi Fv: Allowable
Load Combination +D+S Load Combination
Location of maximum on span = 7.500ft Location of maximum on span
Span # where maximum occurs = Span # 1 Span # where maximum occurs
Maximum Deflection
Max Downward Transient Deflection 0.104 in Ratio = 1733>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.217 in Ratio = 829>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

0.221:1
5.5x16
67.45 psi
304.75 psi
+D+S
13.686 ft
Span#1

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.2169 7.555 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 4,798 4,798
Overall MINimum 2.297 2.297
D Only 2.501 2.501
+D+L 2.900 2.900
+D+Lr 4.338 4.338
+D+S 4,798 4,798
+D+0.750Lr+0.750L 4.178 4178
+D+0.750L+0.750S 4523 4523



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: Hu Residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B6

Vertical Reactions

Support notation : Far left is #1
Load Combination

Support 1 Support 2

Values in KIPS

+0.60D 1.500 1.500
Lr Only 1.838 1.838
L Only 0.399 0.399
S Only

2.297 2.297




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B7

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
Load Combination ASCE 7-16

. DF/DF
1 24F-V4

Wood Species
Wood Grade

Beam Bracing

Allowable Stress Design

Fb + 2,400.0 psi
Fb - 1,850.0 psi
Fc - Prll 1,650.0 psi
Fc - Perp 650.0 psi
Fv 265.0 psi
Ft 1,100.0 psi

Beam is Fully Braced against lateral-torsional buckling

E : Modulus of Elasticity

Ebend- xx 1,800.0ksi
Eminbend - xx 950.0ksi
Ebend- yy 1,600.0ksi
Eminbend - yy 850.0ksi
Density 31.210pcf

D(2.5) Lr(1.838) L(3.99) 8(2.297)

D(0.2403) L(0.534)

D(0.018) L(0.04)
v v [ v

D(0.25425) L(0.565)
v [ [

v ¥ ¥

5.5x20 i

Span = 2.250 ft

5.5x20

Span = 5.80 ft

A

Span =

5.5x20

11.660 ft

Applied Loads

Service loads entered. Load

Factors will be applied for calculations.

Beam self weight NOT internally calculated and added

Load for Span Number 1

Uniform Load : D =0.0180, L =0.040, Tributary Width = 1.0 ft, (Floor)
Point Load : D=2.50, Lr=1.838, L=3.990, S=2.297k @ 0.0 ft

Load for Span Number 2

Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 14.125 ft, (Floor)

Load for Span Number 3

Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 13.350 ft, (Floor)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.2611 Maximum Shear Stress Ratio = 0.339:1
Section used for this span 5.5x20 Section used for this span 5.5x20

fb: Actual = 482.70psi fv: Actual = 89.83 psi
Fb: Allowable = 1,850.00psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.250ft Location of maximum on span = 1.683 1t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.015 in Ratio = 3672>=360 Span: 3:L Only
Max Upward Transient Deflection -0.006 in Ratio= 11804>=360 Span:2:L Only
Max Downward Total Deflection 0.026 in Ratio = 2094 >=240 Span: 3:+D+L
Max Upward Total Deflection -0.010 in Ratio = 7155>=240 Span: 2 : +D+0.750L+0.750S

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.0258 0.000 0.0000 0.000
2 0.0000 0.000 +D+0.750L+0.750S -0.0097 2.632
+D+L 3 0.0326 6.271 0.0000 2.632
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2 Support 3 Support 4

Overall MAXimum
Overall MINimum

11.161 6.279 3.872
3.336 -1.113 0.074



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B7

Vertical Reactions

L2 Engineers

Support notation : Far left is #1

Load Combination

Support 1 Support 2 Support 3 Support 4

D Only

+D+L

+D+Lr

+D+S
+D+0.750Lr+0.750L
+D+0.750L+0.750S
+0.60D

Lr Only

L Only

S Only

3.886
10.249
6.556
7.223
10.661
11.161
2.332
2.669
6.363
3.336

1.713
6.279
0.823
0.601
4.470
4.303
1.028
-0.890
4.566
-1.113

1.217
3.872
1.276
1.291
3.253
3.264
0.730
0.059
2.655
0.074

Project File: Hu Residcence.ec6

(c) ENERCALC INC 1983-2022

Values in KIPS



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B7.1

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
Wood( g;e;dc::rsnO”'SZZZT;S;:_'??Z;) Exact Width 5.50 in  Allow Stress Modification Factors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.0
_ ) Area 30.250 in"2  Cfor Cvfor Compressior 1.0
Fb + 750.0 psi Fv 170.0 psi Ix 76.255 inta  Cfor Cv for Tension 1.0
Fb - 750.0 ps? Ft . 475.0 psi ly 76.255 in"4  Cm : Wet Use Factor 1.0
Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0
Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 3.890, Lr = 2.670, L = 6.360, S =

DESIGN SUMMARY

3.340 k

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =
Load Combination
Governing NDS Forumla
Location of max.above base

0.6647: 1
+D+0.750L+0.750S

Comp Only, fc/Fc'
0.0 ft

At maximum location values are .
Applied Axial 11.231k
Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 558.50 psi
PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.2694 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.740 0.6588 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.3767 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.4318 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.664 0.610 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.694 0.6647 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.1225 PASS 0.0ft 0.0 PASS 10.0 ft

1.0 NDS 15.3.2



L2 Engineers LLC
Design & Planning

17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B7.1

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 3.956
+D+L 10.316
+D+Lr 6.626
+D+S 7.296
+D+0.750Lr+0.750L 10.728
+D+0.750L+0.750S 11.231
+0.60D 2.373
Lr Only 2.670
L Only 6.360
S Only 3.340

Maximum Deflections for Load Combinations

Load Combination

Max. X-X Deflection Distance

Max. Y-Y Deflection Distance

D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.000ft
+D+Lr 0.0000in 0.000ft 0.000in 0.000ft
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.0001in 0.000ft
Lr Only 0.0000in 0.000ft 0.000in 0.000ft
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches
16.260k
+X

=

o

©

Te]

5.50in

=10.0ft

Height




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B7.2

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
Wood( g;e;dc::rsnO”'SZZZT;S;:_'??Z;) Exact Width 5.50 in  Allow Stress Modification Factors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.0
_ ) Area 30.250 in"2  Cfor Cvfor Compressior 1.0
Fb + 750.0 psi Fv 170.0 psi Ix 76.255 inta  Cfor Cv for Tension 1.0
Fb - 750.0 ps? Ft . 475.0 psi ly 76.255 in"4  Cm : Wet Use Factor 1.0
Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0
Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 2.850, Lr = 0.450, L =4.570, S =

DESIGN SUMMARY

0.530 k

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.4780: 1
Load Combination +D+L
Governing NDS Forumla Comp Only, fc/Fc'
Location of max.above base 0.0 ft
At maximum location values are .

Applied Axial 7.486 k

Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 517.66 psi

PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.1985 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.740 0.4780 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.1914 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.2039 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.664 0.3799 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.694 0.3990 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.09029 PASS 0.0ft 0.0 PASS 10.0 ft

1.0 NDS 15.3.2



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: P2B7.2

Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments k-ft Mx - End Moments
Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 2.916
+D+L 7.486
+D+Lr 3.366
+D+S 3.446
+D+0.750Lr+0.750L 6.681
+D+0.750L+0.750S 6.741
+0.60D 1.749
Lr Only 0.450
L Only 4.570
S Only 0.530
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.000ft
+D+Lr 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.000in 0.000ft
Lr Only 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches

8.40k

+X

5.50in

=10.0ft

Height

5.50in



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B7.2 FDN

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16
General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6

End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber

Overall Column Height 5 ft Wood Member Type Sawn

Wood( g;e;dc::rsnO”'SZZZT;S;:_'??Z;) Exact Width 5.50 in  Allow Stress Modification Factors

Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.0

_ ) Area 30.250 in"2  Cfor Cvfor Compressior 1.0

Fb + 750.0 psi Fv 170.0 psi Ix 76.255 inta  Cfor Cv for Tension 1.0

Fb - 750.0 ps? Ft . 475.0 psi ly 76.255 in"4  Cm : Wet Use Factor 1.0

Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0

Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0

E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns 1.0 NDS 15.3.2
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :
Y-Y (depth) axis :

Unbraced Length for buckling ABOUT Y-Y Axis =5
Unbraced Length for buckling ABOUT X-X Axis = 5

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

Column self weight included : 32.781 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 5.0 ft, D = 4.010, Lr = 0.450, L = 7.150, S = 0.530 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =
Load Combination
Governing NDS Forumla
Location of max.above base
At maximum location values are .
Applied Axial
Applied Mx
Applied My
Fc : Allowable

PASS Maximum Shear Stress Ratio =
Load Combination
Location of max.above base
Applied Design Shear
Allowable Shear

Load Combination Results

0.5559: 1
+D+L

Comp Only, fc/Fc'

0.0 ft

11.193k
0.0 k-ft
0.0 k-ft

665.66 psi

00:1
+0.60D
5.0 ft
0.0 psi
272.0 psi

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.956 0.2218 PASS 0.0ft 0.0 PASS 5.0ft
+D+L 1.000 0.951 0.5559 PASS 0.0ft 0.0 PASS 5.0 ft
+D+Lr 1.250 0.937 0.1812 PASS 0.0ft 0.0 PASS 5.0ft
+D+S 1.150 0.943 0.1992 PASS 0.0ft 0.0 PASS 5.0 ft
+D+0.750Lr+0.750L 1.250 0.937 0.3930 PASS 0.0ft 0.0 PASS 5.0ft
+D+0.750L+0.750S 1.150 0.943 0.4271 PASS 0.0ft 0.0 PASS 5.0 ft
+0.60D 1.600 0.915 0.07821 PASS 0.0ft 0.0 PASS 5.0ft



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B7.2 FDN

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 4.043
+D+L 11.193
+D+Lr 4.493
+D+S 4.573
+D+0.750Lr+0.750L 9.743
+D+0.750L+0.750S 9.803
+0.60D 2.426
Lr Only 0.450
L Only 7.150
S Only 0.530
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+Lr 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.0001t
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
Lr Only 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches

5.50in

5.50in

+X

12.140k

Height = 5.0 ft




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B8

L2 Engineers

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,400.0 psi E : Modulus of Elasticity

Load Combination ASCE 7-16 Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi

Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi

Wood Grade - 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam Bracing Beam is Fully Braced against lateral-torsional buckling

D(4.55) Lr(3.05) L(5.35) S(3.81)  D(0.538) Lr(0.209)

D(0.1008) L(0.224)
k3 v v

D(0.2403) L(0.534)
v v v

L(0.942) S(0.259)

5.5x20

s

L

Span =15.80 ft

-

)

Applied Loads

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

Beam self weight NOT internally calculated and added

Point Load : D =4.550, Lr=3.050, L=5.350, S=3.810k @ 4.0 ft,

(2B2)

Uniform Load : D =0.0180, L =0.040 ksf, Extent = 0.0 -->> 4.0 ft, Tributary Width = 13.350 ft, (Floor)

Uniform Load : D =0.0180, L =0.040 ksf, Extent = 4.0 -->> 8.830 ft,

Tributary Width = 5.60 ft, (Floor)

Point Load : D =0.5380, Lr=0.2090, L =0.9420, S =0.2590 k @ 8.830 ft, (2B4)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.569 1 Maximum Shear Stress Ratio = 0.537:1
Section used for this span 5.5x20 Section used for this span 5.5x20

fb: Actual = 1,325.18psi fv: Actual = 142.27 psi
Fb: Allowable = 2,329.78psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 4.036ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.140 in Ratio = 1356>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.251 in Ratio = 756>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.2506 7.208 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 12.173 4.547
Overall MINimum 2.960 1.109
D Only 4.764 1.772
+D+L 11.684 4.362
+D+Lr 7.134 2.661
+D+S 7.724 2.881
+D+0.750Lr+0.750L 11.731 4.382



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: Hu Residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers
DESCRIPTION: 2B8

(c) ENERCALC INC 1983-2022

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
+D+0.750L+0.750S 12.173 4547
+0.60D 2.858 1.063
Lr Only 2.370 0.889
L Only 6.919 2.591

S Only 2.960 1.109



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B8.1

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 5.25x5.25
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Trus Joist
Overall Column Height 10 ft Wood Member Type Parallam PSL
Wood( g;idc::rsnOn-iizziir;jllcsiajlg:sst) Exact Width 5.250 in  Allow Stress Modification Factors
Wood Grade  Parallam PSL 2.2E Exact Depth 5.250 in Cf or Cv for Bending 1.0
_ ) Area 27563 in®2  CforCvfor Compressior 1.0
Fb + 2,900.0 psi Fv 290.0 psi Ix 63.308 inta  Cfor Cv for Tension 1.0
Fb - 2,900.0 pSI Ft . 2,025.0 psi ly 63.308 in"4 Cm : Wet Use Factor 1.0
Fc - Prll 2,900.0 ps! Density 45.070 pcf Ct : Temperature Fact 1.0
Fc - Perp 750.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 2,200.0 2,200.0 2,200.0 ksi Use Cr : Repetitive ? No
Minimum 1,118.19 1,118.19

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :
Y-Y (depth) axis :

Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 86.268 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 5.980, Lr = 2.430, L =9.580, S =

DESIGN SUMMARY

3.030 k

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.3609: 1
Load Combination +D+L
Governing NDS Forumla Comp Only, fc/Fc'
Location of max.above base 0.0 ft
At maximum location values are .

Applied Axial 15.646 k

Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 1,572.89 psi

PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 464.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.589 0.1431 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.542 0.3609 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.449 0.1895 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.483 0.2051 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.449 0.3362 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.483 0.350 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.359 0.07927 PASS 0.0ft 0.0 PASS 10.0 ft

1.0 NDS 15.3.2



L2 Engineers LLC
Design & Planning

17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B8.1

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 6.066
+D+L 15.646
+D+Lr 8.496
+D+S 9.096
+D+0.750Lr+0.750L 15.074
+D+0.750L+0.750S 15.524
+0.60D 3.640
Lr Only 2.430
L Only 9.580
S Only 3.030

Maximum Deflections for Load Combinations

Load Combination

Max. X-X Deflection Distance

Max. Y-Y Deflection Distance

D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.000ft
+D+Lr 0.0000in 0.000ft 0.000in 0.000ft
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.0001in 0.000ft
Lr Only 0.0000in 0.000ft 0.000in 0.000ft
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches
21.020k
+X
= Load 1
o
Te]
N
le}
+Y i
5.25x5.25

5.250 in




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B8.2

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method
End Fixities

Allowable Stress Design
Top & Bottom Pinned

Wood Section Name

Wood Grading/Manuf.

Overall Column Height 10 ft Wood Member Type
(Used Tor non-slender calc-ulations ) Exact Width

Wood Species  Douglas Fir-Larch Exact Depth
Wood Grade No.2
Fb + 750 psi Fv 170 psi ﬁ(rea
Fb - 750 psi Ft . 475 psi ly
Fc - Prll 700 psi Density 31.21 pcf
Fc - Perp 625 psi
E : Modulus of Elasticity . . . x-x Bending y-y Bending Axial

Basic 1300 1300 1300 ksi

Minimum 470 470

Applied Loads

6x6
Graded Lumber
Sawn

5.50 in Allow Stress Modification Factors

5.50 in Cf or Cv for Bending 1.0
30.250 in"2 Cf or Cv for Compressiol 1.0
76.255 inr4  Cfor Cv for Tension 1.0
76.255 in*4 Cm : Wet Use Factor 1.0
Ct : Temperature Fact 1.0
Cfu : Flat Use Factor 1.0

Kf : Built-up columns 1.0 NDS 15.3.2
Use Cr : Repetitive ? No

Brace condition for deflection (buckling) along columns :

X-X (width) axis :
Y-Y (depth) axis :

Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 4.140, Lr = 2.0, L = 4.90, S = 2.520 k

DESIGN SUMMARY

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 05815: 1
Load Combination +D+L
Governing NDS Forumla Comp Only, fc/Fc'
Location of max.above base 0.0 ft
At maximum location values are .

Applied Axial 9.106 k

Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 517.66 psi

PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.2864 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.740 0.5815 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.3529 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.3981 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.664 0.5334 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.694 0.5783 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.1302 PASS 0.0ft 0.0 PASS 10.0 ft



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B8.2

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 4.206
+D+L 9.106
+D+Lr 6.206
+D+S 6.726
+D+0.750Lr+0.750L 9.381
+D+0.750L+0.750S 9.771
+0.60D 2.523
Lr Only 2.000
L Only 4.900
S Only 2.520
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+Lr 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.0001t
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
Lr Only 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches

5.50in

5.50in

+X

13.560k

=10.0ft

Height




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B9

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

. DF/DF
1 24F-V4

Wood Species
Wood Grade

Beam Bracing

Fb + 2400 psi
Fb - 1850 psi
Fc - Prll 1650 psi
Fc - Perp 650 psi
Fv 265 psi
Ft 1100 psi

Beam is Fully Braced against lateral-torsional buckling

E : Modulus of Elasticity

Ebend- xx 1800ksi
Eminbend - xx 950ksi
Ebend- yy 1600ksi
Eminbend - yy 850Kksi
Density 31.21pcf

D(0.089)

D(0.126) L(0.42)

D(0.1152) L(0.256)

-

5.5x12

Span =7.0 ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width = 6.40 ft, (Floor)
Uniform Load : D =0.0180, L =0.060 ksf, Tributary Width = 7.0 ft, (Deck)
Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio =
Section used for this span
fb: Actual
Fb: Allowable
Load Combination
Location of maximum on span
Span # where maximum occurs

Maximum Deflection
Max Downward Transient Deflection

Max Upward Transient Deflection
Max Downward Total Deflection
Max Upward Total Deflection

0.2331 Maximum Shear Stress Ratio
5.5x12 Section used for this span
560.27 psi fv: Actual

2,400.00psi Fv: Allowable
+D+L Load Combination

3.500ft Location of maximum on span

Span # 1 Span # where maximum occurs
0.026 in Ratio=  3260>=360 Span:1:L Only

0 in Ratio = 0<360 n/a
0.038 in Ratio=  2190>=240 Span:1:+D+L

0 in Ratio = 0<240 n/a

0.216:1
5.5x12
57.25 psi
265.00 psi
+D+L
6.004 ft
Span#1

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0384 3.526 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 3.522 3.522
Overall MINimum 2.366 2.366
D Only 1.156 1.156
+D+L 3.522 3.522
+D+0.750L 2.930 2.930
+0.60D 0.693 0.693
L Only 2.366 2.366



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: Hu Residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B10

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design

Load Combination ASCE 7-16
Wood Species : DF/DF
Wood Grade 1 24F-V4

Beam Bracing

Fb + 2,400.0 psi E : Modulus of Elasticity

Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.09375) Lr(0.125) S(0.15625)

D(1.2) L(2.4)

D(0.0239

<H

4

L(0.0532)

A

5.5x12

Span = 15.330 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added
Point Load : D=1.20, L=2.40k @ 1.50 ft, (2b9)
Uniform Load : D =0.0890, Tributary Width = 1.0 ft, (Wall)
Uniform Load : D =0.0180, L =0.040 ksf, Tributary Width =

1.330 ft, (fLOOR)

Uniform Load : D =0.0150, Lr=0.020, S =0.0250 ksf, Tributary Width = 6.250 ft, (rOOF)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.430 1 Maximum Shear Stress Ratio = 0.428:1
Section used for this span 5.5x12 Section used for this span 5.5x12

fb: Actual = 1,186.79psi fv: Actual = 113.47 psi
Fb: Allowable = 2,760.00psi Fv: Allowable = 265.00 psi
Load Combination +D+0.750L+0.750S Load Combination +D+L
Location of maximum on span = 6.882ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.137 in Ratio = 1342>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.399 in Ratio = 460>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.3991 7.497 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 5.495 3.082
Overall MINimum 1.198 1.198
D Only 2.667 1.702
+D+L 5.240 2.344
+D+Lr 3.625 2.660
+D+S 3.865 2.899
+D+0.750Lr+0.750L 5.315 2.902



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam
LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B10

Project File: Hu Residcence.ec6

L2 Engineers (c) ENERCALC INC 1983-2022

Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
+D+0.750L+0.750S 5.495 3.082
+0.60D 1.600 1.021
Lr Only 0.958 0.958
L Only 2.573 0.643

S Only 1.198 1.198




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B11

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design

Load Combination ASCE 7-16
Wood Species : DF/DF
Wood Grade 1 24F-V4

Beam Bracing

Fb + 2,400.0 psi E : Modulus of Elasticity

Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(1.2) L(2.4)

D(0.02394) L(0.0798)

W

A

Span = 15.330 ft

3.5x12

A

Applied Loads

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

Beam self weight NOT internally calculated and added
Point Load : D=1.20, L=2.40k @ 1.50 ft, (2b9)

Uniform Load : D =0.0180, L =0.060 ksf, Tributary Width =1.330 ft, (fLOOR)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.378 1 Maximum Shear Stress Ratio = 0.532:1
Section used for this span 3.5x12 Section used for this span 3.5x12

fb: Actual = 906.50psi fv: Actual = 140.87 psi
Fb: Allowable = 2,400.00psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 4.252ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.211 in Ratio = 870>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.295 in Ratio = 623>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.2952 7.106 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 4.043 1.147
Overall MINimum 2.777 0.847
D Only 1.266 0.301
+D+L 4.043 1.147
+D+0.750L 3.349 0.936
+0.60D 0.760 0.181
L Only 2.777 0.847



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B12

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 2,900.0 psi Ebend- xx 2,200.0ksi
Fc - Prll 2,900.0 psi Eminbend - xx 1,118.19ksi
Wood Species : iLevel Truss Joist Fc - Perp 750.0 psi
Wood Grade ~ : Parallam PSL 2.2E Fv 290.0psi
Ft 2,025.0 psi Density 45.070pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.3) L(0.64) D(1.7) Lr(0.96) L(0.64) S(1.2) . D(0.1392) L(0.31) , .

D(0.0495) L(0.165)
v

D(0.2205) L(0.735)
7 7 i

i 5.25x22 ‘\

| Span = 20.250 ft ‘
| |

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

Beam self weight NOT internally calculated and added
Point Load: D=0.30, L=0.640k @ 2.0 ft, (2b11)
Uniform Load : D =0.0180, L = 0.060 ksf, Extent = 0.0 -->> 9.250 ft, Tributary Width = 12.250 ft, (rOOF dECK)
Uniform Load : D =0.0180, L =0.060 ksf, Extent = 9.250 -->> 20.250 ft, Tributary Width = 2.750 ft, (rOOF dECK)
Uniform Load : D =0.0180, L =0.040 ksf, Extent = 9.250 -->> 20.250 ft, Tributary Width = 7.750 ft, (LOOR)
Point Load : D=1.70, Lr=0.960, L =0.640, S=1.20 k @ 9.250 ft, (2b10)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.5211 Maximum Shear Stress Ratio = 0.413:1
Section used for this span 5.25x22 Section used for this span 5.25x22

fb: Actual = 1,510.86psi fv: Actual = 119.83 psi
Fb: Allowable = 2,900.00psi Fv: Allowable = 290.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 9.238ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.242 in Ratio = 1003>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.369 in Ratio = 657>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.3694 9.977 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 10.922 8.501
Overall MINimum 0.652 0.548
D Only 3.332 2.786
+D+L 10.922 8.501
+D+Lr 3.854 3.225

+D+S 3.984 3.334



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B12
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

+D+0.750Lr+0.750L 9.416 7.401

+D+0.750L+0.750S 9.513 7.483

+0.60D 1.999 1.672

Lr Only 0.521 0.439

L Only 7.590 5.714

S Only 0.652 0.548



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B12.1

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
Wood( g;e;dc::rsnO”'SZZZT;S;:_'??Z;) Exact Width 5.50 in  Allow Stress Modification Factors
Wood Grade No.2 Exact Depth 5.50 in Cf or Cv for Bending . 1.0
_ ) Area 30.250 in"2  Cfor Cvfor Compressior 1.0
Fb + 750.0 psi Fv 170.0 psi Ix 76.255 inta  Cfor Cv for Tension 1.0
Fb - 750.0 ps? Ft . 475.0 psi ly 76.255 in"4  Cm : Wet Use Factor 1.0
Fc - Prll 700.0 ps! Density 31.210 pcf Ct : Temperature Fact 1.0
Fc - Perp 625.0psi ‘ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial Kf : Built-up columns
Basic 1,300.0 1,300.0 1,300.0 ksi Use Cr : Repetitive ? No
Minimum 470.0 470.0

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 65.563 Ibs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 10.0 ft, D = 3.330, Lr = 0.520, L = 7.590, S =

DESIGN SUMMARY

0.650 k

Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.7015: 1
Load Combination +D+L
Governing NDS Forumla Comp Only, fc/Fc'
Location of max.above base 0.0 ft
At maximum location values are .

Applied Axial 10.986 k

Applied Mx 0.0 k-ft
Applied My 0.0 k-ft
Fc : Allowable 517.66 psi

PASS Maximum Shear Stress Ratio = 00:1
Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 272.0 psi

Load Combination Results

Maximum SERVICE Lateral Load Reactions . .

Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Top along X-X 0.0 k Bottom along X-X 0.0 k
Maximum SERVICE Load Lateral Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base
for load combination : n/a
Along X-X 0.0 in at 0.0 ft above base
for load combination : n/a
Other Factors used to calculate allowable stresses . . .
Bending Compression Tension

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.771 0.2312 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.740 0.7015 PASS 0.0ft 0.0 PASS 10.0 ft
+D+Lr 1.250 0.664 0.2226 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.694 0.2395 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L 1.250 0.664 0.5389 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.694 0.5668 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.572 0.1052 PASS 0.0ft 0.0 PASS 10.0 ft

1.0 NDS 15.3.2



L2 Engineers LLC
Design & Planning

17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B12.1

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 3.396
+D+L 10.986
+D+Lr 3.916
+D+S 4.046
+D+0.750Lr+0.750L 9.478
+D+0.750L+0.750S 9.576
+0.60D 2.037
Lr Only 0.520
L Only 7.590
S Only 0.650

Maximum Deflections for Load Combinations

Load Combination

Max. X-X Deflection Distance

Max. Y-Y Deflection Distance

D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.000ft
+D+Lr 0.0000in 0.000ft 0.000in 0.000ft
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750Lr+0.750L 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.0001in 0.000ft
Lr Only 0.0000in 0.000ft 0.000in 0.000ft
L Only 0.0000in 0.000ft 0.000in 0.000ft
S Only 0.0000in 0.000ft 0.000in 0.000ft
Sketches
12.090k
+X

=

o

©

Te]

5.50in

=10.0ft

Height




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers
DESCRIPTION: 2B13

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 875 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 875 psi Ebend- xx 1300ksi
Fc - Prll 600 psi Eminbend - xx 470ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade : No.2 Fv 170 psi
Ft 425 psi Density 31.21pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.11322) Lr(0.1258) S(0.15725)
v v v v v

i 4x8

Span = 8.0 ft

A

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 6.290 ft, (rOOF)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.647: 1 Maximum Shear Stress Ratio = 0.279:1
Section used for this span 4x8 Section used for this span 4x8

fh: Actual = 846.83psi fv: Actual = 54.62 psi
Fb: Allowable = 1,308.13psi Fv: Allowable = 195.50 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 4.000ft Location of maximum on span = 7.416ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.101 in Ratio = 951>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.174 in Ratio = 553>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.1735 4.029 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 1.082 1.082
Overall MINimum 0.629 0.629
D Only 0.453 0.453
+D+L 0.453 0.453
+D+Lr 0.956 0.956
+D+S 1.082 1.082
+D+0.750Lr+0.750L 0.830 0.830
+D+0.750L+0.750S 0.925 0.925
+0.60D 0.272 0.272

Lr Only 0.503 0.503



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B13

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

S Only 0.629 0.629



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B14

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2400 psi E : Modulus of Elasticity

Load Combination ASCE 7-16 Fb - 1850 psi Ebend- xx 1800ksi
Fc - Prll 1650 psi Eminbend - xx 950Kksi

Wood Species : DF/DF Fc - Perp 650 psi Ebend- yy 1600ksi

Wood Grade - 24F-V4 Fv 265 psi Eminbend - yy 850ksi
Ft 1100 psi Density 31.21pcf

Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D(0.1215) Lr(0.135) S(0.16875)
D(0.0135) Lr(0.015) S(0.01875)

S 5.5x10.5 i

‘ Span = 8.0 ft ‘
| \

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 0.750 ft, (rOOF DECK)

Uniform Load : D =0.0180, Lr=0.020, S =0.0250 ksf, Tributary Width = 6.750 ft, (FLOOR)
Uniform Load : D =0.0890 ksf, Tributary Width = 0.0 ft, (WALL)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.111:1 Maximum Shear Stress Ratio = 0.087:1
Section used for this span 5.5x10.5 Section used for this span 5.5x10.5

fb: Actual = 306.35psi fv: Actual = 26.41 psi
Fb: Allowable = 2,760.00psi Fv: Allowable = 304.75 psi
Load Combination +D+S Load Combination +D+S
Location of maximum on span = 4.000ft Location of maximum on span = 7.153 1t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.018 in Ratio = 5274>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.031 in Ratio = 3066>=240 Span:1:+D+S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+S 1 0.0313 4.029 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 1.290 1.290
Overall MINimum 0.750 0.750
D Only 0.540 0.540
+D+L 0.540 0.540
+D+Lr 1.140 1.140
+D+S 1.290 1.290
+D+0.750Lr+0.750L 0.990 0.990

+D+0.750L+0.750S 1.103 1.103



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B14

Vertical Reactions

L2 Engineers

Support notation : Far left is #1

(c) ENERCALC INC 1983-2022

Values in KIPS

Load Combination

Support 1 Support 2

+0.60D
Lr Only
S Only

0.324 0.324
0.600 0.600
0.750 0.750




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B15

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 2,400.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Wood Species : DF/DF Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Wood Grade - 24F-V4 Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.1908) L(0.636) S(0.265)
v E E E v

‘ Span = 5.0 ft ‘
\ |

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0180, L =0.060, S =0.0250 ksf, Tributary Width = 10.60 ft, (rOOF DECK)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.273 1 Maximum Shear Stress Ratio = 0.260:1
Section used for this span 3.5x9 Section used for this span 3.5x9

fb: Actual = 656.19psi fv: Actual = 68.97 psi
Fb: Allowable = 2,400.00psi Fv: Allowable = 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.500ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.024 in Ratio = 2552>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.032 in Ratio = 1873>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.0320 2.518 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 2.166 2.166
Overall MINimum 0.663 0.663
D Only 0.477 0.477
+D+L 2.067 2.067
+D+S 1.140 1.140
+D+0.750L 1.670 1.670
+D+0.750L+0.750S 2.166 2.166
+0.60D 0.286 0.286
L Only 1.590 1.590

S Only 0.663 0.663



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B16

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method : Allowable Stress Design Fb + 900 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900 psi Ebend- xx 1600ksi
Fc - Prll 1350 psi Eminbend - xx 580ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625 psi
Wood Grade : No.2 Fv 180 psi
Ft 575 psi Density 31.21pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
D(0.0135) L(0.045) S(0.01875)
v v v v v

4x8

A

Span = 8.0 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, L =0.060, S =0.0250 ksf, Tributary Width = 0.750 ft, (rOOF)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.157: 1 Maximum Shear Stress Ratio = 0.066 : 1
Section used for this span 4x8 Section used for this span 4x8

fh: Actual 183.16psi fv: Actual 11.81 psi
Fb: Allowable = 1,170.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 4.000ft Location of maximum on span = 7.416ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.023 in Ratio = 4092>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.032 in Ratio = 3003>=240 Span: 1: +D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.0320 4.029 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 0.245 0.245
Overall MINimum 0.075 0.075
D Only 0.054 0.054
+D+L 0.234 0.234
+D+S 0.129 0.129
+D+0.750L 0.189 0.189
+D+0.750L+0.750S 0.245 0.245
+0.60D 0.032 0.032
L Only 0.180 0.180
S Only 0.075 0.075



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B17

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

. DF/DF
1 24F-V4

Wood Species
Wood Grade

Beam Bracing

Fb + 2400 psi
Fb - 1850 psi
Fc - Prll 1650 psi
Fc - Perp 650 psi
Fv 265 psi
Ft 1100 psi

Beam is Fully Braced against lateral-torsional buckling

E : Modulus of Elasticity

Ebend- xx 1800ksi
Eminbend - xx 950ksi
Ebend- yy 1600ksi
Eminbend - yy 850Kksi
Density 31.21pcf

D(0.13644) L(0.4548) S(0.1895)

A

5.5x12

Span = 14.20 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, L =0.060, S =0.0250 ksf, Tributary Width = 7.580 ft, (rOOF)

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio = 0.564 1
Section used for this span 5.5x12
fb: Actual 1,354.75psi
Fb: Allowable = 2,400.00psi
Load Combination +D+L
Location of maximum on span = 7.100ft
Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.294 in Ratio =
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.400 in Ratio =
Max Upward Total Deflection 0 in Ratio =

Maximum Shear Stress Ratio
Section used for this span
fv: Actual
Fv: Allowable
Load Combination
Location of maximum on span
Span # where maximum occurs

0.310:1
5.5x12
82.17 psi
265.00 psi
+D+L
0.000 ft
Span#1

580>=360 Span:1:L Only
0<360 n/a

426>=240 Span: 1:+D+0.750L+0.750S
0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.4000 7.152 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 4.400 4.400
Overall MINimum 1.345 1.345
D Only 0.969 0.969
+D+L 4,198 4,198
+D+S 2.314 2.314
+D+0.750L 3.391 3.391
+D+0.750L+0.750S 4.400 4.400
+0.60D 0.581 0.581
L Only 3.229 3.229
S Only 1.345 1.345



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B17

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 6x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf.  Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
(Used Tor non'5|ender_Calculaﬂons) Exact Width 5.50 in Allow Stress Modification Factors
wggg 2‘::353 :gn;—Flr Exact Depth 5.50 in Cf or Cv for Bending 1.0
' ) ] Area 30.250 in"2 Cf or Cv for Compressiol 1.0
Fb+ 575 psi Fv 140 psi Ix 76.255 infa Cf or Cv for Tension 1.0
Fb- 575 ps! Ft . 375 psi ly 76.255 in*4 Cm : Wet Use Factor .85
Fc - Pl S75psi Density 26.84 pcf Incising Factors : Ct : Temperature Faci 1.0
Fc - Perp 405 psi ; . .
) ) ) or Bending 0.80 Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . ..~ x-xBending y-y Bending Axial for Elastic Modulus 0.95 Kf : Built-up columns 1.0 NDS 15.3.2
Basic 1100 1100 1100 ksi Use Cr : Repetitive ? No
Minimum 400 400

Applied Loads

Brace condition for deflection (buckling) along columns :
X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 1(
Y-Y (depth) axis :  Unbraced Length for buckling ABOUT X-X Axis = 1(

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

Column self weight included : 56.383 Ibs * Dead Load Factor

AXIAL LOADS . ..
Axial Load at 10.0 ft, D = 0.970, L = 3.230, S = 1.350 k

DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =

0.4573: 1 Maximum SERVICE Lateral Load Reactions . .

Load Combination +D+L Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0 k Bottom along X-X 0.0 k
Locatlo.n of max.al?ove base 0.0t Maximum SERVICE Load Lateral Deflections . . .
At maximum I_ocanon values are . Along Y-Y 0.0 in at 0.0 ft above base

Appll_ed Axial 4.256k for load combination : n/a

Applied Mx 0.0 k-ft .

Applied My 0.0 k-ft Along X-X o 0.0 in at 0.0 ft above base

Fc : Allowable 307.689 psi for load combination : n/a

Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 00:1 Bending  Compression Tension

Load Combination +0.60D
Location of max.above base 10.0 ft
Applied Design Shear 0.0 psi
Allowable Shear 173.824 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Cp C P Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.856 0.1196 PASS 0.0ft 0.0 PASS 10.0 ft
+D+L 1.000 0.836 0.4573 PASS 0.0ft 0.0 PASS 10.0 ft
+D+S 1.150 0.805 0.2306 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L 1.250 0.784 0.3163 PASS 0.0ft 0.0 PASS 10.0 ft
+D+0.750L+0.750S 1.150 0.805 0.4330 PASS 0.0ft 0.0 PASS 10.0 ft
+0.60D 1.600 0.709 0.04874 PASS 0.0ft 0.0 PASS 10.0 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

X-X Axis Reaction

Load Combination @ Base @ Top

k Y-Y Axis Reaction Axial Reaction
@ Base @ Top @ Base

My - End Moments k-ft Mx - End Moments
@ Base @ Top @ Base @ Top

D Only

1.026



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: P2B17

Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments k-ft Mx - End Moments
Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
+D+L 4.256
+D+S 2.376
+D+0.750L 3.449
+D+0.750L+0.750S 4.461
+0.60D 0.616
L Only 3.230
S Only 1.350
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.000ft
+D+L 0.0000in 0.000ft 0.000in 0.0001t
+D+S 0.0000in 0.000ft 0.000in 0.000ft
+D+0.750L 0.0000in 0.000ft 0.000in 0.0001t
+D+0.750L+0.750S 0.0000in 0.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.000in 0.0001t
L Only 0.0000in 0.000ft 0.000in 0.0001t
S Only 0.0000in 0.000ft 0.000in 0.0001t
Sketches
5.550k
+X
£ Load 1
o
o
Te)
+Y -
6x6

5.50in



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B18

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

. DF/DF
1 24F-V4

Wood Species
Wood Grade

Beam Bracing

Fb + 2,400.0 psi E : Modulus of Elasticity

Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.1215) L(0.405) S(0.16875)
v

3

A

Span = 8.0 ft

.5x9

A

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, L =0.060, S =0.0250 ksf, Tributary Width = 6.750 ft, (rOOF DECK)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.446 1 Maximum Shear Stress Ratio = 0.309:1
Section used for this span 3.5x9 Section used for this span 3.5x9

fb: Actual 1,069.71psi fv: Actual 81.99 psi
Fb: Allowable = 2,400.00psi Fv: Allowable 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 4.000ft Location of maximum on span = 7.270ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.098 in Ratio = 978>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.134 in Ratio = 718>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.1337 4.029 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 2.207 2.207
Overall MINimum 0.675 0.675
D Only 0.486 0.486
+D+L 2.106 2.106
+D+S 1.161 1.161
+D+0.750L 1.701 1.701
+D+0.750L+0.750S 2.207 2.207
+0.60D 0.292 0.292
L Only 1.620 1.620
S Only 0.675 0.675



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 2B19

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

. DF/DF
1 24F-V4

Wood Species
Wood Grade

Beam Bracing

Fb + 2,400.0 psi E : Modulus of Elasticity

Fb - 1,850.0 psi Ebend- xx 1,800.0ksi
Fc - Prll 1,650.0 psi Eminbend - xx 950.0ksi
Fc - Perp 650.0 psi Ebend- yy 1,600.0ksi
Fv 265.0 psi Eminbend - yy 850.0ksi
Ft 1,100.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.05175) L(0.

1725) $(0.071875)
v

A

5.5x12

Span = 16.250 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, L =0.060, S =0.0250 ksf, Tributary Width = 2.875 ft, (rOOF DECK)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.280 1 Maximum Shear Stress Ratio = 0.138:1
Section used for this span 55x12 Section used for this span 5.5x12

fb: Actual 672.91psi fv: Actual 36.57 psi
Fb: Allowable = 2,400.00psi Fv: Allowable 265.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 8.125ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.191 in Ratio = 1021>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.260 in Ratio = 749>=240 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.2602 8.184 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 1.910 1.910
Overall MINimum 0.584 0.584
D Only 0.420 0.420
+D+L 1.822 1.822
+D+S 1.004 1.004
+D+0.750L 1.472 1.472
+D+0.750L+0.750S 1.910 1.910
+0.60D 0.252 0.252
L Only 1.402 1.402
S Only 0.584 0.584



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16 L2 Engineers
DESCRIPTION: 2B20

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade  : No.2 Fv 180.0psi
Ft 575.0 psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling
D(0.05)
v v v v v
D(0.0135) L(0.045) S(0.01875)
v v v v v

i 4x8

Span = 10.0 ft

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0180, L =0.060, S =0.0250 ksf, Tributary Width = 0.750 ft, (rOOF)

Uniform Load : D =0.050, Tributary Width = 1.0 ft, (Sliding Door)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.454 1 Maximum Shear Stress Ratio = 0.157 : 1
Section used for this span 4x8 Section used for this span 4x8

fb: Actual = 530.80psi fv: Actual = 28.32 psi
Fb: Allowable = 1,170.00psi Fv: Allowable = 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 5.000ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.057 in Ratio=  2095>=720 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<720 n/a
Max Downward Total Deflection 0.142 in Ratio = 847 >=720 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<720 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.1417 5.036 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 0.557 0.557
Overall MINimum 0.094 0.094
D Only 0.318 0.318
+D+L 0.543 0.543
+D+S 0.411 0.411
+D+0.750L 0.486 0.486
+D+0.750L+0.750S 0.557 0.557
+0.60D 0.191 0.191

L Only 0.225 0.225



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 2B20

Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

S Only 0.094 0.094



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 1B1

CODE REFERENCES

L2 Engineers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
Load Combination ASCE 7-16

Wood Species
Wood Grade

. Douglas Fir-Larch
: No.2

Beam Bracing

Allowable Stress Design

Fb + 900 psi E : Modulus of Elasticity

Fb - 900 psi Ebend- xx 1600ksi
Fc - Prll 1350 psi Eminbend - xx 580ksi
Fc - Perp 625 psi

Fv 180 psi

Ft 575 psi Density 31.21pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.1773) L(0.4728)

A

4x8

A

Span = 3.750 ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0150, L =0.040 ksf, Tributary Width = 11.820 ft, (Floor)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.3821 Maximum Shear Stress Ratio = 0.272:1
Section used for this span 4x8 Section used for this span 4x8

fb: Actual 447 .24 psi fv: Actual 48.91 psi
Fb: Allowable = 1,170.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 1.875ft Location of maximum on span = 3.148f1t
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.012 in Ratio = 3781>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.016 in Ratio=  2750>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0164 1.889 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum
Overall MINimum
D Only

+D+L

+D+0.750L
+0.60D

L Only

1.219
0.887
0.332
1.219
0.997
0.199
0.887

1.219
0.887
0.332
1.219
0.997
0.199
0.887




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 1B2

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

Wood Species
Wood Grade

. Douglas Fir-Larch
: No.2

Beam Bracing

Fb + 900.0 psi
Fb - 900.0 psi
Fc - Prll 1,350.0 psi
Fc - Perp 625.0 psi
Fv 180.0 psi
Ft 575.0 psi

Beam is Fully Braced against lateral-torsional buckling

E : Modulus of Elasticity

Ebend- xx 1,600.0ksi
Eminbend - xx 580.0ksi
Density 31.210pcf

D(0.13935) L(0.3716)

A

4x8

Span =4.50 ft

A

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0150, L =0.040 ksf, Tributary Width =9.290 ft, (Floor)

DESIGN SUMMARY

Design OK

Maximum Bending Stress Ratio = 0.4331
Section used for this span 4x8
fb: Actual 506.18psi
Fb: Allowable = 1,170.00psi
Load Combination +D+L
Location of maximum on span = 2.250ft
Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.019 in Ratio =
Max Upward Transient Deflection 0 in Ratio =
Max Downward Total Deflection 0.027 in Ratio =
Max Upward Total Deflection 0 in Ratio =

Maximum Shear Stress Ratio
Section used for this span
fv: Actual
Fv: Allowable
Load Combination
Location of maximum on span
Span # where maximum occurs

2784>=360 Span:1:L Only
0<360 n/a

2025>=240 Span:1:+D+L
0<240 n/a

0.278 :1
4x8
50.10 psi
180.00 psi
+D+L
3.909 ft
Span#1

Overall Maximum Deflections

Load Combination Span

Max. "-" Defl Location in Span

Load Combination

Max. "+" Defl Location in Span

+D+L 1
Vertical Reactions

0.0267

2.266

Support notation : Far left is #1

0.0000 0.000
Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 1.150 1.150
Overall MINimum 0.836 0.836
D Only 0.314 0.314
+D+L 1.150 1.150
+D+0.750L 0.941 0.941
+0.60D 0.188 0.188
L Only 0.836 0.836



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 1B3

CODE REFERENCES

L2 Engineers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade : No.2 Fv 180.0psi
Ft 575.0 psi Density 31.210pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
D(0.1437) L(0.3832)
v v v v v

A

4x8

A

Span = 5.580 ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0150, L =0.040 ksf, Tributary Width = 9.580 ft, (Floor)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.686 1 Maximum Shear Stress Ratio = 0.381:1
Section used for this span 4x8 Section used for this span 4x8

fb: Actual 802.59psi fv: Actual 68.50 psi
Fb: Allowable = 1,170.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.790ft Location of maximum on span = 4.989 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.047 in Ratio = 1416>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.065 in Ratio=  1030>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span

Load Combination

Max. "+" Defl Location in Span

+D+L 1
Vertical Reactions

0.0650 2.810

Support notation : Far left is #1

0.0000 0.000
Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 1.470 1.470
Overall MINimum 1.069 1.069
D Only 0.401 0.401
+D+L 1.470 1.470
+D+0.750L 1.203 1.203
+0.60D 0.241 0.241
L Only 1.069 1.069



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 1B4

CODE REFERENCES

L2 Engineers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade : No.2 Fv 180.0psi
Ft 575.0 psi Density 31.210pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
D(0.174) L(0.464)
v v v v v

A

4x8

A

Span = 5.580 ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0150, L =0.040 ksf, Tributary Width = 11.60 ft, (Floor)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.8311 Maximum Shear Stress Ratio = 0.461:1
Section used for this span 4x8 Section used for this span 4x8

fb: Actual 971.82psi fv: Actual 82.95 psi
Fb: Allowable = 1,170.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.790ft Location of maximum on span = 4.989 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.057 in Ratio = 1169>=360 Span: 1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.079 in Ratio = 850>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0787 2.810 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Overall MAXimum 1.780 1.780
Overall MINimum 1.295 1.295
D Only 0.485 0.485
+D+L 1.780 1.780
+D+0.750L 1.456 1.456
+0.60D 0.291 0.291
L Only 1.295 1.295



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam Project File: hu residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: 1B5

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade : No.2 Fv 180.0 psi
Ft 575.0 psi Density 31.210pcf
Beam Bracing : Beam is Fully Braced against lateral-torsional buckling

D(0.1375) L(0.22)
v v - v v

Span = 5.50 ft

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

Beam self weight NOT internally calculated and added
Uniform Load : D =0.0250, L =0.040 ksf, Tributary Width = 5.50 ft, (Floor)

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.3011 Maximum Shear Stress Ratio = 0.183:1
Section used for this span 4x10 Section used for this span 4x10

fb: Actual = 325.01psi fv: Actual = 32.92 psi
Fb: Allowable = 1,080.00psi Fv: Allowable = 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 2.750ft Location of maximum on span = 4,737 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.012 in Ratio = 5350>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.020 in Ratio = 3292>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a
Overall Maximum Deflections
Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+L 1 0.0200 2.770 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 0.983 0.983
Overall MINimum 0.605 0.605
D Only 0.378 0.378
+D+L 0.983 0.983
+D+0.750L 0.832 0.832
+0.60D 0.227 0.227

L Only 0.605 0.605



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: 1B6

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : ASCE 7-16

Material Properties

Analysis Method :  Allowable Stress Design
Load Combination ASCE 7-16

Wood Species
Wood Grade

. Douglas Fir-Larch
: No.2

Beam Bracing

Fb + 900.0 psi E : Modulus of Elasticity

Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Fc - Perp 625.0 psi

Fv 180.0 psi

Ft 575.0 psi Density 31.210pcf

Beam is Fully Braced against lateral-torsional buckling

D(0.38) L(0.61)

D(0.0

3325) L(0.0532)

Y

Sp

6x10

A

an =11.10ft

Applied Loads

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

Beam self weight NOT internally calculated and added

Uniform Load : D =0.0250, L =0.040 ksf, Tributary Width = 1.330 ft, (Floor)

Point Load : D=0.380, L =0.610k @ 3.10 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.529 1 Maximum Shear Stress Ratio = 0.180:1
Section used for this span 6x10 Section used for this span 6x10

fb: Actual = 476.15psi fv: Actual = 32.35 psi
Fb: Allowable = 900.00psi Fv: Allowable = 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 3.119ft Location of maximum on span = 0.000 ft
Span # where maximum occurs = Span#1 Span # where maximum occurs = Span#1
Maximum Deflection
Max Downward Transient Deflection 0.065 in Ratio=  2035>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.106 in Ratio = 1253>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span

Max. "-" Defl Location in Span

Load Combination Max. "+" Defl Location in Span

+D+L 1
Vertical Reactions

0.1063

5.226

0.0000 0.000

Support notation : Far left is #1 Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 1.193 0.7
Overall MINimum 0.735 0.4
D Only 0.458 0.2
+D+L 1.193 0.7
+D+0.750L 1.010 0.6
+0.60D 0.275 0.1
L Only 0.735 0.4

56
66
91
56
40
74
66



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16

DESCRIPTION: Parapet Gutter Beam

CODE REFERENCES

L2 Engineers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :  Allowable Stress Design Fb + 900.0 psi E : Modulus of Elasticity
Load Combination ASCE 7-16 Fb - 900.0 psi Ebend- xx 1,600.0ksi
Fc - Prll 1,350.0 psi Eminbend - xx 580.0ksi
Wood Species : Douglas Fir-Larch Fc - Perp 625.0 psi
Wood Grade : No.2 Fv 180.0psi
Ft 575.0 psi Density 31.210pcf
Beam Bracing Beam is Fully Braced against lateral-torsional buckling
L(0.05)
v v v v v
i 2x6 i
Span = 8.0 ft

Applied Loads

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

Beam self weight NOT internally calculated and added
Uniform Load : L =0.050, Tributary Width = 1.0 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.542 1 Maximum Shear Stress Ratio = 0.180:1
Section used for this span 2x6 Section used for this span 2X6

fb: Actual 634.71psi fv: Actual 32.38 psi
Fb: Allowable = 1,170.00psi Fv: Allowable 180.00 psi
Load Combination +D+L Load Combination +D+L
Location of maximum on span = 4.000ft Location of maximum on span = 7.562 ft
Span # where maximum occurs = Span # 1 Span # where maximum occurs = Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.139 in Ratio = 689>=360 Span:1:L Only
Max Upward Transient Deflection 0 in Ratio = 0<360 n/a
Max Downward Total Deflection 0.139 in Ratio = 689>=240 Span:1:+D+L
Max Upward Total Deflection 0 in Ratio = 0<240 n/a

Overall Maximum Deflections

Load Combination Span

Max. "-" Defl Location in Span

Load Combination Max. "+" Defl Location in Span

L Only 1
Vertical Reactions

0.1393

4.029
Support notation : Far left is #1

0.0000 0.000
Values in KIPS

Load Combination

Support 1 Support 2

Overall MAXimum 0.200 0.200
Overall MINimum 0.200 0.200
+D+L 0.200 0.200
+D+0.750L 0.150 0.150
L Only 0.200 0.200




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16
DESCRIPTION: Parapet Post

L2 Engine

Code References

ers (c) ENERCALC INC 1983-2022

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Analysis Method Allowable Stress Design Wood Section Name 4x6
End Fixities Top Free, Bottom Fixed Wood Grading/Manuf.  Graded Lumber
Overall Column Height 4 ft Wood Member Type Sawn
Wood( g;e;dc::rsnOH'SZZC;T;;a;:T;z;) Exact Width 3.50 !n Allow Stress Modificat.ion Factors
Wood Grade No.l Exact Depth 5.50in Cf or Cv for Bending . 1.30
Fb+ 1200 psi - 170 psi Area 19.250 in2 Cf or Cv for Compressm\ 1.10
: _ Ix 48526 inn4  Cfor Cv for Tension 1.30
Fb - 1200 psi Ft 825 psi ly 19.651 in"4  Cm:Wet Use Factor ~ 0.850
Fe - Pl 1000 psi Density 81.21 pef Incising Factors : Ct : Temperature Faci 1.0
Fe - Perp 625psi for Bendin 0.80 Cfu : Flat Use Fact 1.0
. . . g . u : Flat Use Factor .

E : Modulus of Elasticity . .. x-x Bending y-y Bending Axial for Elastic Modulus 0.95 Kf : Built-up columns 1.0 NDS 15.3.2

Basic 1600 1600 1600 ksi Use Cr : Repetitive ? No

Minimum 580 580 Brace condition for deflection (buckling) along columns :

X-X (width) axis :  Unbraced Length for buckling ABOUT Y-Y Axis = 2.0 ft,

Y-Y (depth) axis :

Applied Loads

Unbraced Length for buckling ABOUT X-X Axis = 2.0 ft, |

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

Column self weight included : 16.689 Ibs * Dead Load Factor
BENDING LOADS . ..

Lat. Point Load at 4.0 ft creating My-y, L = 0.20 k
DESIGN SUMMARY

Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio =

0.8062: 1 Maximum SERVICE Lateral Load Reactions . .

Load Combination +D+L Top along Y-Y 0.0 k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp + Myy, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.20 k
Locatlo.n of max.al?ove base 0.0t Maximum SERVICE Load Lateral Deflections . . .
At maximum I_ocanon values are . Along Y-Y 0.0 in at 0.0 ft above base

Appll_ed Axial 0.01669k for load combination : n/a

Applied Mx 0.0 k-ft .

Applied My -0.80 k-ft Along X-X . Q.2456 in at 4.0 ft above base

Fc : Allowable 651.85 psi for load combination : +D+L

Other Factors used to calculate allowable stresses . . .
PASS Maximum Shear Stress Ratio = 0.1181:1 Bending Compression Tension

Load Combination +D+L
Location of max.above base 4.0 ft
Applied Design Shear 15.584 psi
Allowable Shear 131.920 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios

Maximum Shear Ratios

Load Combination Co C =] Stress Ratio  Status  Location Stress Ratio  Status  Location

D Only 0.900 0.934 0.001464 PASS 0.0ft 0.0 PASS 4.0 ft
+D+L 1.000 0.926 0.8062 PASS 0.0ft 0.1181 PASS 4.0 ft
+D+0.750L 1.250 0.903 0.4837 PASS 0.0ft 0.07088 PASS 4.0 ft
+0.60D 1.600 0.869 0.000531 PASS 0.0ft 0.0 PASS 4.0 ft

Maximum Reactions

Note: Only non-zero reactions are listed.

X-X Axis Reaction k Y-Y Axis Rea

ction Axial Reaction My - End Moments k-ft Mx- End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
D Only 0.017
+D+L 0.200 0.017 0.800
+D+0.750L 0.150 0.017 0.600



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wood Column

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16
DESCRIPTION: Parapet Post

Maximum Reactions

L2 Engineers

(c) ENERCALC INC 1983-2022

Note: Only non-zero reactions are listed.

X-X Axis Reaction

k Y-Y Axis Reaction Axial Reaction

My - End Moments k-ft Mx - End Moments

Load Combination @ Base @ Top @ Base @ Top @ Base @ Base @ Top @ Base @ Top
+0.60D 0.010
L Only 0.200 0.800
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
D Only 0.0000in 0.000ft 0.000in 0.0001t
+D+L 0.2456in 4.000ft 0.000in 0.0001t
+D+0.750L 0.1842in 4.000ft 0.000in 0.000ft
+0.60D 0.0000in 0.000ft 0.000in 0.000ft
L Only 0.2431in 3.973ft 0.000in 0.0001t
Sketches
+X
£
o
0
T}
+HY
4x6

3.50in




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: F1

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16
General Information

Material Properties
f'c : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
o) Values  Flexure

Shear

Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure

Use ftg wt for stability, moments & shears

Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear

Dimensions

Soil Design Values

3.0 ksi Allowable Soil Bearing
60.0 ksi Soil Density

3,122.0 ksi

145.0 pcf
0.90
0.750

10:1

Increase Bearing By Footing Weight
Soil Passive Resistance (for Sliding)
Soil/Concrete Friction Coeff.

2.50 ksf
110.0 pcf
No
250.0 pcf

0.30

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

0.00180 when footing base is below

ft
ksf
ft

1.0 : 1 Increases based on footing plan dimension

Yes Allowable pressure increase per foot of depth

Yes
No
No

= ksf

when max. length or width is greater than

= ft

Width parallel to X-X Axis =
Length parallel to Z-Z Axis =
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

Reinforcing

1.50
1.50
10.0

3.0

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars =
Reinforcing Bar Size =

# 4

Bandwidth Distribution Check (ACI 15.4.4.2)

Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

n/a
n/a
n/a

ft
ft
in

in
in

in

1

3-#4 Bars

fV) k
X-X Section Looking to +Z

6"

Edge Dist. = 3"

3-#4Barsg,

Z-Z Section Looking to +X

Lr L S

P : Column Load
OB : Overburden

1.160

2.580

ksf

M-xx
M-zz

k-ft
k-ft

V-x
V-z




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31

DESCRIPTION: F1
DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Min. Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.7132 Soil Bearing 1.783 ksf 2.50 ksf +D+L about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.05801 Z Flexure (+X) 0.690 k-ft/ft 11.894 k-ft/ft +1.20D+1.60L
PASS 0.05801 Z Flexure (-X) 0.690 k-ft/ft 11.894 k-ft/ft +1.20D+1.60L
PASS 0.05801 X Flexure (+2) 0.690 k-ft/ft 11.894 k-ft/ft +1.20D+1.60L
PASS 0.05801 X Flexure (-Z) 0.690 k-ft/ft 11.894 k-ft/ft +1.20D+1.60L
PASS 0.05866 1-way Shear (+X) 4.819 psi 82.158 psi +1.20D+1.60L
PASS 0.05866 1-way Shear (-X) 4.819 psi 82.158 psi +1.20D+1.60L
PASS 0.05866 1-way Shear (+2) 4.819 psi 82.158 psi +1.20D+1.60L
PASS 0.05866 1-way Shear (-2) 4.819 psi 82.158 psi +1.20D+1.60L
PASS 0.1466 2-way Punching 24.096 psi 164.317 psi +1.20D+1.60L
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.50 n/a 0.0 0.6364 0.6364 n/a n/a 0.255
X-X, +D+L 2.50 n/a 0.0 1.783 1.783 n/a n/a 0.713
X-X, +D+0.750L 2.50 n/a 0.0 1.496 1.496 n/a n/a 0.598
X-X, +0.60D 2.50 n/a 0.0 0.3818 0.3818 n/a n/a 0.153
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.6364 0.6364 0.255
Z-Z, +D+L 2.50 0.0 n/a n/a n/a 1.783 1.783 0.713
Z-Z, +D+0.750L 2.50 0.0 n/a n/a n/a 1.496 1.496 0.598
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.3818 0.3818 0.153
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.4.26
DESCRIPTION: P2B8.1 FDN

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16
General Information

Material Properties
f'c : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus

3.0 ksi
60.0 ksi
3,122.0 ksi

Soil Design Values
Allowable Soil Bearing

Soil Density

2.50 ksf

110.0 pcf
No

Concrete Density
o) Values  Flexure
Shear
Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure
Use ftg wt for stability, moments & shears
Add Pedestal Wt for Soil Pressure
Use Pedestal wt for stability, mom & shear

Dimensions

145.0 pcf
0.90
0.750

0.00180

1.0
Yes
Yes

No
No

1.0:
:1 Increases based on footing plan dimension

Increase Bearing By Footing Weight
Soil Passive Resistance (for Sliding)
Soil/Concrete Friction Coeff.

250.0 pcf
0.30

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

when footing base is below

ft
ksf
ft

1

Allowable pressure increase per foot of depth
= ksf
when max. length or width is greater than
= ft

4.0 ft
3.0 ft
12.0 in

Width parallel to X-X Axis =
Length parallel to Z-Z Axis =
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

3.0in

Reinforcing

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars = 6
Reinforcing Bar Size = # 4
Bandwidth Distribution Check (ACI 15.4.4.2) £
Direction Requiring Closer Separation

1
H*
S

Bars along Z-Z Axis
85.7 %
143 %

# Bars required within zone
# Bars required on each side of zone

Applied Loads

30"

N
N

Edge Dist. = 3"

40"

: 4 -#4Bars - 6-#4Bars

S
-

3

XX Secton Cooking to 32 Z-Z Section Looking to +X

D Lr

L S

P : Column Load 7.140 2.430

OB : Overburden

12.160 3.030 k
ksf

M-xx
M-zz

k-ft
k-ft

V-x
V-z



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.4.26 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: P2B8.1 FDN

DESIGN SUMMARY Design OK

Min. Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.7012 Soil Bearing 1.753 ksf 2.50 ksf +D+L about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.4695 Z Flexure (+X) 4.923 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.4695 Z Flexure (-X) 4.923 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.2356 X Flexure (+2) 2.769 k-ft/ft 11.753 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.2356 X Flexure (-Z) 2.769 k-ft/ft 11.753 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.3440 1-way Shear (+X) 28.263 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.3440 1-way Shear (-X) 28.263 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.2081 1-way Shear (+Z) 17.094 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.2081 1-way Shear (-2) 17.094 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.5299 2-way Punching 87.067 psi 164.317 psi +1.20D+1.60L+0.50S

Detailed Results

Soil Bearing

Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.50 n/a 0.0 0.740 0.740 n/a n/a 0.296
X-X, +D+L 2.50 n/a 0.0 1.753 1.753 n/a n/a 0.701
X-X, +D+Lr 2.50 n/a 0.0 0.9425 0.9425 n/a n/a 0.377
X-X, +D+S 2.50 n/a 0.0 0.9925 0.9925 n/a n/a 0.397
X-X, +D+0.750Lr+0.750L 2.50 n/a 0.0 1.652 1.652 n/a n/a 0.661
X-X, +D+0.750L+0.750S 2.50 n/a 0.0 1.689 1.689 n/a n/a 0.676
X-X, +0.60D 2.50 n/a 0.0 0.4440 0.4440 n/a n/a 0.178
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.740 0.740 0.296
Z-Z, +D+L 2.50 0.0 n/a n/a n/a 1.753 1.753 0.701
Z-Z, +D+Lr 2.50 0.0 n/a n/a n/a 0.9425 0.9425 0.377
Z-Z, +D+S 2.50 0.0 n/a n/a n/a 0.9925 0.9925 0.397
Z-Z, +D+0.750Lr+0.750L 2.50 0.0 n/a n/a n/a 1.652 1.652 0.661
Z-Z, +D+0.750L+0.750S 2.50 0.0 n/a n/a n/a 1.689 1.689 0.676
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.4440 0.4440 0.178

Overturning Stability

Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status

Footing Has NO Overturning

Sliding Stability All units k

Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: P2B8.2 FDN

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 3.0 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 3,122.0 ksi Increase Bearing By Footing Weight
Concrete Density 145.0 pcf Soil Passive Resistance (for Sliding)
[0) Values  Flexure 0.90 Soil/Concrete Friction Coeff.

) ) Shear = 0.750 Increases based on footing Depth
Analysis Settings Footing base depth below soil surface

Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.00180 when footing base is below

Min. Overturning Safety Factor 10:1
Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth

Use ftg wt for stability, moments & shears : Yes h lenath idth er th = ksf
Add Pedestal Wt for Soil Pressure : No when max. length or width 1s greater than

Use Pedestal wt for stability, mom & shear : No
Dimensions

2.50 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

= ft

Width parallel to X-X Axis = 3.0 ft
Length parallel to Z-Z Axis = 3.0 ft z
Footing Thickness = 12.0 in

Pedestal dimensions... X X
px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete...
at Bottom of footing = 3.0in

30"

Edge Dist. = 3"

Reinforcing 30"

Bars parallel to X-X Axis _
Number of Bars - 4.0
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars = 4.0 : e : I
Reinforcing Bar Size = # 4 - 4-#4Bars - 4-#4Bars S
Bandwidth Distribution Check (ACI 15.4.4.2) R T A 2 e -
. . L . T I i
Direction Requiring Closer Separation X-X Section Looking to +Z Z-Z Section Looking to +X
n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

1
H*
S

3n

P : Column Load
OB : Overburden
M-xx

M-zz

V-x

V-z

5.30 2.0 7.480 2.520 k
ksf
k-ft
k-ft

Inn
x~



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B8.2 FDN

DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Min. Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.6268 Soil Bearing 1.567 ksf 2.50 ksf +D+0.750L+0.750S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.2335 Z Flexure (+X) 2.449 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.2335 Z Flexure (-X) 2.449 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.2335 X Flexure (+2) 2.449 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.2335 X Flexure (-Z) 2.449 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.1840 1-way Shear (+X) 15.114 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1840 1-way Shear (-X) 15.114 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1840 1-way Shear (+Z) 15.114 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1840 1-way Shear (-2) 15.114 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.3449 2-way Punching 56.678 psi 164.317 psi +1.20D+1.60L+0.50S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.50 n/a 0.0 0.7339 0.7339 n/a n/a 0.294
X-X, +D+L 2.50 n/a 0.0 1.565 1.565 n/a n/a 0.626
X-X, +D+Lr 2.50 n/a 0.0 0.9561 0.9561 n/a n/a 0.382
X-X, +D+S 2.50 n/a 0.0 1.014 1.014 n/a n/a 0.406
X-X, +D+0.750Lr+0.750L 2.50 n/a 0.0 1.524 1.524 n/a n/a 0.610
X-X, +D+0.750L+0.750S 2.50 n/a 0.0 1.567 1.567 n/a n/a 0.627
X-X, +0.60D 2.50 n/a 0.0 0.4403 0.4403 n/a n/a 0.176
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.7339 0.7339 0.294
Z-Z, +D+L 2.50 0.0 n/a n/a n/a 1.565 1.565 0.626
Z-Z, +D+Lr 2.50 0.0 n/a n/a n/a 0.9561 0.9561 0.382
Z-Z, +D+S 2.50 0.0 n/a n/a n/a 1.014 1.014 0.406
Z-Z, +D+0.750Lr+0.750L 2.50 0.0 n/a n/a n/a 1.524 1.524 0.610
Z-Z, +D+0.750L+0.750S 2.50 0.0 n/a n/a n/a 1.567 1.567 0.627
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.4403 0.4403 0.176
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: P2B2.1 FDN

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 3.0 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 3,122.0 ksi Increase Bearing By Footing Weight
Concrete Density 145.0 pcf Soil Passive Resistance (for Sliding)
[0) Values  Flexure 0.90 Soil/Concrete Friction Coeff.

) ) Shear = 0.750 Increases based on footing Depth
Analysis Settings Footing base depth below soil surface

Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.00180 when footing base is below

Min. Overturning Safety Factor 10:1
Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth

Use ftg wt for stability, moments & shears : Yes h lenath idth er th = ksf
Add Pedestal Wt for Soil Pressure : No when max. length or width 1s greater than

Use Pedestal wt for stability, mom & shear : No
Dimensions

2.50 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

= ft

Width parallel to X-X Axis = 3.0 ft
Length parallel to Z-Z Axis = 3.0 ft z
Footing Thickness = 12.0 in

Pedestal dimensions... X X
px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete...
at Bottom of footing = 3.0in

30"

Edge Dist. = 3"

Reinforcing 30"

Bars parallel to X-X Axis _
Number of Bars - 4.0
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars = 4.0 : e : I
Reinforcing Bar Size = # 4 - 4-#4Bars - 4-#4Bars S
Bandwidth Distribution Check (ACI 15.4.4.2) R T A 2 e -
. . L . T I i
Direction Requiring Closer Separation X-X Section Looking to +Z Z-Z Section Looking to +X
n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

1
H*
S

3n

D Lr L S \W E H

P : Column Load
OB : Overburden
M-xx

M-zz

V-x

V-z

6.140 1.950 11.220 2.440 k
ksf
k-ft
k-ft

Inn
x~



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B2.1 FDN

DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Min. Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.8296 Soil Bearing 2.074 ksf 2.50 ksf +D+L about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.3164 Z Flexure (+X) 3.318 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.3164 Z Flexure (-X) 3.318 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.3164 X Flexure (+2) 3.318 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.3164 X Flexure (-Z) 3.318 k-ft/ft 10.486 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.2493 1-way Shear (+X) 20.478 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.2493 1-way Shear (-X) 20.478 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.2493 1-way Shear (+Z) 20.478 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.2493 1-way Shear (-2) 20.478 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.4674 2-way Punching 76.794 psi 164.317 psi +1.20D+1.60L+0.50S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.50 n/a 0.0 0.8272 0.8272 n/a n/a 0.331
X-X, +D+L 2.50 n/a 0.0 2.074 2.074 n/a n/a 0.830
X-X, +D+Lr 2.50 n/a 0.0 1.044 1.044 n/a n/a 0.418
X-X, +D+S 2.50 n/a 0.0 1.098 1.098 n/a n/a 0.439
X-X, +D+0.750Lr+0.750L 2.50 n/a 0.0 1.925 1.925 n/a n/a 0.770
X-X, +D+0.750L+0.750S 2.50 n/a 0.0 1.966 1.966 n/a n/a 0.786
X-X, +0.60D 2.50 n/a 0.0 0.4963 0.4963 n/a n/a 0.199
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.8272 0.8272 0.331
Z-Z, +D+L 2.50 0.0 n/a n/a n/a 2.074 2.074 0.830
Z-Z, +D+Lr 2.50 0.0 n/a n/a n/a 1.044 1.044 0.418
Z-Z, +D+S 2.50 0.0 n/a n/a n/a 1.098 1.098 0.439
Z-Z, +D+0.750Lr+0.750L 2.50 0.0 n/a n/a n/a 1.925 1.925 0.770
Z-Z, +D+0.750L+0.750S 2.50 0.0 n/a n/a n/a 1.966 1.966 0.786
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.4963 0.4963 0.199
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: P2B1.2 FDN

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength 3.0 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Soil Density
Ec : Concrete Elastic Modulus 3,122.0 ksi Increase Bearing By Footing Weight
Concrete Density 145.0 pcf Soil Passive Resistance (for Sliding)
[0) Values  Flexure 0.90 Soil/Concrete Friction Coeff.

) ) Shear = 0.750 Increases based on footing Depth
Analysis Settings Footing base depth below soil surface

Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.00180 when footing base is below

Min. Overturning Safety Factor 10:1
Min. Sliding Safety Factor 1.0 : 1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth

Use ftg wt for stability, moments & shears : Yes h lenath idth er th = ksf
Add Pedestal Wt for Soil Pressure : No when max. length or width 1s greater than

Use Pedestal wt for stability, mom & shear : No
Dimensions

2.50 ksf
110.0 pcf
No
250.0 pcf

0.30

ft
ksf
ft

= ft

Width parallel to X-X Axis = 3.0 ft
Length parallel to Z-Z Axis = 3.0 ft z
Footing Thickness = 12.0 in

Pedestal dimensions... X X
px : parallel to X-X Axis in
pz : parallel to Z-Z Axis in
Height in

Rebar Centerline to Edge of Concrete...
at Bottom of footing = 3.0in

30"

Edge Dist. = 3"

Reinforcing 30"

Bars parallel to X-X Axis _
Number of Bars - 4
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars = 4.0 : e : I
Reinforcing Bar Size = # 4 - 4-#4Bars - 4-#4Bars S
Bandwidth Distribution Check (ACI 15.4.4.2) R T A 2 e -
. . L . T I i
Direction Requiring Closer Separation X-X Section Looking to +Z Z-Z Section Looking to +X
n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

1
H*
S

3n

P : Column Load
OB : Overburden
M-xx

M-zz

V-x

V-z

4.0 1.0 7.0 1.0 k
ksf
k-ft
k-ft

Inn
x~



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B1.2 FDN

DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Min. Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.5468 Soil Bearing 1.367 ksf 2.50 ksf +D+L about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.1967 Z Flexure (+X) 2.063 k-ft/ft 10.486 k-ft/ft +1.20D+0.50Lr+1.60L
PASS 0.1967 Z Flexure (-X) 2.063 k-ft/ft 10.486 k-ft/ft +1.20D+0.50Lr+1.60L
PASS 0.1967 X Flexure (+2) 2.063 k-ft/ft 10.486 k-ft/ft +1.20D+0.50Lr+1.60L
PASS 0.1967 X Flexure (-Z) 2.063 k-ft/ft 10.486 k-ft/ft +1.20D+0.50Lr+1.60L
PASS 0.1550 1-way Shear (+X) 12.731 psi 82.158 psi +1.20D+0.50Lr+1.60L
PASS 0.1550 1-way Shear (-X) 12.731 psi 82.158 psi +1.20D+0.50Lr+1.60L
PASS 0.1550 1-way Shear (+2) 12.731 psi 82.158 psi +1.20D+0.50Lr+1.60L
PASS 0.1550 1-way Shear (-2) 12.731 psi 82.158 psi +1.20D+0.50Lr+1.60L
PASS 0.2906 2-way Punching 47.743 psi 164.317 psi +1.20D+0.50Lr+1.60L
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.50 n/a 0.0 0.5894 0.5894 n/a n/a 0.236
X-X, +D+L 2.50 n/a 0.0 1.367 1.367 n/a n/a 0.547
X-X, +D+Lr 2.50 n/a 0.0 0.7006 0.7006 n/a n/a 0.280
X-X, +D+S 2.50 n/a 0.0 0.7006 0.7006 n/a n/a 0.280
X-X, +D+0.750Lr+0.750L 2.50 n/a 0.0 1.256 1.256 n/a n/a 0.502
X-X, +D+0.750L+0.750S 2.50 n/a 0.0 1.256 1.256 n/a n/a 0.502
X-X, +0.60D 2.50 n/a 0.0 0.3537 0.3537 n/a n/a 0.142
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.5894 0.5894 0.236
Z-Z, +D+L 2.50 0.0 n/a n/a n/a 1.367 1.367 0.547
Z-Z, +D+Lr 2.50 0.0 n/a n/a n/a 0.7006 0.7006 0.280
Z-Z, +D+S 2.50 0.0 n/a n/a n/a 0.7006 0.7006 0.280
Z-Z, +D+0.750Lr+0.750L 2.50 0.0 n/a n/a n/a 1.256 1.256 0.502
Z-Z, +D+0.750L+0.750S 2.50 0.0 n/a n/a n/a 1.256 1.256 0.502
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.3537 0.3537 0.142
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B17 FDN

Code References

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : ASCE 7-16
General Information

Material Properties
f'c : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
o) Values  Flexure

Shear

Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure

Use ftg wt for stability, moments & shears

Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear

Dimensions

3.0 ksi
60.0 ksi
3,122.0 ksi
145.0 pcf
0.90
0.750

0.00180

1.0
Yes
Yes

No
No

1.0:
01

1

Soil Design Values
Allowable Soil Bearing
Soil Density
Increase Bearing By Footing Weight
Soil Passive Resistance (for Sliding)
Soil/Concrete Friction Coeff.

2.50 ksf
110.0 pcf
No
250.0 pcf

0.30

Increases based on footing Depth
Footing base depth below soil surface
Allow press. increase per foot of depth

when footing base is below

ft
ksf
ft

Increases based on footing plan dimension
Allowable pressure increase per foot of depth
= ksf
when max. length or width is greater than
= ft

Width parallel to X-X Axis =
Length parallel to Z-Z Axis =
Footing Thickness =

Pedestal dimensions...
px : parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

Reinforcing

2.0 ft
2.0 ft
10.0 in

in
in

3.0in

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars =
Reinforcing Bar Size =

Bandwidth Distribution Check (ACI 15.4.4.2) o

X-X Section Looking

Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

# 4

20"

Edge Dist. = 3"

2"

i

)

~

3-#4Bars

3"

[

| it

n/a
n/a
n/a

to + Z-Z Section Looking to +X

D Lr

L S

P : Column Load
OB : Overburden

0.970 1.080

3.230 1.350 k
ksf

M-xx
M-zz

k-ft
k-ft

V-x
V-z




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

General Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: P2B17 FDN

DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Min. Ratio Iltem Applied Capacity Governing Load Combination
PASS 0.4888 Soil Bearing 1.222 ksf 2.50 ksf +D+0.750L+0.750S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift
PASS 0.09675 Z Flexure (+X) 0.8759 Kk-ft/ft 9.053 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.09675 Z Flexure (-X) 0.8759 Kk-ft/ft 9.053 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.09675 X Flexure (+2) 0.8759 Kk-ft/ft 9.053 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.09675 X Flexure (-Z) 0.8759 Kk-ft/ft 9.053 k-ft/ft +1.20D+1.60L+0.50S
PASS 0.1066 1-way Shear (+X) 8.759 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1066 1-way Shear (-X) 8.759 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1066 1-way Shear (+Z) 8.759 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1066 1-way Shear (-2) 8.759 psi 82.158 psi +1.20D+1.60L+0.50S
PASS 0.1980 2-way Punching 32.533 psi 164.317 psi +1.20D+1.60L+0.50S
Detailed Results
Soil Bearing
Rotation Axis & Xecc Zecc Actual Soil Bearing Stress @ Location Actual / Allow
Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, D Only 2.50 n/a 0.0 0.3633 0.3633 n/a n/a 0.145
X-X, +D+L 2.50 n/a 0.0 1.171 1171 n/a n/a 0.468
X-X, +D+Lr 2.50 n/a 0.0 0.6333 0.6333 n/a n/a 0.253
X-X, +D+S 2.50 n/a 0.0 0.7008 0.7008 n/a n/a 0.280
X-X, +D+0.750Lr+0.750L 2.50 n/a 0.0 1.171 1.171 n/a n/a 0.468
X-X, +D+0.750L+0.750S 2.50 n/a 0.0 1.222 1.222 n/a n/a 0.489
X-X, +0.60D 2.50 n/a 0.0 0.2180 0.2180 n/a n/a 0.087
Z-Z, D Only 2.50 0.0 n/a n/a n/a 0.3633 0.3633 0.145
Z-Z, +D+L 2.50 0.0 n/a n/a n/a 1.171 1171 0.468
Z-Z, +D+Lr 2.50 0.0 n/a n/a n/a 0.6333 0.6333 0.253
Z-Z, +D+S 2.50 0.0 n/a n/a n/a 0.7008 0.7008 0.280
Z-Z, +D+0.750Lr+0.750L 2.50 0.0 n/a n/a n/a 1171 1171 0.468
Z-Z, +D+0.750L+0.750S 2.50 0.0 n/a n/a n/a 1.222 1.222 0.489
Z-Z, +0.60D 2.50 0.0 n/a n/a n/a 0.2180 0.2180 0.087
Overturning Stability
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis
Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding



L2 Engineers LLC
Design & Planning
17848 NE 198th Place
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Wall Footing Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: F2

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength = 3.0ksi Allowable Soil Bearing = 2.50 ksf
fy : Rebar Yield = 60.0 ksi Increase Bearing By Footing Weight = No
Ec : Concrete Elastic Modulus = 3,122.0ksi Soil Passive Resistance (for Sliding) = 250.0 pcf
Concrete Density = 145.0 pcf Soil/Concrete Friction Coeff. = 0.30
¢ Values  Flexure = 0.90
Shear - 0.750 Increases based on footing Depth
Analysis Settings /Iilt-lz‘ferelralce Deptl'ln below Surfa;:e ¢ deoth f |f<t .
Min Steel % Bending Reinf. = ovr\:. rte)ssurfe r:_crea_is?) pler oot of dept B ﬂs
Min Allow % Temp Reinf. = 0.00180 when base fooling Is below =
Min. Overturning Safety Factor = 1.0:1 Increases based on footing Width
Min. Sliding Safety Factor = 1.0:1 Allow. Pressure Increase per foot of width = ksf
AutoCalc Footing Weight as DL : Yes when footing is wider than = ft
Adjusted Allowable Bearing Pressure = 2.50 ksf
Dimensions Reinforcing
Footing Width = 2.0t Footing Thickness = 12.0in Bars along X-X Axis
Wall Thickness = 8.0in Rebar Centerline to Edge of Concrete... Bar spacing = 8.00
Wall center offset at Bottom of footing = 3.0in Reinforcing Bar Size = # 4
from center of footing = 0in
1-0"
20"
X-X Section Looking to +Z.
Applied Loads
D Lr L S w E H
P : Column Load = 0.8070 0.240 0.780 0.30 k
OB : Overburden = ksf
V-x = k
M-zz = k-ft

Vx applied in above top of footing



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wall Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: F2

DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Factor of Safety Item Applied Capacity Governing Load Combination
PASS n/a QOverturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0k 0.0k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift

Utilization Ratio Item Applied Capacity Governing Load Combination
PASS 0.3814 Soil Bearing 0.9535 ksf 2.50 ksf +D+0.750L+0.750S
PASS 0.02566 Z Flexure (+X) 0.3016 Kk-ft 11.753 k-ft +1.20D+1.60L+0.50S
PASS 0.02039 Z Flexure (-X) 0.2396 Kk-ft 11.753 k-ft +1.20D+L+0.20S
PASS n/a 1-way Shear (+X) 0.0 psi 82.158 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a

Detailed Results

Soil Bearing

Rotation Axis &

Actual Soil Bearing Stress

Actual / Allowable

Load Combination... Gross Allowable Xecc -X +X Ratio
, D Only 2.50 ksf 0.0in 0.5485 ksf 0.5485 ksf 0.219
,+D+L 2.50 ksf 0.0in 0.9385 ksf 0.9385 ksf 0.375
, +D+Lr 2.50 ksf 0.0in 0.6685 ksf 0.6685 ksf 0.267
, +D+S 2.50 ksf 0.0in 0.6985 ksf 0.6985 ksf 0.279
, +D+0.750Lr+0.750L 2.50 ksf 0.0in 0.9310 ksf 0.9310 ksf 0.372
, +D+0.750L+0.750S 2.50 ksf 0.0in 0.9535 ksf 0.9535 ksf 0.381
, +0.60D 2.50 ksf 0.0in 0.3291 ksf 0.3291 ksf 0.132
Overturning Stability Units : k-ft
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability
Force Application Axis
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio Status
Footing Has NO Sliding
Footing Flexure
Flexure Axis & Load Combination Mu Which Tension @ Bot. As. Req'd G\(rn. As Ac.tual As Phi*Mn
k-ft Side ? or Top ? in~2 in"2 in"2 Kk-ft Status
, +1.40D 0.1706 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.40D 0.1706 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+1.60L 0.2983 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+1.60L 0.2983 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60L+0.50S 0.3016 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60L+0.50S 0.3016 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr+L 0.2756 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr+L 0.2756 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr 0.1889 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr 0.1889 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+1.60S 0.2863 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+1.60S 0.2863 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60S 0.1996 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60S 0.1996 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+L 0.2463 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+L 0.2463 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.50S 0.2496 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.50S 0.2496 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +0.90D 0.1097 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +0.90D 0.1097 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.20S 0.2396 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.20S 0.2396 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wall Footing Project File: hu residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: F2

One Way Shear Units : k

Load Combination... Vu @ -X Vu @ +X Vu:Max Phi Vn Vu / Phi*Vn Status
+1.40D Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+0.50Lr+1.60L Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+1.60L+0.50S Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+1.60Lr+L Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+1.60Lr Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+L+1.60S 0 psi 0 psi 0 psi 82.158 psi 0 OK
+1.20D+1.60S Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+0.50Lr+L 0 psi 0 psi 0 psi 82.158 psi 0 OK
+1.20D+L+0.50S Opsi Opsi 0 psi 82.158 psi 0 OK
+0.90D 0 psi 0 psi 0 psi 82.158 psi 0 OK
+1.20D+L+0.20S Opsi Opsi 0 psi 82.158 psi 0 OK



L2 Engineers LLC
Design & Planning
17848 NE 198th Place
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Wall Footing Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: F2 @ POST

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

General Information

Material Properties Soil Design Values
f'c : Concrete 28 day strength = 3.0ksi Allowable Soil Bearing = 2.50 ksf
fy : Rebar Yield = 60.0 ksi Increase Bearing By Footing Weight = No
Ec : Concrete Elastic Modulus = 3,122.0ksi Soil Passive Resistance (for Sliding) = 250.0 pcf
Concrete Density = 145.0 pcf Soil/Concrete Friction Coeff. = 0.30
¢ Values  Flexure = 0.90
Shear - 0.750 Increases based on footing Depth
Analysis Settings /Iilt-lz‘ferelralce Deptl'ln below Surfa;:e ¢ deoth f |f<t .
Min Steel % Bending Reinf. = ovr\:. rte)ssurfe r:_crea_isetz) pler oot of dept B ﬂs
Min Allow % Temp Reinf. = 0.00180 when base fooling Is below =
Min. Overturning Safety Factor = 1.0:1 Increases based on footing Width
Min. Sliding Safety Factor = 1.0:1 Allow. Pressure Increase per foot of width = ksf
AutoCalc Footing Weight as DL : Yes when footing is wider than = ft
Adjusted Allowable Bearing Pressure = 2.50 ksf
Dimensions Reinforcing
Footing Width = 2.0t Footing Thickness = 12.0in Bars along X-X Axis
Wall Thickness = 8.0in Rebar Centerline to Edge of Concrete... Bar spacing = 8.00
Wall center offset at Bottom of footing = 3.0in Reinforcing Bar Size = # 4
from center of footing = 0in
1-0"
20"
X-X Section Looking to +Z.
Applied Loads
D Lr L S w E H
P : Column Load = 2.0 0.460 2.0 0.5670 k
OB : Overburden = ksf
V-x = k
M-zz = k-ft

Vx applied in above top of footing



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wall Footing

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.3.31
DESCRIPTION: F2 @ POST

DESIGN SUMMARY

L2 Engineers

(c) ENERCALC INC 1983-2022

Design OK

Factor of Safety Item Applied Capacity Governing Load Combination
PASS n/a QOverturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning
PASS n/a Sliding - X-X 0.0k 0.0k No Sliding
PASS n/a Uplift 0.0 k 0.0 k No Uplift

Utilization Ratio Item Applied Capacity Governing Load Combination
PASS 0.8580 Soil Bearing 2.145 ksf 2.50 ksf +D+L
PASS 0.05891 Z Flexure (+X) 0.6924 Kk-ft 11.753 k-ft +1.20D+1.60L+0.50S
PASS 0.04596 Z Flexure (-X) 0.5402 k-ft 11.753 k-ft +1.20D+L+0.20S
PASS n/a 1-way Shear (+X) 0.0 psi 82.158 psi n/a
PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi n/a

Detailed Results

Soil Bearing

Rotation Axis &

Actual Soil Bearing Stress

Actual / Allowable

Load Combination... Gross Allowable Xecc -X +X Ratio
, D Only 2.50 ksf 0.0in 1.145 ksf 1.145 ksf 0.458
, +D+L 2.50 ksf 0.0in 2.145 ksf 2.145 ksf 0.858
, +D+Lr 2.50 ksf 0.0in 1.375 ksf 1.375 ksf 0.550
, +tD+S 2.50 ksf 0.0in 1.429 ksf 1.429 ksf 0.571
, +D+0.750Lr+0.750L 2.50 ksf 0.0in 2.068 ksf 2.068 ksf 0.827
, +D+0.750L+0.750S 2.50 ksf 0.0in 2.108 ksf 2.108 ksf 0.843
, +0.60D 2.50 ksf 0.0in 0.6870 ksf 0.6870 ksf 0.275
Overturning Stability Units : k-ft
Rotation Axis &
Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability
Force Application Axis
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio Status
Footing Has NO Sliding
Footing Flexure
Flexure Axis & Load Combination Mu Which Tension @ Bot. As. Req'd G\(rn. As Ac.tual As Phi*Mn
k-ft Side ? or Top ? in~2 in"2 in"2 Kk-ft Status
, +1.40D 0.3562 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.40D 0.3562 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+1.60L 0.6864 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+1.60L 0.6864 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60L+0.50S 0.6924 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60L+0.50S 0.6924 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr+L 0.6093 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr+L 0.6093 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr 0.3871 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60Lr 0.3871 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+1.60S 0.6284 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+1.60S 0.6284 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60S 0.4061 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+1.60S 0.4061 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+L 0.5531 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+0.50Lr+L 0.5531 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.50S 0.5591 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.50S 0.5591 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +0.90D 0.229 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +0.90D 0.229 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.20S 0.5402 -X Bottom 0.2592  Min Temp % 0.3 11.753 OK
, +1.20D+L+0.20S 0.5402 +X Bottom 0.2592  Min Temp % 0.3 11.753 OK



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Wall Footing Project File: hu residcence.ec6
LIC# : KW-06016908, Build:20.22.3.31 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: F2 @ POST

One Way Shear Units : k

Load Combination... Vu @ -X Vu @ +X Vu:Max Phi Vn Vu / Phi*Vn Status
+1.40D Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+0.50Lr+1.60L Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+1.60L+0.50S Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+1.60Lr+L Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+1.60Lr Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+L+1.60S 0 psi 0 psi 0 psi 82.158 psi 0 OK
+1.20D+1.60S Opsi Opsi 0 psi 82.158 psi 0 OK
+1.20D+0.50Lr+L 0 psi 0 psi 0 psi 82.158 psi 0 OK
+1.20D+L+0.50S Opsi Opsi 0 psi 82.158 psi 0 OK
+0.90D 0 psi 0 psi 0 psi 82.158 psi 0 OK
+1.20D+L+0.20S Opsi Opsi 0 psi 82.158 psi 0 OK



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Beam on Elastic Foundation

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16 L2 Engineers
DESCRIPTION: GRADE BEAM

CODE REFERENCES

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : ASCE 7-16

Material Properties

f'c 12 = 4.50 ksi d) Phi Values  Flexure : 0.90
fr=fc~ *7.50 = 503.12 psi Shear: 0.750
 Density = 145.0 pcf B4 = 0.8250
A LtWtFactor = 1.0

Elastic Modulus = 3,122.0ksi

Soil Subgrade Modulus = 250.0 psi/ (inch deflection)
Load CombinatiolASCE 7-16

fy - Main Rebar = 60.0 ksi Fy - Stirrups = 40.0 ksi
E - Main Rebar = 29,000.0 ksi E - Stirrups =29,000.0Kksi
Stirrup Bar Size# = # 3
Number of Resisting Legs Per Stirrup 2 .
Beam is supported on an elastic foundation,
E(19) E(-19)
; TR |

Cross Section & Reinforcing Details

Inverted Tee Section, Stem Width = 8.0 in, Total Height = 36.0 in, Top Flange Width = 44.0 in, Flange Thickness = 18.0 in

Span #1 Reinforcing....

4-#4 at 3.0 in from Bottom, from 0.0 to 12.0 ft in this span 4-#4 at 15.0 in from Bottom, from 0.0 to 12.0 ft in this s
2-#4 at 3.0 in from Top, from 0.0 to 12.0 ft in this span 1-#4 at 15.0 in from Top, from 0.0 to 12.0 ft in this span
Applied Loads Service loads entered. Load Factors will be applied for calculations.

Beam self weight calculated and added to loads
Point Load : E=19.0k @ 3.50 ft
Point Load : E=-19.0k @ 7.50 ft

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.169:1 Maximum Deflection
Section used for this span Typical Section Max Downward L+Lr+S Deflection 0.000in
Mu : Applied -23.514 Kk-ft Max Upward L+Lr+S Deflection 0.000in
Mn * Phi : Allowable 139.218 k-ft Max Downward Total Deflection 0.031in
Load Combination +1.20D+E Max Upward Total Deflection -0.016 in
Location of maximum on span 7.482 ft
Span # where maximum occurs Span#1

Maximum Soil Pressure
Allowable Soil Pressure

1.124 ksf  at 0.00ft  LdComb: E Only
3,333.0 ksf ~ OK

Shear Stirrup Requirements

Entire Beam Span Length : Vu < PhiVc/2, Reg'd Vs = Not Reqd, use stirrups spaced at  0.000 in
Maximum Forces & Stresses for Load Combinatior

Load Combination . 3ending Stress Results  ( k-ft
Location (ft) -
Segment Length  Span#  in Span Mu : Max Phi*Mnx  Stress Ratic
MAXimum Bending Envelope
Span # 1 1 11.859 -0.03 139.22 0.00
+1.40D

Span#1 1 11.859 -0.00 193.84 0.00




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Beam on Elastic Foundation

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16 L2 Engineers
DESCRIPTION: GRADE BEAM

Load Combination 3ending Stress Results ( k-ft

Location (ft)

(c) ENERCALC INC 1983-2022

Segment Length  Span# iy Span Mu : Max Phi*Mnx Stress Ratic

+1.20D

Span # 1 1 11.859 -0.00 193.84 0.00
+0.90D

Span # 1 1 11.859 -0.00 193.84 0.00
+1.20D+E

Span # 1 1 11.859 -0.03 139.22 0.00
+0.90D+E

Span # 1 1 11.859 -0.03 139.22 0.00

Overall Maximum Deflections - Unfactored Lo

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
Span 1 1 0.0312 0.000 Span 1 -0.0160 12.000
Detailed Shear Information
Span Distance 'd' Vu (k) Mu  d*Vu/Mu Phi*Vc Comment Phi*Vs Spacing (in)

Load Combination Number (ft) (in) Actual Design (k-ft) (k) (K) Req'd Suggest
+0.90D+E 1 000 3300 029 029 000 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 014 3300 073 073 0.03 100 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 0.28 33.00 116 116 0.13 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 0.42 33.00 1.58 1.58 0.28 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 056 33.00 198 198 049 100 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 0.71 33.00 2.38 2.38 0.76 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 085 3300 277 277 1.09 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 0.99 33.00 3.14 3.14 1.47 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 1.13 33.00 351 351 191 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 1.27 33.00 3.86 3.86 239 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 141 33.00 421 421 293 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 1.55 33.00 4.54 4.54 351 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 169 33.00 487 487 414 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 1.84 33.00 5.18 5.18 482 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 198 33.00 549 549 555 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 2.12 33.00 5.78 5.78 6.31 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 226 3300 6.06 606 712 100 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 2.40 33.00 6.33 6.33 796 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 254 3300 660 660 885 100 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 2.68 33.00 6.85 6.85 9.77 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 282 3300 709 7.09 1073 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 296 3300 732 732 1172 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 3.11 33.00 7.53 753 12.74 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 325 3300 774 774 1380 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 339 3300 794 794 1488 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 353 33.00 -10.87 10.87 1543 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 367 33.00 -10.70 10.70 13.89 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 381 3300 -1053 1053 1237 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 395 33.00 -10.38 10.38 10.87 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 409 3300 -1023 1023 940 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 424 33.00 -10.10 10.10 794 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 438 3300 -998 998 651 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 452 33.00 -9.87 9.87 5.09 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 466 3300 -977 977 369 100 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 480 33.00 -9.68 9.68 230 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 494 3300 -961 961 092 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 5.08 33.00 -9.54 9.54 0.45 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 522 33.00 -949 949 180 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 536 33.00 -9.44 9.44 3.15 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 551 3300 -941 941 449 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 565 33.00 -9.39 9.39 583 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 579 3300 -938 938 7.17 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 593 33.00 -9.38 9.38 850 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 6.07 3300 -939 939 983 100 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 6.21 33.00 -9.41 941 11.17 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 635 3300 -945 945 1251 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 649 3300 -949 949 1385 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 664 3300 -955 955 1520 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 6.78 3300 -961 9.61 1656 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 692 3300 -969 9.69 1792 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 7.06 3300 -9.78 9.78 19.30 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 720 33.00 -988 9.88 2069 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 734 3300 -998 998 2209 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00



L2 Engineers LLC
Design & Planning

17848 NE 198th Place

Beam on Elastic Foundation

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16
DESCRIPTION: GRADE BEAM

Detailed Shear Information

L2 Engineers

(c) ENERCALC INC 1983-2022

Span Distance 'd' Vu (k) Mu  d*Vu/Mu Phi*Vc Comment Phi*Vvs Spacing (in)
Load Combination Number  (ft) (in) Actual Design (k-ft) (k) (k) Req'd Suggest
+0.90D+E 1 748 33.00 -10.10 10.10 2351 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 7.62 33.00 8.77 877 2260 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 7.76 33.00 8.63 8.63 21.37 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 7.91 33.00 8.48 848 20.16 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.05 33.00 8.32 8.32 18.98 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.19 33.00 8.15 815 17.81 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.33 33.00 797 7.97 16.67 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.47 33.00 778 7.78 1556 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.61 33.00 758 758 14.47 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.75 33.00 7.37 7.37 1341 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 8.89 33.00 715 7.15 12.38 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.04 33.00 6.92 692 11.38 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.18 33.00 6.68 6.68 10.41 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.32 33.00 6.43 6.43 9.48 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.46 33.00 6.17 6.17 8.58 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.60 33.00 590 5.90 7.72 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.74 33.00 5.62 5.62 6.89 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 9.88 33.00 5.33 5.33 6.11 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.02 33.00 5.03 5.03 5.37 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.16 33.00 4.72 4.72 4.67 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.31 33.00 441 441 401 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.45 33.00 4.08 4.08 3.40 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.59 33.00 3.74 3.74 2.83 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.73 33.00 3.40 3.40 2.31 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 10.87 33.00 3.04 3.04 1.84 1.00 29.36 Vu < Phive/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.01 33.00 2.68 2.68 1.42 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.15 33.00 230 230 1.05 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.29 33.00 1.92 1.92 0.74 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.44 33.00 1.52 1.52 0.47 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.58 33.00 1.12 1.12 0.27 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.72 33.00 071 071 0.12 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00
+0.90D+E 1 11.86 33.00 0.28 0.28 0.03 1.00 29.36 Vu < PhiVe/2 Not Reqd 0.00 0.00



L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Concrete Beam

Project File: hu residcence.ec6

LIC# : KW-06016908, Build:20.22.5.16

DESCRIPTION: Grade Beam Deflection

CODE REFERENCES

L2 Engineers

(c) ENERCALC INC 1983-2022

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combination Set : ASCE 7-16
Material Properties

fc 1 = 3.0 ksi ¢ Phivalues  Flexure:  0.90 A
fr=fc™ 750 = 410.792 psi Shear: 0.750
 Density = 145.0 pcf B = 0.850
. LtWt Factor = 1.0
Elastic Modulus = 3,122.0 ksi Fy - Stirrups 40.0Kksi
fy - Main Rebar = 60.0 ksi Eti_rrsutlrrll?;lgrSSize; 29,ooo.g ksi
E - Main Rebar = 29,000.0 ksi P
Number of Resisting Legs Per Stirrup = 2
E(19) E(-19)
I 12 O ft
‘ 8" WX 36" h

Cross Section & Reinforcing Details

Inverted Tee Section, Stem Width = 8.0 in, Total Height = 36.0 in, Top Flanage Width = 44.0 in, Flange Thickness = 18.0 in

Span #1 Reinforcing....

4-#4 at 15.0 in from Bottom, from 0.0 to 12.0 ft in this span
2-#4 at 3.0 in from Top, from 0.0 to 12.0 ft in this span

Point Load : E=19.0 k @ 3.50 ft
Point Load : E=-19.0k @ 7.50 ft

DESIGN SUMMARY

4-#4 at 3.0 in from Bottom, from 0.0 to 12.0 ft in this spi
1-#4 at 15.0 in from Top, from 0.0 to 12.0 ft in this span

Design OK

Maximum Bending Stress Ratio = 0.403 :1
Section used for this span Typical Section
Mu : Applied 76.0 k-ft
Mn * Phi : Allowable 188.595 k-ft
Location of maximum on span 3.497 ft
Span # where maximum occurs Span # 1
Maximum Deflection
Max Downward Transient Deflection 0.000in Ratio = 0 <360.0 Overall MAXimum Envelope
Max Upward Transient Deflection -0.033in Ratio= 8828 >=360.0
Max Downward Total Deflection 0.000 in Ratio = 0 <180.0
Max Upward Total Deflection -0.033in Ratio= 8828 >=180.0 Span:1:E Only
Vertical Reactions Support notation : Far left is #1
Load Combination Support 1 Support 2
Overall MAXimum 0.000
Overall MINimum 0.000
E Only *0.70 0.000
E Only * 0.5250 0.000
0.000

E Only




L2 Engineers LLC
Design & Planning
17848 NE 198th Place

Concrete Beam Project File: hu residcence.ecé

LIC# : KW-06016908, Build:20.22.5.16 L2 Engineers (c) ENERCALC INC 1983-2022
DESCRIPTION: Grade Beam Deflection

Overall Maximum Deflections

Load Combination Span Max. "-" Defl (in) .ocation in Span (ft Load Combination Max. "+" Defl (in,ocation in Span (ft
E Only 1 0.0000 0.000 E Only -0.0326 12.000




L2 ENGINEERS

17848 NE 198th Place
Woodinville, WA 98072

Lateral Analysis

Structural Calenlations
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QTC Hazards by Location

Search Information =y 5]
Address: 2448 72nd Ave SE, Mercer Island, WA 98040,
USA 242 ft @
. Sea oRedmond
Coordinates: 47.587646, -122.2428136 5
Elevation: 242 ft Renton ..
& 90 Snoqualmie
Timestamp: 2022-05-10T04:42:56.445Z F-‘anss
Hazard Type: Wind
Google Taﬂgma
Tl Bl i Map data ©2022 Google
ASCE 7-16 ASCE 7-10 ASCE 7-05
MRI 10-Year 67 mph MRI 10-Year 72 mph ASCE 7-05 Wind Speed 85 mph
MRI 25-Year 73 mph MRI 25-Year 79 mph
MRI 50-Year 78 mph MRI 50-Year 85 mph
MRI 100-Year 83 mph MRI 100-Year 91 mph
Risk Category | 92 mph Risk Category | 100 mph
Risk Category I 97 mph Risk Category || 110 mph
Risk Category IlI 104 mph Risk Category IlI-IV 115 mph
Risk Category IV 108 mph

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer

Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal
areas outside the last contour should use the last wind speed contour of the coastal area — in some cases, this website will extrapolate past
the last wind speed contour and therefore, provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region
boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-borne
debris region.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this wehsite does not imnlv annroval hv the aovernina hiiildina code hodies resnonsihle for hiiildina eode annroval and internretation for the


https://www.google.com/maps/@47.587646,-122.2428136,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=47.587646,-122.242814&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3

Project:

22-052 Hu Residence

L2 Engineers, LLC
17848 NE 198th PL
Woodinville, WA 98072

Exposure: B
Risk Cat: Il
z: 30 ft

Kz: 0.7

Kzt: 1.6

Kd: 0.85

Ke: 0.99

Vi 97

End Zone: 6

Roof Angle: 0

qz= .00256*kz*kzt*kd*Ke*vA2
gz= 22.70 psf

Table 26.9-1 Ground Elevation Factor, K,

(Table 26.10-1)

(Table 26.6-1)
(Table 26.9-1)

(26.10-1)

Table 26.6-1 Wind Directionality Factor, K

Ground Elevation above Sea Level

Ground Elevation

Factor

it m Ke
<0 <0 See note 2
] 0 1.00
1.000 305 096
2,000 610 0.93
3.000 914 090
4,000 1,219 0.86
5.000 1,524 083
6,000 1,829 0.80
=6,000 =1,829 See note 2
Notes

1. The conservative approximation K, = 1.00 is permitted in all cases.

5

lation or from the following formula for all elevations:

K, = 0000002, (z, = ground elevation above sea level in fi).
= ground elevation above sea level in m).
3. K, is permitted to be take as 1.00 in all cases.

o =000 19z,
K,o=e EA

2. The factor K, shall be determined from the above table using interpo-

Structure Type Directionality Factor K

Buildings
Main Wind Force Resisting System .85
Components and Cladding 085

Table 26.10-1 Velocity Pressure Exposure Coefficients,

Ky and K
Height abowve Ground Level, z Exposure
ft m B = (=]
015 4.6 0.57 (0.70)° 0.85 1.03
20 6.1 0.62 (0.70)° 0.90 1.08
25 7.6 0.66 (0.70)° 054 1.12
30 9.1 0.70 0.958 1L.16

“Use 0.70 in Chapter 28, Exposure B, when z <30 ft (9.1 m).
Notes

1. The velocity pressure exposure coeflicient K, may be determined from

the following formula:

Forz <15 ft(4.6 m) K,=201(15/z,)
o and zp are tabulated in Table 26.11-1.

B 1

Exposure categories are defined in Section 26.7.

Linear interpolation for intermediate values of height 2 is acceptable.

Roof Angle Building Surface
1 2 3 4 1E 2E 3E 4E
0-5 0.4 -0.69 -0.37 -0.29 0.61 -1.07 -0.53 -0.43
20 0.53 -0.69 -0.48 -0.43 0.8 -1.07 -0.69 -0.64
30-45 0.56 0.21 -0.43 -0.37 0.69 0.27 -0.53 -0.48
90 0.56 0.56 -0.37 -0.37 0.69 0.69 -0.48 -0.48
0 0.40 -0.69 -0.37 -0.29 0.61 -1.07 -0.53 -0.43




N/S DIRECTION

REGION Gepf A(sf)  PRESSURE (psf)  SUM
1 0.40 15 136.21 136.21
0.40 198 1797.96 1797.96
0.40 198 1797.96 1797.96
0.40 35 317.82 317.82
0.40 402 3650.41 3650.41
0.40 402 3650.41 3650.41
4 -0.29 15 -98.75 98.75
-0.29 198 -1303.52 1303.52
-0.29 198 -1303.52 1303.52
-0.29 35 -230.42 230.42
-0.29 402 -2646.55 2646.55
-0.29 402 -2646.55 2646.55
1E 0.61 32 443.13 443.13
0.61 32 443.13 443.13
0.61 40 553.92 553.92
0.61 40 553.92 553.92
4E -0.43 32 -312.37 312.37
-0.43 32 -312.37 312.37
-0.43 40 -390.47 390.47
-0.43 40 -390.47 390.47
22979.87
B6W= 13787.92

I=

L2 Engineers, LLC
th PL
8072

Roof 4091.96
Level 2 11646.58
Fdn 7241.34



E/W DIRECTION

REGION Gepf A(sf)  PRESSURE (psf)  SUM
1 0.40 58 526.68 526.68
0.40 181 1643.59 1643.59
0.40 181 1643.59 1643.59
0.40 228 2070.38 2070.38
0.40 228 2070.38 2070.38
4 -0.29 58 -381.84 381.84
-0.29 181 -1191.60 1191.60
-0.29 181 -1191.60 1191.60
-0.29 228 -1501.03 1501.03
-0.29 228 -1501.03 1501.03
1E 0.61 32 443.13 443.13
0.61 32 443.13 443.13
0.61 40 553.92 553.92
0.61 40 553.92 553.92
4E -0.43 32 -312.37 312.37
-0.43 32 -312.37 312.37
-0.43 40 -390.47 390.47
-0.43 40 -390.47 390.47
17121.51
B6W= 10272.91

I=

neers, LLC
:198th PL
NA 98072

Roof 4499.22
Level 2 8106.50
Fdn 4515.79
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QTC Hazards by Location

Search Information

Address:

Coordinates:
Elevation:
Timestamp:
Hazard Type:

Reference
Document:

Risk Category:

Site Class:

2448 72nd Ave SE, Mercer Island, WA 98040,
USA

47.587646, -122.2428136
242 ft
2022-05-10T04:45:41.688Z

Seismic

LQL? {,rgle

L

ASCE7-16

D-default

Basic Parameters

Name

Value Description

1.395 MCER ground motion (period=0.2s)
0.486 MCER ground motion (period=1.0s)
1.674 Site-modified spectral acceleration value
* null Site-modified spectral acceleration value
1.116 Numeric seismic design value at 0.2s SA
* null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

vAdditional Information

Name

SDC

PGA

Fpga

PGAy

Value Description

* null Seismic design category

1.2 Site amplification factor at 0.2s

*null Site amplification factor at 1.0s

0.902 Coefficient of risk (0.2s)

0.896 Coefficient of risk (1.0s)

0.597 MCEg peak ground acceleration

1.2 Site amplification factor at PGA

0.716 Site modified peak ground acceleration

P

L5
242 ft @
SEE’ oRedmond
']
Renton el
it 150, Snoqualmie
Pass
Tacoma
Dbl Map data ©2022 Google


https://www.google.com/maps/@47.587646,-122.2428136,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=47.587646,-122.242814&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3

TL 6 Long-period transition period (s)
SsRT 1.395 Probabilistic risk-targeted ground motion (0.2s)

SsUH 1.546 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 3.197 Factored deterministic acceleration value (0.2s)
S1RT 0.486 Probabilistic risk-targeted ground motion (1.0s)
S1UH 0.542 Factored uniform-hazard spectral acceleration (2% probability of

exceedance in 50 years)
S1D 1.307 Factored deterministic acceleration value (1.0s)

PGAd 1.105 Factored deterministic acceleration value (PGA)

* See Section 11.4.8

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer

Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this website does not imply approval by the governing building code bodies responsible for building code approval and interpretation for the
building site described by latitude/longitude location in the report.


https://earthquake.usgs.gov/ws/designmaps/

SEISMIC MASS, W

Floor Area (SF) Area Weight
or Wall Length (psf) Wwall
Item (LF) Weight (plf)  Item Wt (lbs)
Roof 1 496 15 7,440
Exterior Walls 101 98 9,898
Interior Walls 31 72 2,232
Roof 2 478 15 7,170
Exterior Walls 56 98 5,488
Interior Walls 56 72 4,032
Roof 3 198 15 2,970
Exterior Walls 40 98 3,920
Interior Walls 12 72 864
Roof 4 132 15 1,980
Exterior Walls 29 98 2,842
Interior Walls 0 72 0
Level 2 2,275 15 34,125
Exterior Walls 231 97.9 22,615
Interior Walls 231 72 16,632
122,208

SEISMIC BASE SHEAR

Risk Cat: 1l
SDs: 1.116
S1: 0.486
Fv: 1.814
SD1: 0.588

R: 6.5
p: 1.3
le: 1

ct:  0.02 (Table 12.8-2)
x: 0.75 (Table 12.8-2)

TL: 6 (Fig22-14)
hn: 30 ft

Ta= ct*hn” (12.8.2.1)
0.26

Cs= SDs/(R/le)
= 0.172

note: structural base elevation varies. Conservative value used.

For T< TL:

Cs max= Sd1/(T*R/le)

0.35

=

L2 Engineers, LLC
17848 NE 198th PL

Woodinville, WA 98072



Csmin= .044*SDs*le

=

L2 Engineers, LLC

= 0.049 17848 NE 198th PL
Woodinville, WA 98072
V= Cs*W (12.8-1)
Weight, W h Wxhx"k Cvx  Fx=Cvx*V Fx*p Fx*p*.7
Roof 34,198 23.75 812,203 0.48 8,409 10,931 7,652
Lvl 2 68,386 13 889,024 0.52 9,204 11,965 8,376
Sum 102,584 1,701,226
V= Cs*W (12.8-1)

= 17,613



ROOF
45" whaw H\T
ﬂr”;b 4"

Qo155 WHenE
APPLVLABLE

[ Tlpef

3N+

3448

367+

1093

fc,«.a,-w«; . 43T
S

15150 W] \0d @ 6 "ue
G PANAL =045

diL"gc Frewo

7652 /59:5

Laal
w

Vil
W

(

"-—\_\;:_

511

e ?

"

3

E4
‘l"'-
~ /
N @ 27906

o = ppe

pis T
511
’ﬁl
~
_‘} | =N ]
&
596

570/ 2595 MA Yy

| 4.00'

2814 )= BP0 & L0

30 5F = Az
loL S8 = My

!
I

L 1E]

g

e e
il
|
I




\

\n

o - NI

N s 3 5 Q

A i :

N e - Pu] .mw A
sl < .....m
~r .w Sy h

= - J
o ] ~ o V) £ |
o o My 9 °©
- 8 3K
\ w 39 w0
o I
..W. \.Mj __Iﬁ__‘\ | ..Wv
N A ims 3
e ————-8Ff
R S St WWI
) o G
z | N
£ o
, 23
b ; Sa

WwePPEZ

@03:

A
A

a 4

&

—
|

1.C WHET €
APPLICAGLE

Wow AL T
ﬂ-’frs d—

8.5’

IR Tl S AP T, SRR PRI Pl S I Sy — X ;




g4 aspek
Va: 146 b

Vp: 1513
e e
\e 3
81 puib TRWSS ELSE
coNT BLLG & (910
apgey \ely o
7 58 /] vs & WE ST e Jef )
4.a5(ay+ 37508
SWh SW b : UOFJF
. e n:.&q
pm:?.'b\ fm-"‘z'q
I o
T

le Eﬂgn ‘e(‘s.‘ls)(h\ = -@(8--°\\)(_3.'\§§é'5n'5/1)(“‘B // 5 = 2200 Ubs STHOL %

Ar: 1B 0b sk

15 4hs
g_f, g AMe: 97, Gpet
e Vo: 84t
T
iﬁu&-&
p ' €eso
£- $9 7
-_’p ’ q’ ; A 41' ,_,l.,‘...-.' - 5'
5L

5wb
n_;,ﬂ1§
bt 2L
| i
Ty

EC

-'l_\f 4bq(“>}4’§ - “0['5' o ST HD I¥F




B4 S

el WS- g — e — Y- 34 L)
P 16D 5% :
P ] sk CONT TUP R 35 1!
. o >7
=360
. A8 43399 77 F
A=119 7 e
LSl
8% % L ! _‘_-lO‘_P_lf[’:*_sm
) i T N A e
114’ 3%, 95!
1bsT +¥> | s1spef
Mapl VAL = 2
SN .75 (:£9)
ﬂ"l&&
P15
|
B
3
T) = Ibs"f(q.s‘),fz.bb= 406 0 Lk s E3 7 MST LR /cr’\STl‘w

w| e 7506 s Fo BEAM jCoL CHEL Le

Vlf(*k 37 (2v) + |183(|\§j/?,1; . HOD 11

IS4y 2 s
‘\/"S wfﬂo s 729 , %Aty Fov /\th.\o{ /005‘7
Zlﬁ'1 T
7 -5‘\_'_‘ e —-
i s 127 wrd § 3.4
VTl
5w @
: Vp - g 157
AL\ ]
| e 2 -
1458 y e ey —
7 T [k .
Tl / 230, 17 ---“ i 4.
Wl ! (5210E. (LGS OLLEE 7_\4‘\'\'|453
N swi BV 35 A )
R
[ L+ = ‘SaquQ'F
Pz 1S
||
e -l
53 | ~e 3.8
E4 TL va: 2_0{-.(::)
vz 165, S
T,= 815(as) (1.5 = toqrdhs MgTC 496> [ESi

wﬂn: 2067 Lips Fort BM /CaL CH EL Le

Tas [375 (2_1-) v 194.@(}.!1?\(\&\1 /3‘|'L‘5 - B,410. 06 2 HPUl|
w| Lo = '[(o’ (19005 fon AniHoz [ PosT




_,____1-55'&,@405
e &
1D 08 \ 2 e ! I
]
ow &
b 59
3
T
swW 3
i (
T |

T -'{20;305(‘\.5)- S (@B (ns/Y) [/ 10 875 = 2646 b O STl

T g Zg—bob(—ll) + 089 L”) - .e(n.ra?jh.\ﬁ(tl)(u.ng 11_)3 //oLS")C'—_ 710 6ok

12 ull
502
o = A= 10. 1L
eI AN 7 Az o714
3955 LNt s
_b =
5D —
Sw 3
] ]
‘ |
T

HDUDB




580

/ 1.15 1 19
W@ X Ad
|
T
i £7

Tyr 585)2 (4.5 [2.1T = 14) s MNeTEH8E2

i ﬂo = = 587/61%5 o &f—/\

GlbmJ B LST}.’OE’

1l

Ver 588 (115) /10

w| Qs 118 ¢tbs  Fort PosT

"




IpET 3uo
P ) — ,
9
5w
Sw e
2 [ |
| \ —~LSTHND®
D\I\PH"‘U = '7“"6,(&“"
o = i
= [
-7/9F 2134 % Ve 14 Gpet
7 g 3 10,5 ’Vﬂ.: 2V 3%
Be( 2
2 WS %
= 83(9(3(31-(-
ﬂ__‘IBS
Nl‘-_:-‘
1101 = e
/ cal T, DIAPH
A e Dbk v 010 ek
: 839 - =
,’[)\pl‘\' Vi s S
/’f(L:}.:] \
1 1
Tie w34 (as ) f2.5)z 8l1oa s = How
* Hoy | 4

Tie(Zone (1) £ 2l (7Y 3 [ 201 @ ML aEw s




AV =

2085
| et /M-‘{:?——:;«W S g |
’ T 2aq
I, — v 1 o] | v O
Vacreas dgapn= opel 11581
= AT
T E* 2087
‘ 7
4.1 ey 'p_n,.‘;b
vy o V=15
1% "
Ti S 20.% 24’
Vo209
Swite
1 | j
Ta
- . Csi4
T [roer(as)- naite) () (YT [ 14 1706 Ihs
T = [087(20) F10125(1) - 10 (20.6) (B ay(20.6/2) ] /201 = 34ETLps - HOUE
3\ v 30te
_1-‘—_='r_—__1_ : e S ~RE Ve
31l Vp- B3y 2t
| aE % b 35 ve 21,89
|
PE = 615 s §
! \0.5 5,58 | 10§
= Ite
SW
Gs g =X ——
> e - = 813 ¥ &b
lllll' 14 .9 3‘q_b
{ 55 (2 %4%)
Al
pl & W2
1@
& .- .bs
ﬂ,f9\51 T":N Avi- 3,18
(_,OP\D f,
i 1
1
Ty
Tz 818 {Cif)/glos = 1514 by MSTL 4853
w 2o 2asiths ¢ oM [COC
.. HPU 1)

Tr- [eisc) + gos (11 %3 0) * q1¥64bs

e




arr TGN

Vs LT nef
a4 beow
Ka=7075

<191 pef

D‘WL\*:*-&—__-_M
i ,l‘g?r_._._.._. T
er 'O'\Wﬁ\j
g 1 T i _‘_‘._- Rm e
1S Ll N7 Leons &
j S
O B Y
Swé
o 14
¥ .19 e = L
Ty L5 24,9
sw b
| -
LN T2 (is 11 (2 (1473
o5 () F e+ = e (17 (8.2 (
Ty - lgsqﬂ,s,_cv\srcw N6 (N.W/L\/;#,zrr 3¢5 L HOAUY
i H o
DINPH |
l 1O
s
S\wé
:,q(
104% pfh:? ¢
7 195
I 4- 3
1 B T 15 e’ /
/
SWe i
sSwle \ /
LED= 44 A
Rﬂ:’]_."}( “ \\.
|__% / \
1 5
] S T, |
Il: HL,Q(E\,T\)IZ'J" :3|?'£’/.’€/:15 Cf"\ST(—l‘O
Hau (f

Tl:(ﬁbo [as) 1+ qs.o(“)(q.) 7/g,y :

Ty- as(2.95 )11)]7.28

1095 44 s

460 LB s

LT HDIO




4

SNV1d ¥3d YONH JONY

SNV1d ¥3d ONIHO0Y'
8T+ TIVM dN 9,HSY14 ANILX3

d4IN H3d dIY1S INVD

o an mep o iy

e, g e S

. i e s g e ey

~uP/T) NIZUDS INVLISISTY NOISOYYOD /M

SNOILVAT13 H3d HSINI4 YOIM3LX3

L~Mo0o |
-0 .G+
D T TG ﬂu;..\ .

5'0]

(an¥)(p)os "L

Sy pOlLl °

!
Lo ¢ AT SH1T et

oS A2 z1110
‘sygpsiall

k !
& .Im.ﬁ N%.Q« lalﬂ.voim <

"1SITIVIYILVIN Y04 SNOILVAITT 33S
'SNVd Y3d 113405

‘SAVE ONZ ANV LST
00 .7 LV TIYN ANV S3903 —
AMATd 1TV 1V 44N ¥3d D018

————1IN3A LIF40S INOD W/ T-T—— Y \

dwl ‘920,84 O

>0 sNYN |2)
Lyvo s sapore TN
sarbl. O snNN(5)IM
sor 00 =(as)¥
:720.9% Y uwﬂ.ﬂ.ﬂ

N9 1$1 M\S =1 .—.lwoﬁﬂj

SNV1d ¥43d 3dO1S————/—

SNV1d ¥3d HaH/NY3I8. g5 |

i
el I

3aiIsS v3 ¥esn =

-

d3HOS "M’'S ¥3d 9/1IVN 3903

\..
o~

J3HIS "M'S ¥3d O/TIVN 3LV1id~

dnalovusiyga 27110
(SOINIJO XYW sL'1

LIN3A L1I440S INOD ,Z/T-T

44N ¥3d O LH 1IN
@3IHDS "M'S ¥3d 9,TIVN 3903

WIHS ¥¥03D 034015 /0 INVHENIN |
"d'M 318I1X3 T /0 OHSYTH dVD TVIIN

1020 / ¢ 133HS 335 ]

'SNY1d ¥3d ONIH00Y

8T+ TIVM dN 9,HSVTd AN31X3
d4IN H3d dIYLS INVYD

NV1d ¥3d

./-

/,,.‘mZO_._,dSmd d3d HSINHK HOIY31X3

% !

R

Sy aol U0 ¥ .vw.

pd

NV1d 43d

Y4 ¥3d QYVNO 1L

"1

&— +§197 05
9,71Ivd INNOW 401 adv OL d33N

SANLS 13dV¥Vd 404 SILON 9,TI¥N/ONIYNI3S A3IN




SANLS 13dvHvd 404 SILON 9, 1IYN/ONINDIS AI3IN

‘MO T

"0.93VU SN WW w0) @

H7w0ND'0,56 1V 31V1d
dOL OL WI1SAS 400Y NYHL
aNJS 13dvVevd.9xy ANILX3
14 40 9% 9
VD ADYINI ¥3d

_n 5mz_0m-x|/
o —

I
I

...k,.l.)alflru\a.lnmlll\.ll.!\ 2 9
sopood = A ]
SNY1d 43d ONIH00H ﬂ

SNOILVAINT ¥3d HSINIA HOIMTLXT —»

I

|

&£T A1Q T
S QeS! : _,h

T
ST/ Cse ) a0k :(05)€

&———3
»3d 09

I

d3HDS "M'S ¥3d D.LHS
SNY1d
43d HLSNOD TIVM HOIH3LX3 9XZ dAL

304 3AISNI

070 .96 LV 31Vd

dO1 OL WILSAS 4004 NYHL

JHL 1V INSNI AI9IY 0T-Y 3AINO¥d ‘HLAIM- ’ ANLS 13dVdvd 9x¥ aNILXT
TIN4 LON 34¥ ANV ¥NDD0 SYQH 3u3HM ., |-
——SNOLLYATT3 ¥3d HSINI3 YORILA—af SOV ADYIN 43d
| a INSNI 0£-4
'SAVE ANZ ONV 1ST ==
N~ D0.b 1Y TIVN ANY 53903 ) =
AMATd TIV 1V ¥4I ¥3d D418 i A
< | i
Y SNY1d ¥3d 34015 i -
Ju )
il <
NOLLYINSNI INVO4 Avids T130 a3sod il :
31435 82T (4)ILILAYYAS (¥TY) T NIN X
—> 1 .
dAL "¥3LLNS NNV—, I SECONENNEE: SV |
—
& 1S1TIVIYILYIN Y04 A3 335 n/
|
w SNV ¥3d VIdSv Xe g s S B
lin ONIHSVY 3
(S9.NIO XYW ! 2
J7/T) NI3¥DS INVLSISTH NOISOHHOD /M | =
| IN3A 14405 INOD ,.2/T-T & owis 12d%Wd
_ = ¥y 3
| Y4 Y3d 98 LH TINd—— =3 - ﬁu_w,m\e szw xN
_ Z - o 9% 4
7 Q3HIS "M'S ¥3d O,1IYN 3903 \m ¥ (9
| o
m
NIHS ¥va3D 3015 /0 INVYEWIN | | » At LMD 0L GV OLAZ3N
"d’M 3181X314 /0 O,HSV 14 dvD TVLIW .W 9,N3d0 NIVYQ ,96
: NVdS 0L TI¥M "0'8 LV VI8 33N
4 =
T2ILVT @ o111 0 N0

Ivﬂbﬁb \nu ZOC‘_QZO\U




MARET | pdsi | od ..
|Mﬁ*&r$q SRS CATWS
lgl..uw 2D s
Wl HJ') e |2 3 5
wh A D _Q,_é:l!tg_t‘g&r e BN P S AT l]("[.lh
J,\’ :Pr‘f
Ly
} | Tt (LASS
I
. l
” -
~ —i
|
|
ot =TH
ZT\L -""*L‘/
!
(4) | sps n1s06
VicLtow - Lsode
1Troﬂtyu‘ 172 s /
12 (. as) = 123 o /
ViALLIW 2 LSO ) D000 A
1240 4D) (W) 2 l632¢hs
b e A ol e A s




‘AMO T/ T—m

2'0 .96 1V 31V1d
dOL OL WILSAS 4004 NYHL |
aNLS 13dvHvd 9% aNILX3 [\
(a0 o\xmww \ T
SOWDADHINI¥Id  \, A
TNSNI 0E-Y A \
1 AN
N
L
7
w_ \ \ / A%
; , _\_
.w/\\ N \.\\, _ s
Y T:.‘.I:‘_.\. /....K/.. ._.:.,_” ,.i,; /Y

SNV1d ¥3d ONIH00Y f

WBT+ TIVM dN D, HSVT4 ON3LXT \\
Yd4IA ¥3d dIYLS INVD

NV1d d3d

SNOILYAI13 ¥3d HSINIH YOINILXT

X

SANLS 13dY4Yd Y04 SILON 9, 1IVN/ONI¥ND3IS 333N

Q3HIS 'M'S ¥3d O.1HS

30v4 3dISNI
IHL LV INSNI 1914 0T-Y 3AIAOYd ‘HLAIM

'2°0 ,96[1V 11V1d
OO0Y NYHL

T1N4 LON 34V ANY ¥N220 SHAH IHIHM : ANLS 13dVYvd.9xt NI LX3
! > | #-40 axog
vl
_ Ay SJ1VD ADYINT ¥3d
‘ TNSNI 0£-Y
'SAVE ANT ANY IST
0./ IVIVNAONYSIDAI — o ==
AMATd TV LY Y4IA ¥3d 9,314 0 A m
i
SNV1d ¥3d 3d0O7S (R >
NOILYINSNI INVO4 AVYdS 113D 435010 @l _
S3IYIS 84T (Y)ILILAYYHAS (V1Y) .T NIN 8
| [ | i
1A 1ron T Y T OO
I\ SF7HIS 'S ¥3d 9IVN 3903———» AR S =
I 4 = 4 T
qsL-2 bl -9 e 00§ W
@3IHDS "M'S ¥3d 9, TIVN 3LV1d Y SNV1d 43d ONIHOOY
| I “
| T \.8T+ TIVM dN O,HSY1H ANILX3
J7/T) N3FUIS INVLSISTH NOISOHYOD /M. | —
LN3A L1440S INOD .2/1-T ™| sav 0oy
Y4 H3d 9,19 LH TIN4 M 2 SNOLLYATTI ¥3d HSINIH YOI¥ILX3
A3HIS "M'S ¥3d 9,7IVN 3903 N

%

INIHS Yvd3D A3401S /0 INYHINTIN
d'M 3191X374 /O OHSYTH dvD TV.LIN

@

I

o .9

~

o~ RIS 3sod 4

2,1Ivd EINNOW 401 ddv OL d33N




Column: M1

Shape: Stanchion Vert
Material: 6063-T6
Length: 3.167 ft

I Joint: N1 A K
J Joint: N2
LC 1: Point Load
Code Check: 0.881 (bending)
Report Based On 97 Sections
-0.32 at0 ft
Vv k
fa ksi
13.343 at O ft
M k-ft
ksi
-1.013 at O ft
0.799 at 3.167 ft
ksi

-13.343 at O ft

AA ADM1-15: ASD - Building Code Check
Max Shear Check 0.056

Max Bending Check 0.881

Location 0 ft Location 3.167 ft
Equation H.1-1 Max Defl Ratio L/a7
Slender. Slender. Gov Out Plane In Plane
Limit Ratio Eqgn Lb 3.167 ft 3.167 ft
Al A2 A KL/r 52.66 52.66
Pnt/om 26.515 k D.2-1
Pnc/om 19.413 k 784  52.7 E.2-1 L Comp Top  3.167 ft
L Comp Bot 3.167 ft
Vn/om 5.682 k 387 757 6 G.1-1 Tauq ) 9 e

Cb 1.667




Beam: M1

Shape: Top Rail

Material: 6063-T6

Length: 4 ft
I Joint: N1 A k
J Joint: N2
LC 1: Point Load
Code Check: 0.482 (bending)
Report Based On 97 Sections
0.16 at O ft
fa ksi Vv k
-0.16 at 2 ft
7.3at2ft
M k-ft
ksi
-0.32 at 2 ft
ksi D in
-7.3at2ft -0.173 at 2 ft

AA ADM1-15: ASD - Building Code Check
Max Shear Check 0.028

Max Bending Check 0.482

Location 2 ft Location
Equation H.1-1
Slender. Slender.
Limit Ratio
Al A2 A
Pnt/om 18.939 k
Pnc/om 3.366 k 78.4 138.1
Mn/om 0.664 k-ft
Vn/om 5.682 k 38.7 75.7 6

Max Defl Ratio L/276

4 ft Location 2 ft
Span 1
Gov Out Plane In Plane
Egn Lb 4 ft 4 ft
KL/r 138.085 73.992
Eg::ll L Comp Top 4 ft
B'5 4.2 L Comp Bot 4 ft
G.1. 1' Torque Length 4 ft
o Tau_b 1

Cb 1.316




Beam: M1

Shape: 7/8" Baluster
Material: 6061-T6
Length: 3.91 ft

I Joint: N1 A k
J Joint: N2

LC 1: Point Load

Code Check: 0.301 (bending)
Report Based On 97 Sections

0.039 at O ft

fa ksi Vv k

-0.041 at 2.036 ft

8.382 at 1.996 ft

M k-ft

ksi
-0.078 at 1.996 ft

ksi D in

-8.382 at 1.996 ft -0.436 at 1.955 ft

AA ADM1-15: ASD - Building Code Check

Max Bending Check 0.301 Max Shear Check 0.004 Max Defl Ratio L/107
Location 1.996 ft Location 3.91 ft Location 1.955 ft
Equation H.1-1 Span 1
Slender. Slender. Gov Out Plane In Plane
Limit Ratio Eqgn Lb 3.91 ft 3.91 ft
Al A2 A KL/r 185.755 185.755
Pnt/om 14.92 k D.2-3
Pnclom 1.139 k 657 185.8  E.2-1 L Somp Top - 3911t
omp Bot 3.91 ft
Mn/om 0.259 k-ft F.4 Torque Length 3.01 ft
Vn/om 9.423 k 35.3 63.2 1 G.21 Tau b 1'

Cb 1.326
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TABLE 2—REFERENCE WITHDRAWAL DE]IGN VALUES (W)'%?
[Reference withdrawal design values (W) are in pounds per inch of thréad penetration into side grain of main member]

THREAD LENGTH, W (Ibf./in.) FOR SPECIFIC GRAVITIES OF:
FASTENER L

(iniches) 0.57 0.55 0.5 0.4s 0.43 0.42

L 1250r2.0 270 260 220 200 180 170
P~ HeadLOK 2.0 290 270 [ 230 1 200 180 170

e . LedgerLOK/ e
LaiperL O3 Fat 200r3.0 330 310 240 220 210
LogHog

TrussLOK 1, —_ —_ 180 —_ — —_—

TrussLOK-Z 1 290 270 220 180 160 150
ThruLOK® NA® 1140 1060® 900 780© 700© 680©

For Sk: 1 inch = 26.4 mm, 1 Ibf/in = 175 N/m.

capeciby Upx? Fege— “>
P
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TABLE 1B—FASTENER SPECIFICATIONS: HEADLOK FASTENERS

ALLOWABLE
HEADLOK® p | OVERALL |LENGTH oF | UNTHREADED |MINOR THREAD | oo\ oy LOwARL
HEAD SHANK (ROOT) FASTENER STRENGTH
FASTENER |y, piinG | LENGTH' | THREAD: | SHANK DIAMETER | YELD® =
DESIGNATION (inches) | (inches) aich (Fy psi) | Tensile | Shear*
(inch) (inch) (1bf) (1bf)
| » HLGM278 F2.9HL 27, 2
HLGM412 F4.5HL 4], 2
HLGMS6 F6.0HL ) 2 0.191 0.172 187,300 1,215 965
HLGMS F8.0HL 8 2
HLGM10 F10HL 10 2

For 8I: 1inch = 25.4 mm, 1 Ibf = 4.4 N, 1 psi = 6.895 kPa.

For purposes of measuring overall fastener length, fasteners must be measured from the underside of head to the tip, as
below.

?Length of thread includes tip. See detailed figure below.

3Bending yield strength determined per methods specified in ASTM F1575 and based on the minor thread diameter.

*Allowable shear strength values apply only to shearing in the unthreaded shank portion of the fastener.
0.260 MAJOR

0.172 MINOR

0.625 0.650
0.191

L

REFERENCE TABLE
FOR APPROPRIATE
HEAD MARKING

#3 SPIDER ORIVE

= THREAD | ENGTH

PART LENGTH  emreeeeeeeeeeeeeeeeeen |

shown in the figure

C_Copac-'-é?(: 1.6 (z.)(z#O.) = FE b = S TF LT &K

o D&L< 2‘0\[\‘\4
Moe L. G

BEI/CE 2]

TABLE 1C—FASTENER SPECIFICATIONS: LEDGERLOK FASTENERS

ALLOWABLE
LEDGERLOKFAST | ,ou | eap | OVERALL |LENGTH oF | UNTHRESDED MlNC()gJ(I;!.READ BENDING | FASTENER STRENGTH
ENER LENGTH' | THREAD? pRoon . | viELD P
STYLE |MARKING [ LENG by | DIAMETER ety | Tensite ea
DESIGNATION (inches) (in (inch) (inch) (Ibf) (1bf)
LL358 Hex F3.6 ¥, 2
LEBE \amer - ESD : 2 0.228 0.202 200700 | 1,833 1,235
LLF358 ot LLF36 3%, 2
> LLF005 # LLF5.0 5 3

For Sl: 1inch =25.4 mm, 1 Ibf = 4.4 N, 1 psi = 6.895 kPa.

'For purposes of measuring overall fastener length, fasteners must be measured from the underside of head to the tip, as shown in the figures

below.

2Length of thread includes tip. See detailed figure below. ) )
3Ben%ing yield strength determined per methods specified in ASTM F1575 and baseq on the minor thread diameter.
“Allowable shear strength values apply only to shearing in the unthreaded shank portion of the fastener.

- 10305 MAKT

TR AD NG ]

Hex Washer Head LedgerL.OK Fastener

Capaciby = & (3) (= 20 ) = 1296 ) = (035

fio 11

ols
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