
for

Gelotte Hommas Drivdahl Architecture

September 30, 2021

STRUCTURAL CALCULATIONS

21-127-01

Harris Remodel

Structural Calculations
1640 72nd Ave SE

Mercer Island, WA 98040

 1201 First Avenue South, Suite 310  |  Seattle, Washington 98134  |  206-402-5156  | www.lundopsahl.com

1

47548

BERG
SH

AW
N

RPR E

ENG
LAONSSE

I
IN

OF E

NO
TGNI

AWF SH

TE

S
AT

O

E

GIN
ER

ENAL
T

RUC

U R

ST

E

OR

09/30/2021



Section Page

General Index & Criteria………………….……………….……………

Gravity Beam Key…………………………………………………………

Gravity Load Trace……………………………………………

Roof and Upper Floor Beam Design………………… ……………..

Deck Design………………………………………………………

Trellis Design……………………………………………………

Footing Design…………………………………………………

Lateral Sesimic Loads…………………………………………………..

COPYRIGHT:

TABLE OF CONTENTS

The calculations, sketches and notations contained herein are not a part of the Contract Documents and any seal 

upon these documents only represents that they were prepared under the supervision of Lund Opsahl LLC.  These 

calculations, sketches and notations are only an instrument for the sole use of Lund Opsahl LLC and are not to be 

used by any other party.  If copies are provided to Building Regulation Agencies they are for the purpose of 

showing general criteria used for design.

Copyright © 2021 Lund Opsahl LLC, All Rights Reserved.

 1201 First Avenue South, Suite 310  |  Seattle, Washington 98134  |  206-402-5156  | www.lundopsahl.com

2

314

1517

1822

2329

3033

3442

4345

4661

6264Planter Wall........................................................................Misc.



 1201 First Avenue South, Suite 310  |  Seattle, Washington 98134  |  206-402-5156  | www.lundopsahl.com

3

LOCATION

1640 72nd Ave SE

Mercer Island, WA 98040

Elevation: 338 ft

Latitude: 47.59513 ° Longitude: -122.2419 °

CODES, REGULATIONS, AND STANDARDS

● 2018 International Building Code w/ Local Ammendments

● ASCE 7-16 ● NDS 2018

● AISC 360-16 ● ACI 318-14

● AISC 341-16 ● TMS 402/602-16

LOADING

Building Risk Category: II

Live Load Design Criteria

Live Load
Reducible 

(R)

Min per 

ASCE 7 

(psf)

Concentrated (lbs)
1

One- and Two-Family Dwellings

Uninhabitable attics without storage R 10

Uninhabitable attics with storage R 20

Habitable attics and sleeping areas R 30

All other areas except stairs R 40

Stairs

One- and two-family dwellings R 40 300

Balconies and Decks
2

R 60

Handrails and Guardrails
3

200

1. Concentrated loads are distributed over an area of 2.5 ft x 2.5ft.

2. Live load equal to 1.5 times the live load for the area served. Not required to exceed 100 psf. 

3. Per ASCE 7-16 Sec. 4.5.1, handrail and guardrail systems shall be designed to resist a single 

concentrated load of 200 lb applied in any direction at any point on the handrail or top rail to produce 

the maximum load effect and to transfer this load through the supports to the structure.
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Snow Design Criteria

Importance Factor…………………………………………………………….Is= 1.00

Exposure Factor…………………………………………………………….Ce= 1.00 [ASCE 7 Table 7-2]

Thermal Factor…………………………………………………………….Ct= 1.00 [ASCE 7 Table 7-3]

Ground Snow Load……………………………………………………………Pg= 25.0 psf [PER SEAW WHITE PAPER]

Flat Roof Snow Load…………………………………………………………………Pf= 25.0 psf +5 psf rain-on-snow surcharge for TRELLIS

Drifting not required

Wind Design Criteria

Method…………………………………………………………………………….Chapter 27: Directional Procedure (All Heights)

Basic Wind Speed………………………………………………….. V= 98 MPH

Exposure Category………………………………………………………….C

Internal Pressure Coefficient……………………………………………..+/- 0.18

Topographic Factor…………………………………………….. Kzt= 1.00

Components and Cladding…………………………………………….....See attached calculations

Seismic Design Criteria

Seismic Design Criteria

Importance Factor…………………………………………………………………………….…………….Ie= 1.00

Site Class……………………………………………………………………………………………………………………D

Short Period Site Coef………………………………………………………………………………….Fa= 1.20

Long Period Site Coef……………………………………………………………………………………………………..Fv= 1.82

Site Response Accelerations

Mapped Spectral Response Acceleration(Short)………………………………….Ss= 1.38g

Mapped Spectral Response Acceleration(1 sec)…………………………………………………S1= 0.48g

Design Spectral Response Acceleration(Short)………………………………….SDS= 1.10g

Design Spectral Response Acceleration(1 sec)…………………………………………………SD1= 0.58g

Structural Design Coefficients and Factors

Vertical System…………………………………………………………………………………………………………………………………………

Horizontal System…………………………………………………………………………………………………………………………………………

Response Modification Coefficient………………………………………………..R= 6.5

Overstrength Factor………………………………………………………………………………………Ωo= 3

Deflection Amplification Factor………………………………………………………………………….Cd= 4

Seismic Response Coefficient……………………………………………………………….Cs= 0.17

Plywood Diaphragms

15. Light-framed (wood) walls sheathed with wood 



5

2.5 psfCeiling finish (5/8" gypsum)

Dead Loads
Roof:

Finish (shingles)
Roof truss

3.0 psf
3.0 psf

R49 Batt Insulation (Assume 14" @ 0.5 psf/in)
Ceiling finish (5/8" gypsum)

7.0 psf
2.5 psf

Misc.
TOTAL

2.5 psf
18 psf

Floor:
Finish
(N) Plywood subfloor

3.0 psf
2.3 psf

(E) Plywood subfloor
2x8 Joists @ 16" o.c.

2.3 psf
1.9 psf

TJIs @ 16" o.c. 1.9 psf

Misc.
TOTAL

4.1 psf
18 psf

Deck:
Pavers on pedestals (Assume 2" thick)
(2) layers of plywood sheathing

25.8 psf
  4.6 psf

(2) 3x10 GLB @ 32" o.c.
2x4 @ 16" o.c.

4.0 psf
0.9 psf

Misc.
TOTAL

0.7 psf
36 psf

Walls:
2x6s @ 16" o.c., 5/8" gypsum, insulated w/ 3/8" siding
TOTAL 12 psf



Trellis:
Glass roof (Assume 3/4" thick @ 150 pcf) 10.0 psf
(2) 3x6 @ 32" o.c. 2.4 psf
Misc.
TOTAL

0.6 psf
13 psf

Harris Remodel
Loading Criteria



"ASCE716W.xlsx" Program

Version 1.0

INPUTS

ASCE 7-16, Chapters 27 and 30

Building and Site Information

Wind Speed, V 98 mph [Fig. 26.5-1A-D]

Bldg. Classification II [Tab. 1.5-1]

Exposure Category C [Sec. 26.7]

Ridge Height, hr 32.00 ft

Eave Height, he 25.00 ft

Building Width 40.00 ft [Normal to Ridge]

Building Length 70.00 ft [Parallel to Ridge]

Roof Type Hip

Topo. Factor, Kzt 1.00 [Sec. 26.8, Fig. 26.8-1]

Direct. Factor, Kd 0.85 [Tab. 26.6-1]

Ground Elev. Factor, Ke 1.00 [Sec. 26.9, Tab. 26.9-1]

Enclosed? (Y/N) Y [Sec. 26.2]

Hurricane Region? N

Damping Ratio, b 0.050

Period Coef., Ct 0.0350

θ o

Width

L
e
n
g
th

hr

he

h

Plan

Elevation

Width
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"ASCE716W.xlsx" Program

Version 1.0

Wind Loading Analysis - Wall Components & Cladding

ASCE 7-16, Chapter 30 - Part 1 (Low-Rise Buildings) and Part 3 (Buildings with h > 60')

Building and Site Information

V 98 mph [Fig. 26.5-1A-D]

Bldg. Class. II [Tab. 1.5-1]

Exp. Cat. C [Sec. 26.7]

hr 32.00 ft

he 25.00 ft

Width 40.00 ft

Length 70.00 ft

Roof Type Hip

Kzt 1.00 [Sec. 26.8, Fig. 26.8-1]

Kd 0.85 [Tab. 26.6-1]

Ke 1.00 [Sec. 26.9, Tab. 26.9-1]

Enclosed? Y [Sec. 26.2]

Resulting Parameters and Coefficients:

θ 19.29 deg

h 28.50 ft

Ae = 10 ft
2

Ae = 500 ft
2

+GCp 1.00 0.70 Zone 4 [Fig. 30.3-1]

+GCp 1.00 0.70 Zone 5 [Fig. 30.3-1]

-GCp -1.10 -0.80 Zone 4 [Fig. 30.3-1]

-GCp -1.40 -0.80 Zone 5 [Fig. 30.3-1]

+(GCpi) 0.18 [Tab. 26.13-1]

-(GCpi) -0.18 [Tab. 26.13-1]

α 9.50 [Tab. 26.11-1]

zg 900 ft [Tab. 26.11-1]

Kh 0.97 [Tab. 26.10-1]

Ke 1.00 [Sec. 26.9, Tab. 26.9-1]

qh 20.31 psf [Eq. 26.10-1]

θ o
hr

he
h

Elevation

Width

Width

Plan

L
e
n
g
th

7



"ASCE716W.xlsx" Program

Version 1.0

Design Net External Wind Pressures (Sect. 30.4 & 30.6):

[Sec. 30.4 and 30.6]

Wind Load Tabulation for Wall Components & Cladding

Ae z p = Net Design Pressures (psf)

Component (ft2) (ft) Zone 4 (+) Zone 4 (-) Zone 5 (+) Zone 5 (-)

10 32.00 24.0 -26.0 24.0 -32.1

20 32.00 22.9 -24.9 22.9 -29.9

30 32.00 22.3 -24.3 22.3 -28.7

40 32.00 21.8 -23.8 21.8 -27.8

50 32.00 21.5 -23.5 21.5 -27.1

75 32.00 20.8 -22.9 20.8 -25.8

100 32.00 20.4 -22.4 20.4 -24.9

200 32.00 19.3 -21.3 19.3 -22.8

500 32.00 17.9 -19.9 17.9 -19.9

Ex: 1st Flr Stud 36 32.00 22.0 -24.0 22.0 -28.1

Ex: Eave Nail 8 32.00 24.0 -26.0 24.0 -32.1

Component 50 32.00 21.5 -23.5 21.5 -27.1

Component 25 32.00 22.5 -24.6 22.5 -29.2

Footnotes:

1 (+) and (-) signs signify wind pressures acting toward & away from respective surfaces.

2 Width of Zone 5 (end zones), 'a' = 4.00 ft.

3 Per Code Section 30.2.2, the minimum wind load for C&C shall not be less than 16 psf.
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"ASCE716W.xlsx" Program

Version 1.0

Wind Loading Analysis - Roof Components & Cladding

ASCE 7-16, Chapter 30 - Part 1 (Low-Rise Buildings) and Part 3 (Buildings with h > 60')

Building and Site Information

V 98 mph [Fig. 26.5-1A-D]

Bldg. Class. II [Tab. 1.5-1]

Exp. Cat. C [Sec. 26.7]

hr 32.00 ft

he 25.00 ft

Width 40.00 ft

Length 70.00 ft

Roof Type Hip

Kzt 1.00 [Sec. 26.8, Fig. 26.8-1]

Kd 0.85 [Tab. 26.6-1]

Ke 1.00 [Sec. 26.9, Tab. 26.9-1]

Enclosed? Y [Sec. 26.2]

Resulting Parameters and Coefficients:

θ 19.29 deg

h 28.50 ft

Figure 30.3-2E-F applies.

θ o
hr

he
h

Elevation

Width

Width

Plan

L
e
n
g
th
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"ASCE716W.xlsx" Program

Version 1.0

Ae = 10 ft
2

Ae = 100 ft
2

Ae = 500 ft
2

+GCp 0.70 0.30 0.30 All Zones [30.3-2E-F]

-GCp N.A. N.A. N.A. Zone 1' [N.A.]

-GCp -1.65 -1.00 -1.00 Zone 1 [30.3-2E-F]

-GCp N.A. N.A. N.A. Zone 2 [N.A.]

-GCp -2.37 -1.56 -1.31 Zone 2e [30.3-2E-F]

-GCp -2.40 -1.55 -1.30 Zone 2r [30.3-2E-F]

-GCp N.A. N.A. N.A. Zone 2n [N.A.]

-GCp -2.37 -1.56 -1.31 Zone 3 [30.3-2E-F]

-GCp N.A. N.A. N.A. Zone 3r [N.A.]

-GCp N.A. N.A. N.A. Zone 3e [N.A.]

+(GCpi) 0.18 [Tab. 26.13-1]

-(GCpi) -0.18 [Tab. 26.13-1]

α 9.50 [Tab. 26.11-1]

zg 900 ft [Tab. 26.11-1]

Kh 0.97 [Tab. 26.10-1]

Ke 1.00 [Sec. 26.9, Tab. 26.9-1]

qh 20.31 psf [Eq. 26.10-1]
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"ASCE716W.xlsx" Program

Version 1.0

Design Net External Wind Pressures (Sect. 30.3 & 30.5):

[Sec. 30.3 and 30.5]

Wind Load Tabulation for Roof Components & Cladding

Ae z

Component (ft
2
) (ft) All Zones (+) Zone 1' (-) Zone 1 (-) Zone 2 (-) Zone 2e (-)

10 32.00 17.9 N.A. -37.2 N.A. -51.7

20 32.00 15.4 N.A. -37.2 N.A. -46.8

30 32.00 14.0 N.A. -33.9 N.A. -43.9

40 32.00 13.0 N.A. -31.5 N.A. -41.8

50 32.00 12.2 N.A. -29.7 N.A. -40.2

75 32.00 10.8 N.A. -26.3 N.A. -37.3

100 32.00 9.7 N.A. -24.0 N.A. -35.3

200 32.00 9.7 N.A. -24.0 N.A. -30.3

500 32.00 9.7 N.A. -24.0 N.A. -30.3

Ex: Ridge Beam 80 32.00 10.5 N.A. -25.8 N.A. -36.9

Ex: Edge Nail 10 32.00 17.9 N.A. -37.2 N.A. -51.7

Component 50 32.00 12.2 N.A. -29.7 N.A. -40.2

Component 25 32.00 14.6 N.A. -35.4 N.A. -45.2

Ae z

Component (ft
2
) (ft) Zone 2r (-) Zone 2n (-) Zone 3 (-) Zone 3r (-) Zone 3e (-)

10 32.00 -52.4 N.A. -51.7 N.A. N.A.

20 32.00 -47.2 N.A. -46.8 N.A. N.A.

30 32.00 -44.2 N.A. -43.9 N.A. N.A.

40 32.00 -42.1 N.A. -41.8 N.A. N.A.

50 32.00 -40.4 N.A. -40.2 N.A. N.A.

75 32.00 -37.4 N.A. -37.3 N.A. N.A.

100 32.00 -35.2 N.A. -35.3 N.A. N.A.

200 32.00 -30.1 N.A. -30.3 N.A. N.A.

500 32.00 -30.1 N.A. -30.3 N.A. N.A.

Ex: Ridge Beam 80 32.00 -36.9 N.A. -36.9 N.A. N.A.

Ex: Edge Nail 10 32.00 -52.4 N.A. -51.7 N.A. N.A.

Component 50 32.00 -40.4 N.A. -40.2 N.A. N.A.

Component 25 32.00 -45.6 N.A. -45.2 N.A. N.A.

Footnotes:

1
(+) and (-) signs signify wind pressures acting toward & away from respective surfaces.

2
'a' = 4.00 ft.

3
 Per Code Section 30.2.2, the minimum wind load for C&C shall not be less than 16 psf.

p = Net Design Pressures (psf)
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p = Net Design Pressures (psf)
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"ASCE716W.xlsx" Program

Version 1.0

Design Net External Wind Pressures (Sect. 30.3 & 30.5):

[Sec. 30.3 and 30.5]

Wind Load Tabulation for Overhang Components & Cladding

Ae z

Component (ft
2
) (ft) All Zones (+) Zone 1' (-) Zone 1 (-) Zone 2 (-) Zone 2e (-)

10 32.00 17.9 N.A. -47.4 N.A. -61.9

20 32.00 15.4 N.A. -47.4 N.A. -59.3

30 32.00 14.0 N.A. -46.6 N.A. -57.7

40 32.00 13.0 N.A. -46.1 N.A. -56.7

50 32.00 12.2 N.A. -45.6 N.A. -55.8

75 32.00 10.8 N.A. -44.8 N.A. -54.3

100 32.00 9.7 N.A. -44.3 N.A. -53.2

200 32.00 9.7 N.A. -44.3 N.A. -50.6

500 32.00 9.7 N.A. -44.3 N.A. -50.6

Ex: Ridge Beam 80 32.00 10.5 N.A. -44.7 N.A. -54.1

Ex: Edge Nail 10 32.00 17.9 N.A. -47.4 N.A. -61.9

Component 50 32.00 12.2 N.A. -45.6 N.A. -55.8

Component 25 32.00 14.6 N.A. -47.0 N.A. -58.4

Ae z

Component (ft
2
) (ft) Zone 2r (-) Zone 2n (-) Zone 3 (-) Zone 3r (-) Zone 3e (-)

10 32.00 -62.5 N.A. -74.1 N.A. N.A.

20 32.00 -59.7 N.A. -66.3 N.A. N.A.

30 32.00 -58.1 N.A. -61.7 N.A. N.A.

40 32.00 -56.9 N.A. -58.5 N.A. N.A.

50 32.00 -56.0 N.A. -56.0 N.A. N.A.

75 32.00 -54.3 N.A. -51.5 N.A. N.A.

100 32.00 -53.2 N.A. -48.2 N.A. N.A.

200 32.00 -50.4 N.A. -40.5 N.A. N.A.

500 32.00 -50.4 N.A. -40.5 N.A. N.A.

Ex: Ridge Beam 80 32.00 -54.1 N.A. -50.7 N.A. N.A.

Ex: Edge Nail 10 32.00 -62.5 N.A. -74.1 N.A. N.A.

Component 50 32.00 -56.0 N.A. -56.0 N.A. N.A.

Component 25 32.00 -58.8 N.A. -63.8 N.A. N.A.

Footnotes:

1
(+) and (-) signs signify wind pressures acting toward & away from respective surfaces.

2
'a' = 4.00 ft.

3
 Per Code Section 30.2.2, the minimum wind load for C&C shall not be less than 16 psf.

p = Net Design Pressures (psf)
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8/27/2021 ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=47.5951293&lng=-122.2418635&address=1640 72nd Ave SE%2C Mercer Island%2C WA 98040%2C USA 1/2

Hazards by Location

Search Information

Address: 1640 72nd Ave SE, Mercer Island, WA 98040,
USA

Coordinates: 47.5951293, -122.2418635

Elevation: 36 ft

Timestamp: 2021-08-27T17:30:47.122Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D-default

Basic Parameters

Name Value Description

SS 1.379 MCER ground motion (period=0.2s)

S1 0.481 MCER ground motion (period=1.0s)

SMS 1.655 Site-modified spectral acceleration value

SM1 * null Site-modified spectral acceleration value

SDS 1.103 Numeric seismic design value at 0.2s SA

SD1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

Additional Information

Name Value Description

SDC * null Seismic design category

Fa 1.2 Site amplification factor at 0.2s

Fv * null Site amplification factor at 1.0s

CRS 0.903 Coefficient of risk (0.2s)

CR1 0.896 Coefficient of risk (1.0s)

PGA 0.59 MCEG peak ground acceleration

FPGA 1.2 Site amplification factor at PGA

PGAM 0.708 Site modified peak ground acceleration

Report a map errorMap data ©2021 Google
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8/27/2021 ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=47.5951293&lng=-122.2418635&address=1640 72nd Ave SE%2C Mercer Island%2C WA 98040%2C USA 2/2

TL 6 Long-period transition period (s)

SsRT 1.379 Probabilistic risk-targeted ground motion (0.2s)

SsUH 1.528 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 2.994 Factored deterministic acceleration value (0.2s)

S1RT 0.481 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.536 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D 1.242 Factored deterministic acceleration value (1.0s)

PGAd 1.044 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.
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BEAM KEY
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BEAM KEY: UPPER LEVEL / DECK / TRELLIS
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GRAVITY LOAD TRACE
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SCALE:  1/4" = 1'-0"1 PROPOSED UPPER FLOOR PLAN

UPPER FLOOR
PLAN

A2.3
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ROOF PLAN

TRIB: 12'8"
D: 228 plf
Lr: 253 plf
S: 317 plf

GRAVITY TRACE: 
ROOF
D: 18 psf
Lr: 20 psf
S: 25 psf

TRIB: 12'8"
D: 228 plf
Lr: 253 plf
S: 317 plf



(E) M. BATH

(E) BEDROOM #2

 (E) BATH #2 

 (E) BATH #3
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(E) G. BATH
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 (N) M. BEDROOM
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SCALE:  1/4" = 1'-0"1 PROPOSED UPPER FLOOR PLAN

UPPER FLOOR
PLAN

A2.3
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A: [D=228; Lr=253; S=317]
L: [D=264; L=333; TRIB=8'4"(f); 9'6"(w)]
T: [D=492; L=333; Lr=253; S=317]

TRIB: 6'9" (f); 
         9'6" (w)
D: 398 plf
L: 405 plf
S: 203 plf

TRIB: 9'6"
D: 266 plf
S: 285 plf

TRIB: 9'6"
D: 266 plf
S: 285 plf

TRIB: 9'6"
D: 266 plf
S: 285 plf

TRIB: 9'6"
D: 266 plf
S: 285 plf

TRIB: 6'9"
D: 284 plf
L: 405 plf
S: 203 plf

A: [D=228; Lr=253; S=317]
L: [D=264; L=333; TRIB=8'4"(f); 9'6"(w)]
T: [D=492; L=333; Lr=253; S=317]

UPPER FLOOR PLAN

GRAVITY TRACE: 
UPPER FLOOR
D: 18 psf
L: 40 psf

WALLS
D: 12 psf

DECK
D: 42 psf
L: 60 psf
S: 30 psf

TRELLIS
D: 28 psf
S: 30 psf
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2
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1
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1
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 (N) PATIO

 (N) PATIO

(E) PATIO

LEGEND
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SCALE:  1/4" = 1'-0"1 PROPOSED MAIN FLOOR PLAN

MAIN FLOOR
PLAN

A2.2
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A: [D=492; L=333; Lr=253; S=317]
L: [D=264; L=333; TRIB=8'4"(f); 9'6"(w)]
T: [D=756; L=666; Lr=253; S=317]

A: [D=398; L=405; S: 203]
L: [D=114; TRIB=9'6" (w)]
T: [D=512; L=405; S: 203]
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A: [D=492; L=333; Lr=253; S=317]
L: [D=264; L=333; TRIB=8'4"(f); 9'6"(w)]
T: [D=756; L=666; Lr=253; S=317]

MAIN FLOOR PLAN

GRAVITY TRACE: 
MAIN FLOOR
D: 18 psf
L: 40 psf

WALLS
D: 12 psf
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 3186 @ 0 3938 (1.50") Passed (81%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 2690 @ 10 3/4" 7074 Passed (38%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 9160 @ 5' 9" 12884 Passed (71%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.289 @ 5' 9" 0.383 Passed (L/478) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.505 @ 5' 9" 0.575 Passed (L/273) -- 1.0 D + 1.0 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Snow Total Accessories

1 - Trimmer - DF 1.50" 1.50" 1.50" 1365 1457 1821 4643 None

2 - Trimmer - DF 1.50" 1.50" 1.50" 1365 1457 1821 4643 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 11' 6" o/c

Bottom Edge (Lu) 11' 6" o/c

Dead Roof Live Snow

Vertical Loads Location Tributary Width (0.90) (non-snow: 1.25) (1.15) Comments

0 - Self Weight (PLF) 0 to 11' 6" N/A 9.4 -- --

1 - Uniform (PSF) 0 to 11' 6" 12' 8" 18.0 20.0 25.0

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by CRC

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Roof, BR1: Header

2 piece(s) 1 3/4" x 9 1/4" 2.0E Microllam® LVL

ForteWEB Software Operator Job Notes 9/30/2021 4:20:48 PM UTC
Chris Cattron
Lund Opsahl
(206) 402-5156
ccattron@lundopsahl.com

ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16
File Name: Harris Remodel - Gravity Calcs

Page 2 / 5
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 5212 @ 11' 6" 5906 (1.50") Passed (88%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 4739 @ 10' 7 1/4" 10611 Passed (45%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Moment (Ft-lbs) 11759 @ 6' 2 7/16" 16806 Passed (70%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.218 @ 5' 11 9/16" 0.383 Passed (L/633) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.453 @ 5' 11 1/2" 0.575 Passed (L/304) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Roof Live Snow Total Accessories

1 - Trimmer - DF 1.50" 1.50" 1.50" 1876 1915 296 369 4456 None

2 - Trimmer - DF 1.50" 1.50" 1.50" 2687 1915 1161 1452 7215 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 11' 6" o/c

Bottom Edge (Lu) 11' 6" o/c

Dead Floor Live Roof Live Snow

Vertical Loads Location Tributary Width (0.90) (1.00) (non-snow: 1.25) (1.15) Comments

0 - Self Weight (PLF) 0 to 11' 6" N/A 14.2 -- -- --

1 - Uniform (PLF) 0 to 11' 6" N/A 264.0 333.0 - -

2 - Point (lb) 9' 2" N/A 1365 - 1457 1821 Linked from: BR1:
Header, Support 2

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by CRC

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Floor, BU1 : Header

3 piece(s) 1 3/4" x 9 1/4" 2.0E Microllam® LVL

ForteWEB Software Operator Job Notes 9/30/2021 4:20:48 PM UTC
Chris Cattron
Lund Opsahl
(206) 402-5156
ccattron@lundopsahl.com

ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16
File Name: Harris Remodel - Gravity Calcs
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 3832 @ 0 3938 (1.50") Passed (97%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 2946 @ 10 3/4" 7074 Passed (42%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Moment (Ft-lbs) 7425 @ 3' 10 1/2" 12884 Passed (58%) 1.15 1.0 D + 0.75 L + 0.75 S (All Spans)
Live Load Defl. (in) 0.099 @ 3' 10 1/2" 0.258 Passed (L/942) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.200 @ 3' 10 1/2" 0.387 Passed (L/464) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Roof Live Snow Total Accessories

1 - Trimmer - DF 1.50" 1.50" 1.50" 1943 1290 980 1228 5441 None

2 - Trimmer - DF 1.50" 1.50" 1.50" 1943 1290 980 1228 5441 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 7' 9" o/c

Bottom Edge (Lu) 7' 9" o/c

Dead Floor Live Roof Live Snow

Vertical Loads Location Tributary Width (0.90) (1.00) (non-snow: 1.25) (1.15) Comments

0 - Self Weight (PLF) 0 to 7' 9" N/A 9.4 -- -- --

1 - Uniform (PLF) 0 to 7' 9" N/A 492.0 333.0 253.0 317.0

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by CRC

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Floor, BU2 : Header

2 piece(s) 1 3/4" x 9 1/4" 2.0E Microllam® LVL

ForteWEB Software Operator Job Notes 9/30/2021 4:20:48 PM UTC
Chris Cattron
Lund Opsahl
(206) 402-5156
ccattron@lundopsahl.com

ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16
File Name: Harris Remodel - Gravity Calcs
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 3134 @ 0 4219 (1.50") Passed (74%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 2220 @ 10 3/4" 4995 Passed (44%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 5345 @ 3' 7 1/2" 5294 Passed (101%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.060 @ 3' 7 1/2" 0.242 Passed (L/999+) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.113 @ 3' 7 1/2" 0.363 Passed (L/769) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Total Accessories

1 - Trimmer - DF 1.50" 1.50" 1.50" 1481 1468 736 3685 None

2 - Trimmer - DF 1.50" 1.50" 1.50" 1481 1468 736 3685 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 7' 3" o/c

Bottom Edge (Lu) 7' 3" o/c

Dead Floor Live Snow

Vertical Loads Location Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 0 to 7' 3" N/A 10.6 -- --

1 - Uniform (PLF) 0 to 7' 3" N/A 398.0 405.0 203.0

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by CRC

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Floor, BU3 : Header

3 piece(s) 2 x 10 DF No.2

ForteWEB Software Operator Job Notes 9/30/2021 4:20:48 PM UTC
Chris Cattron
Lund Opsahl
(206) 402-5156
ccattron@lundopsahl.com

ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16
File Name: Harris Remodel - Gravity Calcs

Page 5 / 5
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DECK DESIGN



Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1067 @ 1 1/2" 3418 (1.75") Passed (31%) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Shear (lbs) 869 @ 1' 4969 Passed (17%) 1.00 1.0 D + 1.0 L (All Spans)
Pos Moment (Ft-lbs) 3458 @ 7' 1" 8438 Passed (41%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.222 @ 7' 1" 0.348 Passed (L/751) -- 1.0 D + 0.75 L + 0.75 S (All Spans)
Total Load Defl. (in) 0.377 @ 7' 1" 0.696 Passed (L/442) -- 1.0 D + 0.75 L + 0.75 S (All Spans)

System : Floor
Member Type : Flush Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Critical positive moment adjusted by a volume factor of 1.00 that was calculated using length L = 13' 11".
• The effects of positive or negative camber have not been accounted for when calculating deflection.
• The specified glulam is assumed to have its strong laminations at the bottom of the beam. Install with proper side up as indicated by the manufacturer.
• Applicable calculations are based on NDS.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Snow Total Accessories

1 - Beam - DF 3.00" 1.75" 1.50" 444 567 283 1294 1 1/4" Rim Board

2 - Beam - DF 3.00" 1.75" 1.50" 444 567 283 1294 1 1/4" Rim Board

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 14' o/c

Bottom Edge (Lu) 14' o/c

Dead Floor Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) (1.15) Comments

0 - Self Weight (PLF) 1 1/4" to 14' 3/4" N/A 6.8 -- --

1 - Uniform (PSF) 0 to 14' 2" (Front) 1' 4" 42.0 60.0 30.0

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by CRC

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Upper Floor, DECK JOIST: Flush Beam

1 piece(s) 3 1/8" x 9" 24F-V4 DF Glulam

ForteWEB Software Operator Job Notes 9/28/2021 5:14:48 PM UTC
Chris Cattron
Lund Opsahl
(206) 402-5156
ccattron@lundopsahl.com

ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16
File Name: Copy of Harris Remodel

Page 1 / 1
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(1) 31/8" x 9" GLULAM 
TRIB WIDTH = 16"
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TRELLIS DESIGN



Wood Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Joist C-F (1) 3x6 @ 16" o.c. [Same effect as (2) 3x6 @ 32" o.c.]

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-16
Material Properties

Beam Bracing     : Completely Unbraced

Allowable Stress Design

Douglas Fir-Larch
No.2

900.0
900.0

1,350.0
625.0

1,600.0
580.0

180.0
575.0 31.210

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Loads on all spans...
Uniform Load on ALL spans :  D = 0.0130,  S = 0.030 ksf,  Tributary Width = 1.333 ft

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.270: 1

Load Combination +D+S

Span # where maximum occurs Span # 2
Location of maximum on span 0.000ft

24.40 psi=

=

1,124.07psi

3x6Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

200.79 psi==

Section used for this span 3x6
Maximum Shear Stress Ratio 0.122 : 1

6.000 ft=
=

303.84psi

Maximum Deflection

2272 >=600
2555

Ratio = 1586 >=600

Max Downward Transient Deflection 0.024 in 3662Ratio = >=600
Max Upward Transient Deflection -0.014 in Ratio =
Max Downward Total Deflection 0.035 in Ratio = >=600
Max Upward Total Deflection -0.020 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

0.99Length = 6.0 ft 1 0.104 0.047 0.90 1.300 1.00 0.85 1.00 0.10 91.86 886.19 0.07 157.141.00 7.38
0.99Length = 7.417 ft 2 0.104 0.047 0.90 1.300 1.00 0.85 1.00 0.10 91.86 883.77 0.07 157.141.00 7.38
1.00Length = 1.333 ft 3 0.016 0.047 0.90 1.300 1.00 0.85 1.00 0.02 14.66 893.12 0.02 157.141.00 7.38
1.00+D+S 1.300 1.00 0.85 1.00 0.00 0.00 0.001.00 0.00
0.99Length = 6.0 ft 1 0.269 0.122 1.15 1.300 1.00 0.85 1.00 0.32 303.84 1128.48 0.22 200.791.00 24.40
0.98Length = 7.417 ft 2 0.270 0.122 1.15 1.300 1.00 0.85 1.00 0.32 303.84 1124.07 0.22 200.791.00 24.40
1.00Length = 1.333 ft 3 0.043 0.122 1.15 1.300 1.00 0.85 1.00 0.05 48.51 1140.50 0.05 200.791.00 24.40
1.00+D+0.750S 1.300 1.00 0.85 1.00 0.00 0.00 0.001.00 0.00
0.99Length = 6.0 ft 1 0.222 0.100 1.15 1.300 1.00 0.85 1.00 0.26 250.84 1128.48 0.18 200.791.00 20.15
0.98Length = 7.417 ft 2 0.223 0.100 1.15 1.300 1.00 0.85 1.00 0.26 250.84 1124.07 0.18 200.791.00 20.15
1.00Length = 1.333 ft 3 0.035 0.100 1.15 1.300 1.00 0.85 1.00 0.04 40.05 1140.50 0.04 200.791.00 20.15
1.00+0.60D 1.300 1.00 0.85 1.00 0.00 0.00 0.001.00 0.00
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Reaction @ C loads span AC



Wood Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Joist C-F (1) 3x6 @ 16" o.c. [Same effect as (2) 3x6 @ 32" o.c.]

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
0.98Length = 6.0 ft 1 0.035 0.016 1.60 1.300 1.00 0.85 1.00 0.06 55.11 1558.87 0.04 279.361.00 4.43
0.97Length = 7.417 ft 2 0.036 0.016 1.60 1.300 1.00 0.85 1.00 0.06 55.11 1548.36 0.04 279.361.00 4.43
1.00Length = 1.333 ft 3 0.006 0.016 1.60 1.300 1.00 0.85 1.00 0.01 8.80 1584.92 0.01 279.361.00 4.43

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S+D+S 1 0.0098 2.319 -0.0007 5.597
+D+S 2 0.0348 4.113 0.0000 5.597

+D+S3 0.0000 4.113 -0.0202 1.333
.

Load Combination Support 1 Support 2 Support 3 Support 4
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 0.119 0.2530.474
Overall MINimum 0.083 0.1760.331
D Only 0.036 0.0760.143
+D+S 0.119 0.2530.474
+D+0.750S 0.098 0.2090.391
+0.60D 0.022 0.0460.086
S Only 0.083 0.1760.331
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"Support 1" reaction loads Trellis Joist AC at point C



Wood Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Joist A-C (1) 3x6 @ 16" o.c. [Same effect as (2) 3x6 @ 32" o.c.] {Taking reaction from C-F}

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-16
Material Properties

Beam Bracing     : Completely Unbraced

Allowable Stress Design

Douglas Fir-Larch
No.2

900.0
900.0

1,350.0
625.0

1,600.0
580.0

180.0
575.0 31.210

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Load for Span Number 1
Uniform Load :  D = 0.0130,  S = 0.030 ksf, Extent = 5.0 -->> 6.833 ft,  Tributary Width = 1.333 ft

Load for Span Number 2
Uniform Load :  D = 0.0130,  S = 0.030 ksf,  Tributary Width = 1.333 ft
Point Load :  D = 0.0360,  S = 0.0830 k @ 1.417 ft, ({Support 1 reaction from Trellis Joist span C-F})

.DESIGN SUMMARY Design OK
Maximum Bending Stress Ratio 0.191: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 6.833ft

19.02 psi=

=

1,126.02psi

3x6Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

200.79 psi==

Section used for this span 3x6
Maximum Shear Stress Ratio 0.095 : 1

6.833 ft=
=

215.26psi

Maximum Deflection

8337 >=600
1540

Ratio = 5814 >=600

Max Downward Transient Deflection 0.015 in 2208Ratio = >=600
Max Upward Transient Deflection -0.010 in Ratio =
Max Downward Total Deflection 0.022 in Ratio = >=600
Max Upward Total Deflection -0.014 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

0.99Length = 6.833 ft 1 0.074 0.037 0.90 1.300 1.00 0.85 1.00 0.07 65.11 884.84 0.05 157.141.00 5.75
1.00Length = 1.417 ft 2 0.073 0.037 0.90 1.300 1.00 0.85 1.00 0.07 65.11 893.00 0.05 157.141.00 5.75
1.00+D+S 1.300 1.00 0.85 1.00 0.00 0.00 0.001.00 0.00
0.98Length = 6.833 ft 1 0.191 0.095 1.15 1.300 1.00 0.85 1.00 0.23 215.26 1126.02 0.17 200.791.00 19.02
1.00Length = 1.417 ft 2 0.189 0.095 1.15 1.300 1.00 0.85 1.00 0.23 215.26 1140.29 0.17 200.791.00 19.02
1.00+D+0.750S 1.300 1.00 0.85 1.00 0.00 0.00 0.001.00 0.00
0.98Length = 6.833 ft 1 0.158 0.078 1.15 1.300 1.00 0.85 1.00 0.19 177.73 1126.02 0.14 200.791.00 15.70
1.00Length = 1.417 ft 2 0.156 0.078 1.15 1.300 1.00 0.85 1.00 0.19 177.73 1140.29 0.14 200.791.00 15.70
1.00+0.60D 1.300 1.00 0.85 1.00 0.00 0.00 0.001.00 0.00

37

C
BA

"Support 1" reaction of Trellis Joist CF



Wood Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Joist A-C (1) 3x6 @ 16" o.c. [Same effect as (2) 3x6 @ 32" o.c.] {Taking reaction from C-F}

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
0.98Length = 6.833 ft 1 0.025 0.012 1.60 1.300 1.00 0.85 1.00 0.04 39.07 1553.09 0.03 279.361.00 3.45
1.00Length = 1.417 ft 2 0.025 0.012 1.60 1.300 1.00 0.85 1.00 0.04 39.07 1584.50 0.03 279.361.00 3.45

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S1 0.0000 0.000 -0.0141 4.008
+D+S 2 0.0221 1.417 0.0000 4.008

.
Load Combination Support 1 Support 2 Support 3
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum -0.019 0.324
Overall MINimum -0.006 0.226
D Only -0.006 0.098
+D+S -0.019 0.324
+D+0.750S -0.016 0.268
+0.60D -0.003 0.059
S Only -0.013 0.226
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Steel Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Steel Drop Beam

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-16
Material Properties

Analysis Method :
ksi

Bending Axis : Major Axis Bending
Completely Unbraced
Allowable Strength Design Fy : Steel Yield : 50.0 ksi

Beam Bracing : E: Modulus : 29,000.0

.Service loads entered. Load Factors will be applied for calculations.Applied Loads
Beam self weight calculated and added to loading

Uniform Load :  D = 0.1214,  S = 0.2225 k/ft,  Tributary Width = 1.0 ft

.Design OKDESIGN SUMMARY
Maximum Bending Stress Ratio   = 0.151 : 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 6.125ft

2.259 k
Mn / Omega : Allowable 45.927 k-ft Vn/Omega : Allowable

W6x25Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1

Load Combination +D+S
40.832 k

Section used for this span W6x25
Ma : Applied

Maximum Shear Stress Ratio = 0.055 : 1

0.000 ft

6.919 k-ft Va : Applied

0 <180.0
1212

Ratio = 0 <180

Maximum Deflection
Max Downward Transient Deflection 0.073 in 2,010Ratio = >=180.
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.121 in Ratio = >=180
Max Upward Total Deflection 0.000 in

.Maximum Forces & Stresses for Load Combinations

Span #
Summary of Moment ValuesLoad Combination Summary of Shear ValuesMax Stress Ratios

M V Mmax -Mmax + Rm VnxMa Max Mnx/Omega Cb Va MaxMnx Vnx/OmegaSegment Length
D Only

Dsgn. L =   12.25 ft 1 0.060 0.022 2.75 2.75 76.70 45.93 1.14 1.00 0.90 61.25 40.83
+D+S

Dsgn. L =   12.25 ft 1 0.151 0.055 6.92 6.92 76.70 45.93 1.14 1.00 2.26 61.25 40.83
+D+0.750S

Dsgn. L =   12.25 ft 1 0.128 0.047 5.88 5.88 76.70 45.93 1.14 1.00 1.92 61.25 40.83
+0.60D

Dsgn. L =   12.25 ft 1 0.036 0.013 1.65 1.65 76.70 45.93 1.14 1.00 0.54 61.25 40.83
.

Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl
Overall Maximum Deflections

+D+S 1 0.1212 6.160 0.0000 0.000
.

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 2.259 2.259
Overall MINimum 0.538 0.538
D Only 0.897 0.897
+D+S 2.259 2.259
+D+0.750S 1.919 1.919
+0.60D 0.538 0.538
S Only 1.363 1.363
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Wood Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Wood Drop Beam

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

CODE REFERENCES
Calculations per NDS 2012, IBC 2012, CBC 2013, ASCE 7-10
Load Combination Set : ASCE 7-16
Material Properties

Beam Bracing     : Completely Unbraced

Allowable Stress Design

Douglas Fir-Larch
No.2

900.0
900.0

1,350.0
625.0

1,600.0
580.0

180.0
575.0 31.210

Analysis Method :

Eminbend - xx ksi
Wood Species     :
Wood Grade        :

Fb +
psi
psi

Fv psi

Fb -

Ft psi

Fc - Prll psi
psiFc - Perp

E : Modulus of Elasticity
Ebend- xx ksi

Density pcf

Load Combination :ASCE 7-16

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

Beam self weight calculated and added to loads
Loads on all spans...

Point Load :  D = 0.7440,  S = 1.363 k, Starting at : 7.417 ft and placed every 0.0 ft thereafter
.DESIGN SUMMARY Design OK

Maximum Bending Stress Ratio 0.793: 1

Load Combination +D+S

Span # where maximum occurs Span # 1
Location of maximum on span 7.417ft

27.10 psi=

=

1,021.97psi

6x12Section used for this span

Span # where maximum occurs
Location of maximum on span

Span # 1=

Load Combination +D+S
=

=

=

200.79 psi==

Section used for this span 6x12
Maximum Shear Stress Ratio 0.135 : 1

13.913 ft=
=

810.71psi

Maximum Deflection

0 <600
676

Ratio = 0 <600

Max Downward Transient Deflection 0.160 in 1109Ratio = >=600
Max Upward Transient Deflection 0.000 in Ratio =
Max Downward Total Deflection 0.263 in Ratio = >=600
Max Upward Total Deflection 0.000 in

fb: Actual
Fb: Allowable

fv: Actual
Fv: Allowable

.Maximum Forces & Stresses for Load Combinations

Span #
Moment ValuesLoad Combination

C i C LC CCC F/V mr td
Shear ValuesMax Stress Ratios

M CV fbM fvF'b V F'vSegment Length
D Only 0.00 0.00 0.000.00

0.99Length = 14.833 ft 1 0.387 0.070 0.90 1.000 1.00 1.00 1.00 3.14 310.41 802.39 0.46 157.141.00 10.93
0.99+D+S 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
0.99Length = 14.833 ft 1 0.793 0.135 1.15 1.000 1.00 1.00 1.00 8.19 810.71 1021.97 1.14 200.791.00 27.10
0.99+D+0.750S 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
0.99Length = 14.833 ft 1 0.671 0.115 1.15 1.000 1.00 1.00 1.00 6.93 685.64 1021.97 0.97 200.791.00 23.06
0.99+0.60D 1.000 1.00 1.00 1.00 0.00 0.00 0.001.00 0.00
0.98Length = 14.833 ft 1 0.132 0.023 1.60 1.000 1.00 1.00 1.00 1.88 186.25 1412.43 0.28 279.361.00 6.56

.
Location in SpanLoad CombinationMax. "-" Defl Location in SpanLoad Combination Span Max. "+" Defl

Overall Maximum Deflections

+D+S 1 0.2629 7.471 0.0000 0.000
.
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Wood Beam
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: Trellis Wood Drop Beam

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris Remodel.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Load Combination Support 1 Support 2
Vertical Reactions Support notation : Far left is #1 Values in KIPS

Overall MAXimum 1.155 1.155
Overall MINimum 0.681 0.682
D Only 0.474 0.474
+D+S 1.155 1.155
+D+0.750S 0.985 0.985
+0.60D 0.284 0.284
S Only 0.681 0.682
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FOOTING DESIGN
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SEISMIC LOADS
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ASCE 7-16 Seismic Loading Analysis - Assesment of Ground Motion Hazard Analysis Requirement

Risk Category II [IBC Tab. 1604.5]

Site Class D (Default) [ASCE 7 Ch. 20]

Ss 1.379 (g)

S1 0.481 (g)

Structural Height, hn 25.00 (ft) [Sec. 12.8.2.1]

TL 6.00 (sec) [Fig. 22-14]

Loading

Lateral System

Loading

Lateral System

Using Equivalent Lateral Force procedure for Analysis? YES

11.4.8 Site-Specific Ground Motion Procedures

Seismically Isolated or Damping Systems? NO

& S1 >/= 0.6? NO

Site Class E & Ss >/= 1.0? NO [ASCE7 11.4.8(2)]

Site Class [D or E] & S1 >/= 0.2? YES [ASCE7 11.4.8(3)]

11.4.8 EXCEPTIONS (to performing ground motion hazard analysis)

1 N/A N/A; Continue to Next Sheet

2 Exempt: Cs Is Evaluated per 11.4.8 Exception (2); Continue to Next Sheet

3 N/A N/A; Continue to Next Sheet

Conclusion: See Exceptions Below

X-Direction

Y-Direction

[IBC Fig. 1613.2.1(1)-(2)] or 

[ASCE7 Online Hazard Tool]

[ASCE7 11.4.8(1)]

15. Light-framed (wood) walls sheathed with wood structural panels rated for shear resistance

15. Light-framed (wood) walls sheathed with wood structural panels rated for shear resistance

A. BEARING WALL SYSTEMS

A. BEARING WALL SYSTEMS
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Seismic Loading Analysis - Base Shear 
2018 IBC (Ch. 16) & ASCE 7-16 (Ch. 11, 12, & 22), References per ASCE 7-16, UNO

Site Specific Criteria:

Risk Category II [IBC Tab. 1604.5] Fa 1.20 [IBC Tab. 1613.2.3(1)]

Site Class D (Default) [ASCE 7 Ch. 20] Fv 1.82 [IBC Tab. 1613.2.3(2)]

Design Category D [Table 11.6-1 and 2] SMS 1.655 (g) [IBC Eqn. 16-36]

Ss 1.379 (g) SM1 0.875 (g) [IBC Eqn. 16-37]

S1 0.481 (g) SDS 1.103 (g) [IBC Eqn. 16-38]

Ie 1.00 [Tab. 1.5-2] SD1 0.583 (g) [IBC Eqn. 16-39]

Equivalent Lateral Force Procedure -

[Sec. 12.8]

Loading

Lateral System

[Tab. 12.2-1]  

Ct 0.02 [Tab. 12.8-2] Cs 0.170 [Eqn. 12.8-2] Cvx Fx Vx Fpx Fpx/Fx

x 0.75 [Tab. 12.8-2] 0.401 [Eqn. 12.8-3] [Eqn. 12.8-12] [Eqn. 12.8-11] [Eqn. 12.8-13] [Eqn. 12.10-1,-2,-3]

hn 25.0 (ft) [Sec. 12.8.2.1] [Eqn. 12.8-4] (kip) (ft) (kip-ft) (kip) (kip) (kip)

hlimit 65 (ft) [Tab. 12.2-1] 0.049 [Eqn. 12.8-5] Roof 84 25.0 2105 0.694 17 17 19 1.11

Ta 0.224 (sec) [Eqn. 12.8-7] [Eqn. 12.8-6] Upper 58 16.0 928 0.306 7 24 13 1.73

Cu 1.4 [Tab. 12.8-1] 0 0.000 0 0 0 0.00

TMODAL - (sec) [Sec. 12.8.2] Cs,design 0.170 0 0.000 0 0 0 0.00

T 0.224 (sec) [Sec. 12.8.2] 0 0.000 0 0 0 0.00

TL 6.00 (sec) [Fig. 22-14] k 1 [Sec. 12.8.3] 0 0.000 0 0 0 0.00

Ts 0.529 (sec) [Sec. 11.4.6] 0 0.000 0 0 0 0.00

R 6.5 [Tab. 12.2-1] W 142 (kip) [Sec. 12.8.1 & 12.7.2] 0 0.000 0 0 0 0.00

Ω0 3 [Tab. 12.2-1] V 24 (kip) [Eqn. 12.8-1] 0 0.000 0 0 0 0.00

Cd 4 [Tab. 12.2-1] Sum 142 3033 1.000 24

[Controlling Cs; 

See also 11.4.8 

Exceptions]

[IBC Fig. 1613.2.1(1)-(2)] or 

[ASCE7 Online Hazard Tool]

15. Light-framed (wood) walls sheathed with wood structural panels rated for shear resistance

A. BEARING WALL SYSTEMS

Cs, max

Cs, min

Level
wx hx wxhx

k

Vertical Distribution of Forces

Base Shear,

Seismic Weight,
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EXISTING BASE SHEAR

Xand YDirection

Xand YDirection



Seismic Loading Analysis - Base Shear 
2018 IBC (Ch. 16) & ASCE 7-16 (Ch. 11, 12, & 22), References per ASCE 7-16, UNO

Site Specific Criteria:

Risk Category II [IBC Tab. 1604.5] Fa 1.20 [IBC Tab. 1613.2.3(1)]

Site Class D (Default) [ASCE 7 Ch. 20] Fv 1.82 [IBC Tab. 1613.2.3(2)]

Design Category D [Table 11.6-1 and 2] SMS 1.655 (g) [IBC Eqn. 16-36]

Ss 1.379 (g) SM1 0.875 (g) [IBC Eqn. 16-37]

S1 0.481 (g) SDS 1.103 (g) [IBC Eqn. 16-38]

Ie 1.00 [Tab. 1.5-2] SD1 0.583 (g) [IBC Eqn. 16-39]

Equivalent Lateral Force Procedure -

[Sec. 12.8]

Loading

Lateral System

[Tab. 12.2-1]  

Ct 0.02 [Tab. 12.8-2] Cs 0.170 [Eqn. 12.8-2] Cvx Fx Vx Fpx Fpx/Fx

x 0.75 [Tab. 12.8-2] 0.401 [Eqn. 12.8-3] [Eqn. 12.8-12] [Eqn. 12.8-11] [Eqn. 12.8-13] [Eqn. 12.10-1,-2,-3]

hn 25.0 (ft) [Sec. 12.8.2.1] [Eqn. 12.8-4] (kip) (ft) (kip-ft) (kip) (kip) (kip)

hlimit 65 (ft) [Tab. 12.2-1] 0.049 [Eqn. 12.8-5] Roof 95 25.0 2363 0.708 19 19 21 1.12

Ta 0.224 (sec) [Eqn. 12.8-7] [Eqn. 12.8-6] Upper floor 61 16.0 973 0.292 8 26 13 1.74

Cu 1.4 [Tab. 12.8-1] 0 0.000 0 0 0 0.00

TMODAL - (sec) [Sec. 12.8.2] Cs,design 0.170 0 0.000 0 0 0 0.00

T 0.224 (sec) [Sec. 12.8.2] 0 0.000 0 0 0 0.00

TL 6.00 (sec) [Fig. 22-14] k 1 [Sec. 12.8.3] 0 0.000 0 0 0 0.00

Ts 0.529 (sec) [Sec. 11.4.6] 0 0.000 0 0 0 0.00

R 6.5 [Tab. 12.2-1] W 155 (kip) [Sec. 12.8.1 & 12.7.2] 0 0.000 0 0 0 0.00

Ω0 3 [Tab. 12.2-1] V 26 (kip) [Eqn. 12.8-1] 0 0.000 0 0 0 0.00

Cd 4 [Tab. 12.2-1] Sum 155 3335 1.000 26

Cs, min

[IBC Fig. 1613.2.1(1)-(2)] or 

[ASCE7 Online Hazard Tool]

A. BEARING WALL SYSTEMS

15. Light-framed (wood) walls sheathed with wood structural panels rated for shear resistance

Vertical Distribution of Forces

Level
wx hx wxhx

k

Cs, max

[Controlling Cs; 

See also 11.4.8 

Exceptions]

Base Shear,

Seismic Weight,
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NEW BASE SHEAR

Xand YDirection

Xand YDirection
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Existing seismic forces reduced to 75% of IBC values per IEBC 303.3.2
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Existing seismic forces reduced to 75% of IBC values per IEBC 303.3.2
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Existing seismic forces
reduced to 75% of IBC

values per IEBC 303.3.2
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Existing seismic forces reduced to 75% of
IBC values per IEBC 303.3.2
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PLANTER WALL



Cantilevered Retaining Wall
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: CMU Planter Wall and Footing

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris.ec6

Project Title:
Engineer:
Project ID:

Printed: 30 SEP 2021, 11:36AM

Project Descr:

Calculations per ACI 318-14,  TMS 402-16, IBC 2018,
CBC 2019, ASCE 7-166.00

0.00
0.00
0.00

2,500.0

35.0

0.0
35.0 psf/ft

200.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf= 135.00

=

135.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil = 0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure = 12.00 in

Equivalent Fluid Pressure Method

Design Summary
Wall Stability Ratios
Overturning = 3.40 OK
Sliding = 1.53 OK

Total Bearing Load = 3,294 lbs
...resultant ecc. = 2.78 in

Soil Pressure @ Toe = 958 psf  OK
Soil Pressure @ Heel = 506 psf  OK

Allowable = 2,500 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,150 psf
ACI Factored @ Heel = 607 psf
Footing Shear @ Toe = 6.1 psi  OK
Footing Shear @ Heel = 10.7 psi  OK

Allowable = 100.6 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force = 1,015.0 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
0.0=

1,317.60.0
236.1

=
=

0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

Masonry Block Type = 3

Stem Construction Top Stem
Stem OK

Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Masonry
Thickness = 8.00in
Rebar Size = # 6
Rebar Spacing = 16.00in
Rebar Placed at = Center

Design Data
fb/FB + fa/Fa = 0.992
Total Force @ Section = 630.0lbs
Moment....Actual = 1,260.0ft-l
Moment.....Allowable = 1,270.8ft-l
Shear.....Actual = 14.0psi
Shear.....Allowable = 38.7psi

Lap splice if above = 54.00in
9.39in

Hook embed into footing 9.39=in

Wall Weight = 84.0

Lap splice if below =

psf
Rebar Depth  'd' = 3.75in

Masonry Data
f'm = 1,500psi
Fy or Fs =psi 32,000
Solid Grouting = Yes

Modular Ratio 'n' = 21.48
Short Term Factor = 1.000
Equiv. Solid Thick. = 7.60in

Masonry Design Method ASD=

Load Factors
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000
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Cantilevered Retaining Wall
LUND OPSAHL LLCLic. # : KW-06004202

DESCRIPTION: CMU Planter Wall and Footing

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
File: Harris.ec6

Project Title:
Engineer:
Project ID:

Printed: 30 SEP 2021, 11:36AM

Project Descr:

1.92
2.58

22.00
12.00
0.00

=Min. As % 0.0018

Footing Dimensions & Strengths

f'c = 4,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
= 2.00

Footing Thickness = in
4.50=

ft

Cover @ Top =2.00 in@ Btm.= 3.00 in

Total Footing Width

= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi

Footing Design Results

Key:

=

Not req'd, Mu < S * Fr

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd, Mu < S * Fr
Not req'd, Mu < S * Fr

= None Spec'd

=
=

=
=
=

1,150
2,313

716
1,597
6.08

100.62

Heel:

607
0
0

2,016
10.66

100.62

HeelToe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 5 @ 18.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 5 @ 18.00 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

1,073.8 1,552.5
lbs

2,803.9

-58.8Toe Active Pressure

2.61 3.54
ftft

5,498.4=Heel Active Pressure
ft-lblbs

Sloped Soil Over Heel
=
=Surcharge over Heel =

Surcharge Over Heel

=

=

Adjacent Footing Load
=Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil =

=
=

0.61 -35.9

=

=
=

Stem Weight(s)
=

504.0 2.25 1,134.0
Earth @ Stem Transitions

=Footing Weight
=

1,237.5 2.25 2,784.4
Key Weight

=

2.50

Added Lateral Load

lbs

= 2,767.9

Vert. Component

Total

=
3,294.0 9,416.8

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Total = R.M.

=1,015.0 O.T.M.

=

Resisting/Overturning Ratio = 3.40
Vertical Loads used for Soil Pressure = 3,294.0 lbs
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