4815 E MERCER WAY,
MERCER ISLAND, WA 98040

STRUCTURAL CALCULATIONS
FOR
OWNER REVISION AND RESPOSNE
TO CORRECTION COMMENTS

Date Signed: 08-07-2024

2018 International Residential Code
2018 International Building Code
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Dear Reviewer,

The following is the response to structural correction comments:

1. Provide framing/detailing/foundation/guards/handrail for each of the proposed stairs

Response: Concrete stair detail is added on Sheet S2.1. No handrail is required for

new exterior stairway.

12. Detall (4) isn't cut on plan or referenced from (1) or (2). Please fully specify the de-
tailing so that the cantilever parapets get this detailing.

Response: Section 1/S2.2 and 2/S2.2 is now revised with roof deck guard parapet de-

tailing. Section 4/S2.2 is removed.

| appreciate for your detailed review on the proposed structural design. Should you

have additional comment or question that relates to the correction comment response

and revised plan drawing, please contact me directly.

Yours respectfully,

Bosco K.W. Cheng, P.E.

rlboscocheng@live.com




Wood Beam Project File: 4815 E MERCER WAY.ec6

DESCRIPTION: NEW INTERIOR BEAM

CODE REFERENCES

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combination Set : IBC 2021

Material Properties

Analysis Method :  Allowable Stress Design Fb + 2400 psi E : Modulus of Elasticity
Load Combination IBC 2021 Fb - 1850 psi Ebend- xx 1800ksi
Fc - Prll 1650 psi Eminbend - xx 950ksi
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 : Completely Unbraced
D(0.09) L(0.24)
é v ¥ v ¥
D(0.18) S(0.3)
§ 7 ¥ 7 ¥
3.5x9.5
1 2
‘ Span = 10.250 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, S =0.0250 ksf, Tributary Width =12.0 ft
Uniform Load : D =0.0150, L = 0.040 ksf, Tributary Width = 6.0 ft
DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio = 0.758 1 Maximum Shear Stress Ratio = 0.438:1
Section used for this span 3.5x9.5 Section used for this span 3.5x9.5
fb: Actual = 2,042.16psi fv: Actual = 133.55 psi
F'b = 2,695.50psi F'v = 304.75 psi
Load Combination +D+0.750L+0.750S Load Combination +D+0.750L+0.750S
Location of maximum on span = 5.125ft 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 0.166 in Ratio = 0>=360 Span:1:S Only
Max Upward Transient Deflection 0 in Ratio = 738<360 n/a
Max Downward Total Deflection 0.379 in Ratio = 324>=180 Span: 1:+D+0.750L+0.750S
Max Upward Total Deflection 0 in Ratio = 0<180 n/a
Maximum Forces & Stresses for Load Combinations
Load Combination Max Stress Ratios Moment Values Shear Values
Segment Length Span# M Y, cb cM C; CLx Cy Cfu c, C, M fb F'b \Y fv F'v
D Only 0.0 0.00 0.0 0.0
Length =10.250 ft 1 0.391 0.228 0.90 1.00 1.00 0.98 1.000 1.00 1.00 1.00 3.64 829.8 2,123.7 1.20 543 2385
+D+L 1.00 1.00 0.98 1.000 1.00 1.00 1.00 0.0 0.00 0.0 0.0
Length =10.250 ft 1 0.658 0.382 1.00 1.00 1.00 0.98 1.000 1.00 1.00 1.00 6.79 1,548.2 2,353.6 2.24 101.2 265.0
+D+S 1.00 1.00 0.98 1.000 1.00 1.00 1.00 0.0 0.00 0.0 0.0
Length =10.250 ft 1 0.641 0.371 1.15 1.00 1.00 0.98 1.000 1.00 1.00 1.00 7.58 1,727.9 2,695.5 250 113.0 304.8
+D+0.750L 1.00 1.00 0.98 1.000 1.00 1.00 1.00 0.0 0.00 0.0 0.0

Length =10.250 ft 1 0.469 0.270 1.25 1.00 1.00 0.97 1.000 1.00 1.00 1.00 6.00 1,368.6 2,921.1 198 89.5 3313
+D+0.750L+0.750S 1.00 1.00 0.97 1.000 1.00 1.00 1.00 0.0 0.00 0.0 0.0



Wood Beam

Project File: 4815 E MERCER WAY.ec6

DESCRIPTION: NEW INTERIOR BEAM

Maximum Forces & Stresses for Load Combinations

Load Combination Max Stress Ratios

Moment Values

Shear Values

Segment Length Span# M \Y cb cM C; CLx Cy Cfu ¢, C, M fb F'b \% fv F'v

Length =10.250 ft 1 0.758 0.438 1.15 1.00 1.00 0.98 1.000 1.00 1.00 1.00 8.96 2,042.2 2,695.5 296 133.6 304.8
+0.60D 1.00 1.00 0.98 1.000 1.00 1.00 1.00 0.0 0.00 0.0 0.0

Length =10.250 ft 1 0.135 0.077 1.60 1.00 1.00 0.96 1.000 1.00 1.00 1.00 2.18 497.9 3,692.9 0.72 32.6 4240

Overall Maximum Deflections

Load Combination Span  Max. "-" Defl Location in Span Load Combination Max. "+" Defl Location in Span
+D+0.750L+0.750S 1 0.3786 5.162 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Load Combination Support 1 Support 2

Max Upward from all Load Conditions 3.496 3.496
Max Upward from Load Combinations 3.496 3.496
Max Upward from Load Cases 1.538 1.538
D Only 1421 1421
+D+L 2.651 2.651
+D+S 2.958 2.958
+D+0.750L 2.343 2.343
+D+0.750L+0.750S 3.496 3.496
+0.60D 0.852 0.852
L Only 1.230 1.230
S Only 1.538 1.538
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