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ABBREVIATIONS

AAMA AMERICAN ARCHITECTURAL 
MANUFACTURERS ASSOCIATION

A.F.F. ABOVE FINISH FLOOR
ALUM. ALUMINUM
B.O. BOTTOM OF
CAB. CABINET
CABS CABINETS
CFS CLEAR FLOOR SPACE
C.J. CONTROL JOINT
C.L. CENTER LINE
CLG. CEILING
CLR. CLEAR
COL. COLUMN
CONC. CONCRETE
CONT. CONTINUOUS
CPT. CARPET
C.T. CERAMIC TILE
DBL. DOUBLE
DF-L DOUGLAS FIR - LARCH
DIA. DIAMETER
DIM. DIMENSION
DW DISHWASHER
EA. EACH
E.J. EXPANSION JOINT
EWF ENGINEERED WOOD FLOORING
ELEC. ELECTRICAL
E.O.S. EDGE OF SLAB
EQ. EQUAL
(E) EXISTING
E.J. EXPANSION JOINT
EXT. EXTERIOR
F.F. FINISH FACE OR FINISH FLOOR
F.F.E. FINISH FLOOR ELEVATION
F.O.S. FACE OF STRUCTURE / STUD
GLB GLUE LAMINATED BEAM
G.W.B. GYPSUM WALL BOARD
INSUL. INSULATED OR INSULATION
INT. INTERIOR
LVP LUXURY VINYL PLANK
MAX. MAXIMUM
MECH. MECHANICAL
M.E.P. MECHANICAL, ELECTRICAL & PLUMBING
MFR. MANUFACTURER
MIN. MINIMUM
NFVA NET FREE VENTILATION AREA
N.I.C. NOT IN CONTRACT
NOM. NOMINAL
N.T.S. NOT TO SCALE
O.C. ON CENTER
P.T. PRESSURE TREATED
PTD. PAINT OR PAINTED
RCP REFLECTED CEILING PLAN
REC. RECOMMENDED
REF. REFRIGERATOR
REQ. REQUIRED
R.O. ROUGH OPENING
S.F. SQUARE FEET
SHGC SOLAR HEIGHT GAIN COEFFICIENT
IN² SQUARE INCHES
SIM. SIMILAR
SPEC. SPECIFIED OR SPECIFICATION
SSTL. STAINLESS STEEL
S.T.C. SOUND TRANSMISSION CLASS
T&G TONGUE AND GROOVE
T.O. TOP OF
T.P.D. TOILET PAPER DISPENSER
TYP. TYPICAL
U.N.O. UNLESS NOTED OTHERWISE
VERT. VERTICAL
V.I.F. VERIFY IN FIELD
W/ WITH
W/O WITHOUT
W/D CLOTHES WASHER & DRYER
WD. WOOD
W.R.B. WEATHER RESISTANT BARRIER

CITY OF BEND PRE-APPROVED SINGLE FAMILY DWELLING

PROJECT DESCRIPTION

APPLICABLE CODES

2023 OREGON RESIDENTIAL SPECIALTY CODE (ORSC)
2022 OREGON MECHANICAL SPECIALTY CODE (OMSC)
2023 OREGON ELECTRICAL SPECIALTY CODE (OESC)
2023 OREGON PLUMBING SPECIALTY CODE (OPSC)
BEND DEVELOPMENT CODE
2017 ICC A117.1 ACCESSIBLE AND USABLE BUILDINGS AND FACILITIES

CONSTRUCTION TYPE

TYPE V-B, NON SPRINKLED

SETBACKS*

RL (LOW DENSITY RESIDENTIAL)
FRONT 20', REAR 20', SIDE 10'
RS (STANDARD DENSITY RESIDENTIAL)
FRONT 10', REAR 5', SIDE 5'
RM-10, RM & RH
FRONT 10', REAR 5', SIDE 5'

*NORTH SOLAR SETBACK APPLIES TO SITES 
OVER 5,000 SF & NORTH - SOUTH LOT DIMENSION OVER 80'

SPECIAL SETBACKS & EASEMENTS
APPLICANT TO VERIFY AND SHOW ON SITE PLAN

MAXIMUM LOT COVERAGE

RL 35%
RS & RM-10 45%-60%
RM 45%-60%
RH NONE

FLOOR AREA RATIO

RL NONE
RS & RM-10 1.1 FOR 3-STORY RESIDENTIAL USES & ACCESSORY 

STRUCTURES, NONE FOR ALL OTHER USES
RM NONE
RH NONE

ENERGY - BUILDING ENVELOPE

CLIMATE ZONE - 5B (BEND) (ASHRAE STANDARD 169)

ADDITIONAL ENERGY MEASURE

TABLE N1101.1(2)
#5 DUCTLESS HEAT PUMP (DWELLING UNITS WITH ALL-ELECTRIC HEAT)

A) PROVIDE DUCTLESS HEAT PUMP OF MINIMUM HSPF 10.0 OR 
    HSPF2 9.0 IN PRIMARY ZONE REPLACES ZONAL ELECTRIC        
    HEAT SOURCES, AND
B) PROVIDE PROGRAMMABLE THERMOSTAT FOR ALL HEATERS 
    IN BEDROOMS

SITE ACCESSIBLE ROUTE

THE APPLICANT IS RESPONSIBLE TO PROVIDE AN ACCESSIBLE ROUTE 
TO THE PROPOSED SINGLE FAMILY DWELLING IN COMPLIANCE WITH 
CHAPTER 4 OF THE 2017 ICC A117.1 AND "CHANGES IN LEVEL" DETAILS 
PER A7.3. (TYPE A)

PLANNING & CODE SUMMARY

SITE GENERAL NOTES

1) ALL STORMWATER DRAINAGE TO BE MAINTAINED ON SITE. 
APPLICANT'S SITE PLAN TO ILLUSTRATE SITE SPECIFIC METHODS.

2) LOTS SHALL BE GRADED TO DRAIN SURFACE WATER AWAY FROM 
NEW FOUNDATION WALLS. THE GRADE SHALL FALL NOT FEWER THAN 
6" WITHIN THE FIRST 10'. WHERE LOT LINES,  WALLS, SLOPES OR 
OTHER PHYSICAL BARRIERS PROHIBIT 6" OF FALL WITHIN 10', DRAINS, 
SWALES, OR OTHER MEANS SHALL BE PROVIDED AND SHALL BE 
CONSTRUCTED TO ENSURE DRAINAGE AWAY FROM THE STRUCTURE.

3) IMPERVIOUS SURFACES WITHIN 10' OF THE BUILDING FOUNDATION 
SHALL BE SLOPED NOT LESS THAN 2 PERCENT (1/4" PER FOOT) AWAY 
FROM THE BUILDING.

4) THESE MASTER REISSUE DRAWINGS ARE ONLY FOR USE ON SITES 
THAT DO NOT EXCEED 2’ SLOPE ACROSS THE SITE AT THE FOOTING 
AND SITES WITH TYPICAL LOCAL GEOLOGICAL CONDITIONS.

N

NORTH ARROW

EXTERIOR ELEVATION

INTERIOR ELEVATION

BUILDING SECTION

ENLARGED PLAN / DETAIL

BUILDING ASSEMBLY TYPE

DOOR TAG

WINDOW TAG

REVISION TAG

CENTER LINE

A101

1

1

PROJECT SYMBOLS

1

A101

W1

101

A2.0

1

A7.0

1

1

PROJECT GENERAL NOTES

1) DO NOT SCALE PRINTED DRAWINGS. DO NOT SCALE OFF DRAWINGS WITHOUT 
CONSULTING ARCHITECT FIRST.

2) DIMENSIONS ARE TO FACE OF STRUCTURE (FRAMING, CONCRETE, ETC.) U.N.O.
"CLEAR" OR "CLR" DIMENSIONS ARE TO FINISH FACE.

3) PROJECTS UTILIZING THE MASTER/REISSUE PROGRAM ARE LIMITED TO THOSE 
THAT WILL BE CONSTRUCTED “EXACTLY” AS SHOWN ON THESE APPROVED 
“MASTER” APPLICATION PLANS AND LOCATED ON A SITE THAT DOES NOT EXCEED 
2’ SLOPE ACROSS THE SITE AT THE FOOTING OR REQUIRE MODIFICATIONS TO THE 
DESIGN CRITERIA OR BUILDING CONSTRUCTION.

4) THESE PLANS COMPLY WITH "TYPE A" CRITERIA OF THE "2017 ICC A117.1 

ACCESSIBLE AND USABLE BUILDINGS AND FACILITIES" AND HAVE BEEN CERTIFIED 
AS SUCH BY LIVEABLE HOMES LLC. OPTIONS LABELED "TYPE A" ARE REQUIRED IN 
ORDER TO MEET TYPE A CRITERIA. OPTIONS LABELED "NONE TYPE A" DO NOT 
MEET TYPE A CRITERIA.
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SITE PLAN (BUILDING ONLY)

SHEET LIST

NUMBER NAME

ARCHITECTURAL

A1.0 GENERAL INFORMATION

A1.1 PROPOSED SITE PLAN, N.I.C. (APPLICANT TO PROCURE)

A1.2 FLOOR PLAN & SCHEDULES

A1.3 ROOF PLAN

A1.4 REFLECTED CEILING / ELECTRICAL PLAN

A2.1 EXTERIOR ELEVATIONS

A3.1 BUILDING SECTIONS

A3.2 BUILDING SECTIONS

A5.1 EXTERIOR DETAILS

A7.1 INTERIOR - KITCHEN

A7.2 INTERIOR - BATHROOM

A7.3 ACCESSIBILITY DETAILS

A9.1 3D VIEWS - EXTERIOR

A9.2 3D VIEWS - INTERIOR

STRUCTURAL

S1 FOUNDATION

S2 SUBFLOOR FRAMING

S3 MAIN LEVEL FRAMING

S4 MAIN LEVEL LATERAL DIAGRAM

S5 DETAILS

DIMENSIONS & AREAS ON 
THIS DRAWING ARE TO 
EXTERIOR FINISH FACE 

OF SIDING
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OPTION 1
A) OPENING

B) NO OPENING

OPTION 2
A) NOOK WITH WINDOW

B) 2ND CLOSET, NO WINDOW

OPTION 3 PER A7.2
A) SINGLE SINK VANITY
B) DOUBLE SINK VANITY
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A) WINDOW
B) NO WINDOW
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THE APPLICANT IS RESPONSIBLE TO 
PROVIDE AN ACCESSIBLE ROUTE TO 
THE PROPOSED SINGLE FAMILY 
DWELLING IN COMPLIANCE WITH 
CHAPTER 4 OF THE 2017 ICC A117.1 AND 
"CHANGES IN LEVEL" DETAILS PER A7.3. 
(TYPE A)

3

A3.1

INTERIOR SIDE OF WIDE WING WALLS 
TO HAVE 7/16" O.S.B OR 1/2" PLYWOOD 
WITH CONT. W.R.B., TYPICAL

2' - 5 1/2"

C.L. SINK

6' - 3 1/4"

DUCTLESS
MINI-SPLIT HEAT 
PUMP

UNDER TILE 
ELEC. HEAT

A5.1

9
TYP.

A5.1

9
SIM.

SOUND 
INSULATION

A

1
CLOSET
6'-6" X 2'-0"

CLOSET
4'-7" X 2'-0"

08 09

SMOKE DETECTOR, HARD-WIRED W/ BATTERY BACKUP; CARBON 
MONOXIDE DETECTOR REQ'D WITHIN 15' OF PROPOSED SLEEPING AREAS

BATH EXHAST FAN ON TIMER OR AUTOMATIC HUMIDISTAT SWITCH

HOSE BIBB, FROST-PROOF W/ BACKFLOW PREVENTER, ALIGNED WITH 
PERPENDICULAR INTERIOR WALL. APPLICANT TO DEFINE LOCATION(S) & 
QUANTITIES ON SITE PLAN & WATER METER & SUPPLY SIZING WORKSHEET

WALL MOUNTED HEAT PUMP HEAD ABOVE

HB

FLOOR PLAN LEGEND

FLOOR PLAN GENERAL NOTES

1) DIMENSIONS ON THIS SHEET ARE TO FACE OF STRUCTURE (STUD OR 
CONCRETE) AND CENTER OF OPENING / FIXTURE, U.N.O.

2) DIMENSIONS NOTED "F.F." ARE TO FACE OF FINISH. DIMENSIONS 
NOTED "CLEAR" OR "CLR" ARE TO FACE OF FINISH.

3) OVERALL ROOM DIMENSIONS ARE TO FINISH FACE OF WALL AND 
ROUNDED TO NEAREST INCH. DO NOT FRAME FROM THESE DIMENSIONS.

4) DEVIATION FROM THESE DRAWINGS MUST BE APPROVED BY THE CITY 
OF BEND, ARCHITECT OF RECORD AND ENGINEER OF RECORD.

5) SUBCONTRACTORS TO SIZE, SELECT AND VERIFY LOCATION OF ALL 
PROPOSED M.E.P. EQUIPMENT IN COMPLIANCE WITH LOCAL BEND 
DEVELOPMENT CODE AND STATE BUILDING CODES.

6) EXTERIOR WALLS ARE 2X6 STUDS @ 24" O.C., U.N.O.
WIDE WING WALLS ARE 2X10 @ 24" O.C.

7) INTERIOR WALLS ARE 2X4 STUDS @ 16" O.C., U.N.O.

1) FRAMING SUBCONTRACTOR TO VERIFY ALL ROUGH OPENING 
DIMENSIONS WITH WINDOW & DOOR MANUFACTURERS BEFORE FRAMING 
BEGINS. WINDOW SCHEDULE SIZES ARE ROUGH OPENINGS AND DOOR 
SCHEDULE SIZES ARE NOMINAL DOOR SIZE, UNLESS NOTED OTHERWISE.

2) EXTERIOR DOORS TO BE U-0.20 OR LESS, EXCEPT A MAXIMUM OF 28 SF 
OF EXTERIOR DOOR AREA PER DWELLING UNIT CAN HAVE A U-FACTOR OF 
0.54 OR LESS

3) WINDOWS TO HAVE A U-FACTOR OF 0.27 OR LESS

4) SKYLIGHTS TO HAVE A U-FACTOR OF 0.50 OR LESS

5) UNSHADED SOUTH AND WEST FACING GLASS TO HAVE A LOW SOLAR 
HEIGHT GAIN COEFFICIENT (SHGC)

6) WINDOWS TO BE INSTALLED PER AAMA 2400-21 METHOD A OR METHOD B 
USING BUTYL FLEXIBLE FLASHING TAPE, TYPICAL.

7) DOOR THRESHOLDS SHALL COMPLY WITH "CHANGES IN LEVEL" DETAILS 
PER A7.3

8) DOORWAYS SHALL HAVE A CLEAR OPENING WIDTH OF 32 INCHES 
MINIMUM. CLEAR OPENING WIDTH OF DOORWAYS WITH SWINGING DOORS 
SHALL BE MEASURED BETWEEN THE FACE OF DOOR AND STOP, WITH THE 
DOOR OPEN 90 DEGREES. THERE SHALL BE NO PROJECTIONS INTO THE 
CLEAR OPENING WIDTH LOWER THAN 34 INCHES ABOVE THE FLOOR. 
PROJECTIONS INTO THE CLEAR OPENING WIDTH BETWEEN 34 INCHES AND 
80 INCHES ABOVE THE FLOOR SHALL NOT EXCEED 4 INCHES.

WINDOW & DOOR GENERAL NOTES
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FLOOR PLAN
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OPTION 2B

WINDOW SCHEDULE

# TYPE SILL WIDTH HEIGHT COMMENTS

01 FIXED 32" 30" 48"

02 CASEMENT 36" 36" 72"

03 FIXED 36" 36" 72"

04 FIXED 36" 36" 72"

05 CASEMENT 36" 36" 72"

06 FIXED 96" 96" 36" DELETE W/ OPTION 5B

07 CASEMENT 36" 30" 60" DELETE W/ OPTION 4B

08 AWNING / FIXED ABOVE 42 3/4" 30" 66" SINGLE SILL PLATE

09 AWNING / FIXED ABOVE 39" 54" 54" AWNING: FROSTED & SAFETY GLASS.
FIXED: CLEAR.

10 CASEMENT 39" 30" 54" DELETE W/ OPTION 2B

11 CASEMENT 39" 24" 48"

12 CASEMENT 39" 24" 48"

Grand total: 12

DOOR SCHEDULE

# OPERATION WIDTH HEIGHT COMMENTS

Exterior

01 DOUBLE OUTSWING 72" 80"

02 OUTSWING W/ SIDELIGHT 60" 80" 36" DOOR WITH 24" SIDELIGHT

03 INSWING 36" 96"

Interior

04 PRE-HUNG SWING 24" 80"

05 POCKET 36" 80"

06 POCKET 36" 80"

07 PRE-HUNG SWING 24" 80"

08 DOUBLE BIFOLD 48" 80"

09 DOUBLE BIFOLD 48" 80" DELETE W/ OPTION 2A

THRESHOLDS TO COMPLY WITH "CHANGES IN LEVEL" DETAILS PER A7.3

Not fo
r C

onstruction

These plans are lic
ensed by the City of B

end for p
erm

ittin
g within the Bend City Limits. 

For u
se of th

ese plans, apply for p
erm

its directly with the City of B
end.



A2.12

A2.1

3

A2.1 4

A2.1

1

A

A

B

B

C

C

1

2

3

4

A3.2

5

A3.2

6

A3.2

7

A3.2

1

A3.1

2

A3.1

3

A3.1

MECHANICALLY SEALED

STANDING SEAM METAL ROOF
MIN. 24 GAUGE

TAYLOR METAL MS-100 OR EQUIVALENT
16" PANELS WITH ACCENT RIBS
CONT. BUTYL INJECTED SEAMS

STANDARD COOL KYNAR 500 COLOR
(APPLICANT TO SELECT COLOR)

1322 SF ROOF AREA
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6" RANGE EXHAUST VENT COVER,
TERMINATE CENTERED IN STANDING SEAM 
BAY AS SHOWN

16" O.C. STANDING SEAMS TO ALIGN WITH 16" O.C. TRUSSES, TYPICAL (FOR VENTING & ADDED HOLD DOWN STRENGTH)
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4" BATH EXHAUST VENT COVER,
TERMINATE CENTERED STANDING SEAM BAY
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4" ERV EXHAUST VENT COVER,
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DOWNSPOUT

DOWNSPOUT

ROOF PLAN GENERAL NOTES

1) DIMENSIONS ON THIS SHEET ARE TO EDGE OF ROOF SHEATHING 
(O.S.B. OR PLYWOOD) AND OUTSIDE FACE OF FASCIA / BARGE.

2) UNDERLAYMENT WATERPROOFING MEMBRANE TO BE APPROVED BY 
ROOFING MANUFACTURER FOR SLOPE.

3) VENT COVERS SHALL BE MANUFACTURER APPROVED FOR SLOPE AND 
STANDING SEAM METAL ROOF.
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SIDING OPTIONS PER EXTERIOR ELEVATIONS
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1X TRIM NAILER IF 
BOARD & BATTEN SIDING

BOX GUTTER
BY ROOF MFR.

HURRICANE TIE AT EVERY TRUSS

STANDARD EAVE DETAIL PER ROOFING MFR.
TAYLOR MS100ES W/ MS100OC

12
1.5

T.O. PLATE

PER SECTIONS

BLOCKING TRUSS PER MFR.

STANDING SEAM 
METAL SIDING SHOWN

A

1" METAL Z FLASHING W/ DRIP & CLOSED 
HEM, 4" HIGH BACK (IF METAL SIDING)

ROOF UNDERLAYMENT OVER Z FLASHING

GRADE

EXTEND WALL CAP DOWN 
TO CAP BASE FLASHING

1
 1

/2
"

2X12 BORAL TRUEXTERIOR 
POLY-ASH TRIM CAP
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INTERIOR GENERAL NOTES

1) DIMENSIONS ON THIS SHEET ARE TO FINISH FACE AND/OR CENTER OF FIXTURE, U.N.O.

2) ALL INTERIOR SPACES SHALL COMPLY WITH SHEET A7.3 FOR TYPE A.

3) OUTLETS AND SWITCHES TO BE DECORA WHITE, NYLON PLATE COVERS, TYPICAL

4) INTERIOR DESIGN NOT INCLUDED IN ARCHITECT'S SCOPE OF WORK. APPLICANT IS RESPONSIBLE FOR 
SELECTING ALL FINISH MATERIALS, HARDWARE, FIXTURES AND APPLIANCES IN COMPLIANCE WITH 
THESE DRAWINGS. IF NO INTERIOR DESIGNER WILL BE USED, RECOMMEND ARCHITECT DOCUMENT 
INTERIOR SELECTIONS AS AN ADDITIONAL SERVICE.

5) RECOMMEND CHANGE IN COLOR CONTRAST AT CHANGES IN PLANE FOR VISUAL IMPAIRMENT. 
CHANGES IN COUNTER HEIGHT, COUNTER TO BACKSPLASH, COUNTER TO SINK, COUNTER TO CABS, ETC.
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REMOVABLE CABINET FRONT MUST MEET THE FOLLOWING FOR TYPE A:

A) THE CABINETRY CAN BE REMOVED WITHOUT REMOVAL OR REPLACEMENT OF THE SINK.

B) THE FLOOR FINISH EXTENDS UNDER THE CABINETRY, AND THE WALLS BEHIND AND SURROUNDING 
THE CABINETRY ARE FINISHED

C) THE CABINETRY CAN BE REMOVED WITHOUT REMOVAL OR REPLACEMENT OF THE WORK SURFACE 
(COUNTER) IF APPLICABLE.

D) ONCE REMOVED, KNEE & TOE CLEARANCES PER A7.3 ARE MET

E) WATER SUPPLY AND DRAIN PIPES UNDER SINKS SHALL BE INSULATED OR OTHERWISE 
CONFIGURED TO PROTECT AGAINST CONTACT. THERE SHALL BE NO SHARP OR ABRASIVE SURFACES 
UNDER SINKS.

F) THERE SHALL BE NO SHARP OR ABRASIVE SURFACES UNDER THE EXPOSED PORTIONS OF WORK 
SURFACE COUNTERS.

*REMOVABLE CABINET FRONT NOTES

TYPICAL INTERIOR TRIM, U.N.O.

ALL INTERIOR TRIM TO BE PRIMED SOLID WOOD (FINGER JOINTED PINE OR SIM.)
    APPLICANT MAY CHOOSE SOLID STAIN GRADE TRIM INSTEAD.
WINDOWS: DRYWALL WRAP AT SIDES AND TOP OF WINDOWS, TYPICAL
1X PROJECTING SILL W/ 1/2"X4 APRON U.N.O. (KITCHEN & BATH WINDOW VARY)
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FLOOR TRANSITION 
PER A7.3
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ALLOWED

WH

W
A

L
L

 H
U

N
G

 S
IN

K

ALL-IN-ONE 
WASHER 
DRYER

C
O

N
T

R
O

L
 W

A
L

L

SEAT WALL

SIDE WALL

RECESSED DRYER VENT BOX, 
DRYERBOX 425 OR SIM.

MIN. 30" DIA. CLEAR

UNDER TILE 
ELECTRIC HEAT ON 

PROGRAMMABLE 
THERMOSTAT

2
X

6

INTERIOR GENERAL NOTES

1) DIMENSIONS ON THIS SHEET ARE TO FINISH FACE AND/OR CENTER OF FIXTURE, U.N.O.

2) ALL INTERIOR SPACES SHALL COMPLY WITH SHEET A7.3 FOR TYPE A.

3) OUTLETS AND SWITCHES TO BE DECORA WHITE, NYLON PLATE COVERS, TYPICAL

4) INTERIOR DESIGN NOT INCLUDED IN ARCHITECT'S SCOPE OF WORK. APPLICANT IS RESPONSIBLE FOR 
SELECTING ALL FINISH MATERIALS, HARDWARE, FIXTURES AND APPLIANCES IN COMPLIANCE WITH 
THESE DRAWINGS. IF NO INTERIOR DESIGNER WILL BE USED, RECOMMEND ARCHITECT DOCUMENT 
INTERIOR SELECTIONS AS AN ADDITIONAL SERVICE.

5) RECOMMEND CHANGE IN COLOR CONTRAST AT CHANGES IN PLANE FOR VISUAL IMPAIRMENT. 
CHANGES IN COUNTER HEIGHT, COUNTER TO BACKSPLASH, COUNTER TO SINK, COUNTER TO CABS, ETC.
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KNEE & TOE CLEARANCE REQ'D

FLUSH CONTROLS 
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AUTOMATIC. HAND-
OPERATED FLUSH 
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WATER CLOSET.
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REMOVABLE CABINET FRONT MUST MEET THE FOLLOWING FOR TYPE A:

A) THE CABINETRY CAN BE REMOVED WITHOUT REMOVAL OR REPLACEMENT OF THE SINK.

B) THE FLOOR FINISH EXTENDS UNDER THE CABINETRY, AND THE WALLS BEHIND AND SURROUNDING 
THE CABINETRY ARE FINISHED

C) THE CABINETRY CAN BE REMOVED WITHOUT REMOVAL OR REPLACEMENT OF THE WORK SURFACE 
(COUNTER) IF APPLICABLE.

D) ONCE REMOVED, KNEE & TOE CLEARANCES PER A7.3 ARE MET

E) WATER SUPPLY AND DRAIN PIPES UNDER SINKS SHALL BE INSULATED OR OTHERWISE 
CONFIGURED TO PROTECT AGAINST CONTACT. THERE SHALL BE NO SHARP OR ABRASIVE SURFACES 
UNDER SINKS.

F) THERE SHALL BE NO SHARP OR ABRASIVE SURFACES UNDER THE EXPOSED PORTIONS OF WORK 
SURFACE COUNTERS.

*REMOVABLE CABINET FRONT NOTES

TYPICAL INTERIOR TRIM, U.N.O.

ALL INTERIOR TRIM TO BE PRIMED SOLID WOOD (FINGER JOINTED PINE OR SIM.)
    APPLICANT MAY CHOOSE SOLID STAIN GRADE TRIM INSTEAD.
WINDOWS: DRYWALL WRAP AT SIDES AND TOP OF WINDOWS, TYPICAL
1X PROJECTING SILL W/ 1/2"X4 APRON U.N.O. (KITCHEN & BATH WINDOW VARY)

DOORS 1X4 FACE WRAP (TOP & SIDES)

BASEBOARDS 1/2" X 4 
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CONTROL WALL

CONTROL WALL

RECTANGULAR SEAT L-SHAPED SEAT

THE HEIGHT OF SHOWER 
COMPARTMENT SEATS SHALL 

BE 17 INCHES MINIMUM AND 
19 INCHES MAXIMUM ABOVE 

THE BATHROOM FLOOR, 
MEASURED TO THE TOP OF 

THE SEAT.

ACCESSIBLE GENERAL NOTES

1) DIMENSIONS ON THIS SHEET ARE IN INCHES AND MILLIMETER, U.N.O.

2) REINFORCEMENT SHALL BE PROVIDED FOR THE INSTALLATION OF ALL GRAB BARS SHOWN WHETHER 
GRAB BARS WILL BE INSTALLED OR NOT DURING CONSTRUCTION. GRAB BARS ARE NOT REQ'D FOR TYPE 
A, REINFORCEMENT FOR FUTURE INSTALLATION OF GRAB BARS IS REQUIRED FOR TYPE A.

3) OPERABLE PARTS SHALL BE OPERABLE WITH ONE HAND AND SHALL NOT REQUIRE TIGHT GRASPING, 
PINCHING, OR TWISTING OF THE WRIST. THE FORCE REQUIRED TO ACTIVATE OPERABLE PARTS SHALL BE 
5.0 POUNDS (22.2 N) MAXIMUM.

4) OPERABLE PARTS SHALL BE LOCATED WITHIN ONE OF THE "REACH RANGES" DETAILED BELOW. THIS 
INCLUDES BUT IS NOT LIMITED TO LIGHTING CONTROLS, ELECTRICAL PANELBOARDS, ELECTRICAL 
SWITCHES AND RECEPTACLE OUTLETS, ENVIRONMENTAL CONTROLS, APPLIANCE CONTROLS, PLUMBING 
FIXTURE CONTROLS, AND USER CONTROLS FOR SECURITY OR INTERCOM SYSTEMS, DOOR HANDLES & 
LOCKS, OPERABLE WINDOWS REQUIRED FOR NATURAL VENTILATION OR EMERGENCY EGRESS, ETC.

EXCEPTIONS: A) APPLIANCE DOORS AND DOOR LATCHING DEVICES
         B) BOTTOM-HINGES APPLIANCE DOORS, WHEN IN THE OPEN POSITION

VERTICAL CHANGES IN LEVEL
CHANGES IN LEVEL OF 1/4 INCH MAXIMUM IN HEIGHT SHALL BE PERMITTED TO BE VERTICAL.

BEVELED CHANGES IN LEVEL
BEVELED CHANGES IN LEVEL GREATER THAN 1/4 INCH IN HEIGHT AND NOT MORE THAN 1/2 
INCH MAXIMUM IN HEIGHT SHALL BE BEVELED WITH A SLOPE NOT STEEPER THAN 1:2.

FLOORING GENERAL NOTES

1) FLOOR SURFACES SHALL BE STABLE, FIRM, AND SLIP RESISTANT. FLOORING IN WET AREAS 
(BATHROOMS, KITCHENS, ENTRYWAYS, ETC.) SHALL HAVE A DYNAMIC COEFFICIENT OF FRICTION 
(DCOF) OF 0.42 OR HIGHER PER ANSI A137.1.

2) FLOOR TRANSITIONS SHALL COMPLY WITH "CHANGES IN LEVEL" DETAILS PER A7.3.

3) CARPET OR CARPET TILE SHALL BE SECURELY ATTACHED AND SHALL HAVE A FIRM CUSHION, PAD, 
OR BACKING OR NO CUSHION OR PAD. CARPET OR CARPET TILE SHALL HAVE A LEVEL LOOP, 
TEXTURED LOOP, LEVEL CUT PILE, OR LEVEL CUT/UNCUT PILE TEXTURE. THE PILE SHALL BE 1/2 INCH 
(13 MM) MAXIMUM IN HEIGHT. EXPOSED EDGES OF CARPET SHALL BE FASTENED TO THE FLOOR AND 
SHALL HAVE TRIM ALONG THE ENTIRE LENGTH OF THE EXPOSED EDGE. CARPET EDGE TRIM SHALL 
COMPLY WITH "CHANGE IN LEVEL" PER A7.3.

4) OPENINGS IN FLOOR SURFACES SHALL BE OF A SIZE THAT DOES NOT PERMIT THE PASSAGE OF A 
1/2-INCH DIAMETER SPHERE. ELONGATED OPENINGS SHALL BE PLACED SO THAT THE LONG 
DIMENSION IS PERPENDICULAR TO THE PREDOMINANT DIRECTION OF TRAVEL.

5) RECOMMEND CHANGE IN COLOR CONTRAST AT FLOORING TRANSITIONS FOR VISUAL IMPAIRMENT.

TURNING SPACE & DOOR CLEARANCE NOTES
1) ALL ROOMS SERVED BY AN ACCESSIBLE ROUTE SHALL PROVIDE A TURNING SPACE AND DOOR 
MANEUVERING CLERANCES. EXCEPTIONS: TURNING SPACE AND MANEUVERING CLEARANCE IS NOT 
REQUIRED WITHIN CLOSETS OR PANTRIES THAT ARE 48 INCHES MAXIMUM IN DEPTH.

2) CHANGES IN LEVEL SHALL NOT BE PERMITTED WITHIN THE TURNING SPACE. SLOPES NOT STEEPER THAN 
1:48 (1/4" PER FOOT OR 2%) SHALL BE PERMITTED.

3) DOORS SHALL BE PERMITTED TO SWING INTO TURNING SPACES, U.N.O. 

CIRCULAR

OVERLAP OF KNEE & TOE CLEARANCE ALLOWED

T-SHAPE OPTION 1

67" MIN.

1
0

" 
M

A
X

.

68" MIN.

3
6

" 
M

IN
.

6
0

" 
M

IN
.

MIN.

16"

MIN.

36"

MIN.

16"

2
4

" 
M

IN
.

8
"

8"

T-SHAPE OPTION 2

2
2

" 
M

IN
.

3
8

" 
M

IN
.

6
0

" 
M

IN
.

64" MIN.

MIN.

11"

MIN.

42"

MIN.

11"

T-SHAPE OPTION 3

64" MIN.

2
0

" 
M

IN
.

4
0

" 
M

IN
.

6
0

" 
M

IN
.

MIN.

12"

MIN.

40"

MIN.

12"

CLEAR SPACE NOTES
1) CLEAR FLOOR SPACE SHALL BE PERMITTED TO INCLUDE KNEE AND TOE CLEARANCE, U.N.O.

2) ONE FULL, UNOBSTRUCTED SIDE OF A CLEAR FLOOR SPACE SHALL ADJOIN OR OVERLAP AN 
ACCESSIBLE ROUTE OR ADJOIN ANOTHER CLEAR FLOOR SPACE.

52" MIN.

M
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3
0
"

KNEE & TOE SPACE NOTES
1) CLEAR FLOOR SPACE SHALL BE PERMITTED TO 
INCLUDE KNEE AND TOE CLEARANCE, U.N.O.

2) ONE FULL, UNOBSTRUCTED SIDE OF A CLEAR FLOOR 
SPACE SHALL ADJOIN OR OVERLAP AN ACCESSIBLE 
ROUTE OR ADJOIN ANOTHER CLEAR FLOOR SPACE.

TOE CLEARANCE - ELEVATION TOE CLEARANCE - PLAN KNEE CLEARANCE - ELEVATION KNEE CLEARANCE - PLAN

PROTRUDING OBJECT NOTES
1) OBJECTS WITH LEADING EDGES MORE THAN 27 INCHES AND 
NOT MORE THAN 80 INCHES ABOVE THE FLOOR SHALL 
PROTRUDE 4 INCHES MAXIMUM HORIZONTALLY INTO A 
CIRCULATION PATH. EXCEPTION: HANDRAILS SHALL BE 
PERMITTED TO PROTRUDE 41/2 INCHES (115 MM) MAXIMUM.

UNOBSTRUCTED

FORWARD REACH

OBSTRUCTED (MAX. 20")

HIGH FORWARD REACH

OBSTRUCTED (20"-25")
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3D GENERAL NOTES

1) 3D DRAWINGS ARE DIAGRAMATIC AND NOT FOR CONSTRUCTION PURPOSES. FOR 
ORIENTATION AND REFERENCE ONLY. 2D DRAWINGS & SCHEDULES TAKE PRECENDENCE 
OVER 3D DRAWINGS. CONTACT ARCHITECT OF RECORD FOR CLARIFICATIONS IN LIEU OF 
USING 3D DRAWINGS FOR DESIGN OR CONSTRUCTION REASONS.

2) 3D MODELING IS TO A LEVEL OF DEVELOPMENT 200 PER THE AIA.
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FOUNDATION NOTES:

1. BUILDING IS REQUIRED TO MEET MINIMUM SETBACK REQUIREMENTS (SITE PLAN)

2. FINISH GRADE SHALL SLOPE AWAY FROM FOUNDATION WALLS (OR SIDEWALKS AND SLABS ADJACENT TO 

FOUNDATION WALLS). 

3. CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OR 2500 PSI (DEFAULT) OR AS SPECIFIED IN THE 

ENGINEERING.

4. EXTERIOR FOOTINGS SHALL EXTEND BELOW THE FROST DEPTH FOR THE SITE.  REF IRC TABLE R301.2(1)

5. FOUNDATION WALLS SHALL EXTEND AT LEAST 6" ABOVE THE FINISHED GRADE.

6. FOUNDATION DESIGN ASSUMES 1500 PSF SOIL BACK PRESSURE (CODE DEFAULT). USE OF SOIL PRESSURES 

GREATER THAN 1500 PSF REQUIRES SOIL TEST.

7. FOUNDATION REINFORCEMENT AS SPECIFIED ON THIS PLAN.

8. FOUNDATION REBAR SHALL HAVE A MINIMUM 24" LAP SPLICE OR AS SPECIFIED ON THIS PLAN.

9. FOUNDATION FOOTING SIZES AS SPECIFIED ON THIS PLAN.

10. SILL PLATE SHALL BE PRESSURE TREATED AND ANCHORED TO STEM WALL USING ANCHOR BOLTS AS SPECIFIED 

IN THE SHEAR PLAN.

11. DRAINS SHALL BE PROVIDED AROUND ALL CONCRETE OR MASONRY FOUNDATIONS ENCLOSING HABITABLE 

OR USABLE SPACES LOCATED BELOW GRADE.

12. FOUNDATION VENTILATION SHALL BE A MINIMUM 1 SF VENT SPACE FOR EACH 150 SF OF UNDERFLOOR AREA 

AND VENTS SET WITHIN 3' EACH CORNER. (1/1500 W/6 MIL VAPOR BARRIER-IRC R408.1).

13. PROVIDE A MINIMUM 18"X24" CLEAR ACCESS OPENING TO UNDER FLOOR CRAWL SPACE. IF THE FURNACE IS 

INSTALLED IN THE CRAWL SPACE, THE OPENING MUST BE LARGE ENOUGH TO REMOVE THE LARGEST PIECE OF 

EQUIP. BUT NOT LESS THAN 30"X30". FLOOR ACCESS SHALL BE WITHIN 20' OF PLUMBING CLEANOUT.  NO PIPE 

OR DUCTWORK SHALL INTERFERE WITH ACCESSIBILITY.

14. FOOTINGS TO BEAR ON UNDISTURBED LEVEL SOIL DEVOID OF ANY ORGANIC MATERIAL AND STEPPED AS 

REQUIRED TO MAINTAIN A MINIMUM FROST DEPTH BELOW FINISHED GRADE.

15. PROVIDE GROUND COVER OF 6 MIL POLYETHYLENE OR EQUAL LAPPED 12" AT ALL JOINTS AND TURNED UP 12" 

UP THE FOUNDATION WALL IN THE CRAWL SPACE. PROVIDE 6 MIL POLYETHYLENE UNDER CONCRETE SLABS.

16. PROVIDE SILL SEAL BETWEEN THE WALL AND FOUNDATION WHERE FOUNDATION WALL ENCLOSES HEATED 

SPACE.

17. PROVIDE ON #4 REBAR TIED TO THE FOUNDATION REBAR AND EXTENDED 12" ABOVE THE STEM WALL FOR 

GROUND ROD.

18. COLUMN BASES SHALL BE PROTECTED AGAINST DECAY OR CORROSION UNLESS PRESSURE TREATED WOOD IS 

USED. STEEL POST BASES SHALL BE GALVANIZED AND BE SIZED TO COVER THE ENTIRE BOTTOM OF THE 

COLUMN.

19. CONCRETE SLABS MIN 2500 PSI W/OPTIONAL W6SX6 10/10WW MESH OR APPROVED FIBER MESH. USE 

EXPANSION JOINTS OR SAW CUT AT MIN 12' O.C.  SLOPE GARAGE SLABS MIN 1/8/12 TOWARD DOORS.

20. ALL EXTERIOR WALLS, BEARING WALLS, COLUMNS AND PIERS SHALL BE SUPPORTED ON CONTINUOUS SOLID 

MASONRY OR CONCRETE FOOTINGS AND SHALL EXTEND BELOW THE FROST DEPTH. FOOTINGS SHALL BEAR ON 

UNDISTURBED SOIL OR 4" GRANULAR MATERIAL COMPACTED TO 95%.

21. BEAM POCKETS IN STEM WALLS TO HAVE 1/2" AIR SPACE AT SIDES AND END, AND A MINIMUM BEARING OF 4".

22. REF SHEAR DIAGRAM FOR ANCHOR BOLT SPACING.
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PLAN EVALUATED: CASCADE ADU (IAN BURGESS - SIERRA JAMES CONSTRUCTION)

VARIABLE TABLE

VARIABLE VALUE CODE REFERENCE

[IBC-ASCE7-16]99 MPH, EXP C

[SEAO-ASCE7-16]

WIND SPEED

SNOW LOAD 50 PSF

[ASCE7-16]SEISMIC 0.38 g

[ORSC R301.2]
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FOUNDATION

SPREAD FOOTING SCHEDULE

MARK WIDTH LENGTH FOOTING THICKNESS REBAR SCHEDULE POST BASE

F1 30" 30" 12" 4-#4(G40) REBAR E.W. ABU OPT

F2 36" 36" 12" 4-#4(G40) REBAR E.W. ABU OPT

F3 30" 30" 12" 4-#4(G40) REBAR E.W. ABU OPT

F4 32" 32" 12" 4-#4(G40) REBAR E.W. PB46

WALL FOOTING SCHEDULE

MARK WIDTH FOUNDATION THICKNESS STEM WIDTH FOOTING REBAR STEM REBAR

WF1 12" 6" 6" 2-#4(G40) HORIZ REBAR 1-#4(G40)HORIZ REBAR <6" FROM TOP,
1-#4(G40) VERT REBAR AT 48" O.C.

WF2 12" 6" 10" 2-#4(G40) HORIZ REBAR 1-#4(G40)HORIZ REBAR <6" FROM TOP,
1-#4(G40) VERT REBAR AT 48" O.C.

1/4" = 1'-0"

FOUNDATION

HOLD DOWN SCHEDULE

MARK HOLD DOWN ANCHOR SCREW OPTION EPOXY ANCHOR OPTION COUNT

SHB1 HDUE5-SDS3 SABR5/8x24 5/8" TITENHD W/ 4" EMBEDDMENT 5/8" ATR W/ 6" EMBEDDMENT 4

WIND SPEED, EXPOSURE, SNOW LOAD AND SDS 

MAY NOT BE EXCEEDED. CONTACT ENGINEER FOR 

REDESIGN IF LOCATION EXCEEDS THESE VALUES.

SITE SLOPE AND FOUNDATION

STEMWALL MAXIMUM HEIGHT IS 4' MEASURED FROM 

GRADE. STEMWALL UNBALANCED LOAD MAXIMUM 

HEIGHT IS 4'. IF EITHER CONDITION IS EXCEEDED 

CONTACT LICENSED STRUCTURAL ENGINEER.

DEVIATION STATEMENT

ANY DEVIATION FROM ARCHITECTURAL OR STRUCTURAL 

PLAN REQUIRES REVIEW BY LICENSED ENGINEER. 
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FLOOR FRAMING NOTES

1. SILL PLATE SHALL BE PRESSURE TREATED AND ANCHORED TO STEM WALL USING ANCHOR BOLTS AS 

SPECIFIED IN THE SHEAR PLAN.

2. PROVIDE A MINIMUM 18”X24” CLEAR ACCESS OPENING TO UNDER FLOOR CRAWL SPACE. IF THE 

FURNACE IS INSTALLED IN THE CRAWL SPACE, THE OPENING MUST BE LARGE ENOUGH TO REMOVE THE 

LARGEST PIECE OF EQUIPMENT BUT NO LESS THAN 30”X30”. FLOOR ACCESS SHALL BE WITHIN 20’ OF 

PLUMBING CLEANOUT. NO PIPE OR DUCTWORK SHALL INTERFERE WITH ACCESSIBILITY.

3. PROVIDE GROUND COVER OF 6 MIL POLYETHYLENE OR EQUAL LAPPED 12” AT ALL JOINTS AND TURNED 

UP 12” UP THE FOUNDATION WALL IN THE CRAWL SPACE. PROVIDE 6 MIL POLYETHYLENE UNDER 

CONCRETE SLABS.

4. PROVIDE SILL SEAL BETWEEN THE WALL AND FOUNDATION WHERE THE FOUNDATION WALL ENCLOSES 

HEATED SPACE.

5. ALL EXTERIOR WALLS, BEARING WALLS, COLUMNS, AND PIERS SHALL BE SUPPORTED ON CONTINUOUS 

SOLID MASONRY OR CONCRETE FOOTINGS AND SHALL EXTEND BELOW THE FROST DEPTH. FOOTINGS 

SHALL BEAR ON UNDISTURBED SOIL OR 4” GRANULAR MATERIAL COMPACTED TO 95%.

6. REFERENCE SHEAR DIAGRAM FOR ANCHOR BOLT SPACING.

7. FOLLOW MANUFACTURER'S RECOMMENDATIONS WHEN INSTALLING I JOISTS.

8. CONSTRUCTION ADHESIVE BE USED AT ALL FLOOR CONNECTIONS INCLUDING FLOOR SHEETING TO JOIST, 

IN JOIST HANGERS, JOIST HANGER PLATES, JOIST TO PONY WALL CONNECTIONS, AND BLOCKING 

CONNECTIONS.

9. IF FLOOR SHEETING GETS WET DURING CONSTRUCTION, RECOMMENDED THE NAILS GET RE-SET WITH A 

BALL-PEEN HAMMER.

ENGINEERING NOTES:

1. COLUMN, CONNECTION AND BEAM SIZING ARE MINIMUMS. UPGRADED SIZE OR QUALITY IS ACCEPTABLE.

2. ALTERNATIVE MATERIALS OR SIZES MAY BE FOUND IN THE ENGINEERING CALCULATIONS IF NOT NOTED ON 

THE DRAWING.

3. UNLESS OTHERWISE NOTED MINIMUM BEAM SUPPORT OR TRIMMER IS A 2x6 DF#2 OR 2x4 DF#2.

4. UNLESS OTHERWISE NOTED EXTERIOR FOOTING OR STRIP FOOTING MEETS MINIMUM LOAD REQUIREMENTS.

5. IF CONNECTION IS UNSPECIFIED USE NAILED FRAMING CONNECTION.

6. BOLTED CONNECTION OR SIMPSON PC POST CAP U.O.N.

0FB1
(FLUSH)

PC4Z

4x6
8601#

BA

2580#

BA

2580#

11 7/8" I-JOIST AT 16" O.C. W/ ITS OR IUS HANGERS

(SEE TABLE FOR MANUFACTURER) 11 7/8" I-JOIST AT 16" O.C. W/ ITS OR IUS HANGERS

(SEE TABLE FOR MANUFACTURER)

FLOOR SHEATHING (TYP): 3/4" 

T&G PLYWOOD OR OSB 

GLUED AND NAILED WITH 8D 

AT 6" O.C. AND 12" O.C. FIELD.

FLOOR SHEATHING (TYP): 3/4" T&G 

PLYWOOD OR OSB GLUED AND NAILED 

WITH 8D AT 6" O.C. AND 12" O.C. FIELD.

4" CONCRETE OR PAVER PATIO

A

S5

A

S5

A

S5

A

S5

B

S5

B

S5

B

S5

B

S5

9 1/2" I-JOIST AT 16" O.C. W/ ITS OR IUS HANGERS

(SEE TABLE FOR MANUFACTURER)

FLOOR SHEATHING (TYP): 3/4" T&G 

PLYWOOD OR OSB GLUED AND NAILED 

WITH 8D AT 6" O.C. AND 12" O.C. FIELD.
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PLAN EVALUATED: CASCADE ADU (IAN BURGESS - SIERRA JAMES CONSTRUCTION)

VARIABLE TABLE

VARIABLE VALUE CODE REFERENCE

[IBC-ASCE7-16]99 MPH, EXP C

[SEAO-ASCE7-16]

WIND SPEED

SNOW LOAD 50 PSF

[ASCE7-16]SEISMIC 0.38 g

[ORSC R301.2]

FLOOR JOIST SPECIFICATIONS

MANUFACTURER TYPE

BOISE CASCADE (BCI) 11-7/8" BCI-4500S1.8 AT 16" O.C.

SIMPSON STRONG-TIE(TJI) 11-7/8" TJI 110 AT 16" O.C.

LP SOLIDSTART (LP) 11-7/8" LPI 18 AT 16" O.C.

ROSEBURG (RFPI) 11-7/8" RFPI 20 AT 16" O.C.

BOISE CASCADE (BCI) 9-1/2" BCI-4500S1.8 AT 16" O.C.

SIMPSON STRONG-TIE(TJI) 9-1/2" TJI 110 AT 16" O.C.

LP SOLIDSTART (LP) 9-1/2" LPI 18 AT 16" O.C.

ROSEBURG (RFPI) 9-1/2" RFPI 20 AT 16" O.C.
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SUBFLOOR
FRAMING

0 LEVEL BEAMS

MARK LENGTH SIZE & MATERIAL

0FB1 20' 3-1/2x11-7/8 LVL 2.1E-3100Fb

1/4" = 1'-0"

SUBFLOOR FRAMING

WIND SPEED, EXPOSURE, SNOW LOAD AND SDS 

MAY NOT BE EXCEEDED. CONTACT ENGINEER FOR 

REDESIGN IF LOCATION EXCEEDS THESE VALUES.

DEVIATION STATEMENT

ANY DEVIATION FROM ARCHITECTURAL OR STRUCTURAL 

PLAN REQUIRES REVIEW BY LICENSED ENGINEER. 

Not fo
r C

onstruction

These plans are lic
ensed by the City of B

end for p
erm

ittin
g within the Bend City Limits. 

For u
se of th

ese plans, apply for p
erm

its directly with the City of B
end.



= INTERIOR LOAD BEARING WALL

= ROOF OVERFRAME

FRAMING LEGEND

= FIRE WALL PER ARCH

= STANDARD EXTERIOR WALL

ENGINEERING NOTES:

1. COLUMN, CONNECTION AND BEAM SIZING ARE MINIMUMS. UPGRADED SIZE OR QUALITY IS ACCEPTABLE.

2. ALTERNATIVE MATERIALS OR SIZES MAY BE FOUND IN THE ENGINEERING CALCULATIONS IF NOT NOTED ON 

THE DRAWING.

3. UNLESS OTHERWISE NOTED MINIMUM BEAM SUPPORT OR TRIMMER IS A 2x6 DF#2 OR 2x4 DF#2.

4. UNLESS OTHERWISE NOTED EXTERIOR FOOTING OR STRIP FOOTING MEETS MINIMUM LOAD REQUIREMENTS.

5. IF CONNECTION IS UNSPECIFIED USE NAILED FRAMING CONNECTION.

6. BOLTED CONNECTION OR SIMPSON PC POST CAP U.O.N.

WALL FRAMING NOTES

1. ONE STORY WALLS TO BE MINIMUM 2x6 DF#2 OR STUD AT 24" O.C.

2. TWO STORY WALLS TO BE MINIMUM 2x6 DF#2 OR STUD AT 16" O.C.

3. INTERIOR LOAD BEARING WALLS TO BE MINIMUM 2x4 DF#2 AT 16" O.C.

4. WALLS OVER 10' - 0" TALL TO REQUIRE SOLID MID PLANE BLOCKING AND 2x6 DF#2 OR LSL AT 16" O.C.

FROST DEPTH 18"

PLAN EVALUATED: CASCADE ADU (IAN BURGESS - SIERRA JAMES CONSTRUCTION)

VARIABLE TABLE

VARIABLE VALUE CODE REFERENCE

[IBC-ASCE7-16]99 MPH, EXP C

[SEAO-ASCE7-16]

WIND SPEED

SNOW LOAD 50 PSF

[ASCE7-16]SEISMIC 0.38 g

[ORSC R301.2]
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MAIN LEVEL
FRAMING

1 LEVEL BEAMS

MARK LENGTH SIZE & MATERIAL

1H1 6.5' 4x6 D.Fir-L No. 2

1H2A 3' 2x6 D.Fir-L No. 2

1H2B 5.5' 4x6 D.Fir-L No. 2

1H3 3.5' 2x6 D.Fir-L No. 2

1H4 3.5' 2x6 D.Fir-L No. 2

1H5 3.5' 2x6 D.Fir-L No. 2

1H6 3.5' 2x6 D.Fir-L No. 2

1H7 9.5' 4x12 D.Fir-L No. 2

1H8 3.5' 2x6 D.Fir-L No. 2

1H9 3.5' 2x6 D.Fir-L No. 2

1H10 3' 2x6 D.Fir-L No. 2

1H11 5' 2x6 D.Fir-L No. 2

1H12 3' 2x6 D.Fir-L No. 2

1H13 2.5' 2x6 D.Fir-L No. 2

1H14 2.5' 2x6 D.Fir-L No. 2

1H15 10.5' 5-1/2x7-1/2 24F-V4 DF

1RB1 40' 3-1/2x9-1/2 LVL 2.1E-3100Fb

1/4" = 1'-0"

MAIN LEVEL FRAMING

WIND SPEED, EXPOSURE, SNOW LOAD AND SDS 

MAY NOT BE EXCEEDED. CONTACT ENGINEER FOR 

REDESIGN IF LOCATION EXCEEDS THESE VALUES.

ROOF FRAMING NOTES

1. REFERENCE MANUFACTURED TRUSS ENGINEERING.

2. REFERENCE ENGINEER’S GRAVITY LOADS ENGINEERING FOR BEAM ALTERNATIVES.

3. PLYWOOD ROOF SHEATHING SHALL NOT EXCEED THE ALLOWABLE SPANS INDICATED BY THE PANEL ID.

4. ATTIC SPACES HAVING 30” OR GREATER VERTICAL CLEAR HEIGHT ARE REQUIRED TO A MINIMUM OF 22”X30”

ATTIC ACCESS.

5. USE SIMPSON H1 OR H2.5A PLATE TIES ON ALL RAFTER AND TRUSS PLATE CONNECTIONS.

6. RAFTER, CEILING JOISTS, AND TRUSSES SHALL BE SUPPORTED LATERALLY AT BEARING POINTS BY SOLID 

BLOCKING TO PREVENT ROTATION AND LATERAL DISPLACEMENT.

7. THE ROOFING MATERIAL MUST BE AN APPROVED MATERIAL INSTALLED AS SPECIFIED IN ARCH.

8. DIAPHRAGMS ROOF: 5/8" OSB OR 5/8" CDX PLYWOOD W/ 8D GALV AT 6" O.C. EDGE AND 6" O.C. FIELD

9. USE ICE SHIELD 48” ABOVE WALL LINES AND 36” UP VALLEYS.

10. 30# FELT UNDER STANDING SEAM METAL AND COMPOSITE ROOF.

DEVIATION STATEMENT

ANY DEVIATION FROM ARCHITECTURAL OR STRUCTURAL 

PLAN REQUIRES REVIEW BY LICENSED ENGINEER. 

Not fo
r C

onstruction

These plans are lic
ensed by the City of B

end for p
erm

ittin
g within the Bend City Limits. 

For u
se of th

ese plans, apply for p
erm

its directly with the City of B
end.



FROST DEPTH 18"

PLAN EVALUATED: CASCADE ADU (IAN BURGESS - SIERRA JAMES CONSTRUCTION)

VARIABLE TABLE

VARIABLE VALUE CODE REFERENCE

[IBC-ASCE7-16]99 MPH, EXP C

[SEAO-ASCE7-16]

WIND SPEED

SNOW LOAD 50 PSF

[ASCE7-16]SEISMIC 0.38 g

[ORSC R301.2]

SHEAR ANALYSIS

1. MIN. ROOF DIAPHRAGM 5/8" OSB OR 5/8" CDX PLYWOOD W/ 8D GALV AT 6" O.C. EDGE AND 6" O.C. FIELD

2. MINIMUM FLOOR DIAPHRAGM: 3/4" T&G OSB OR PLYWOOD GLUED AND NAILED W/10D RING SHANK AT 6" O.C. 

EDGE AND 12" O.C. FIELD, 4" CONCRETE. 

3. UNLESS SPECIFICALLY NOTED, ALL EXTERIOR WALLS SHALL BE SHEETED ONE SIDE WITH 7/16" OSB OR 1/2" STRUCT. 

PLYWOOD W/ MIN. NAIL SCHEDULE OF 8D GALV NAILS AT 6" O.C. EDGE AND 12" O.C. FIELD.

4. SIMPSON H1 OR H2.5A HOLD DOWNS AT ALL RAFTER/TRUSS-PLATE CONNECTIONS.

5. ANCHORS, HOLD DOWNS, STRAPS AS SHOWN.

6. BLOCKING REQUIRED ON ALL EXTERIOR SHEETING HORIZONTAL JOINTS.

7. ALL CREDITED INTERIOR SHEAR WALLS REQUIRE BLOCKING AT FLOOR PLATE AND CEILING.

8. ALL SIMPSON HARDWARE INSTALLED PER GUIDELINES.

9. J BOLTS CAN BE REPLACED WITH WEDGE ANCHORS OR TITENHD SCREWS OF THE SAME DIAMETER. MINIMUM 

LENGTH OF ANCHOR/SCREW TO BE 8" LONG.
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MAIN LEVEL
LATERAL DIAGRAM

No.

6

4

3

2

*

7/16" OSB OR 1/2" CDX W/8D

AT 6" O.C. EDGE/12" O.C. FIELD

2x SOLE PLATE TO JOIST, DECK, BLOCKING W/16D AT 

6" O.C. (TOP)/8D AT 6" O.C. (EDGE)

SHEAR WALL SILL FASTENER CONCRETE ANCHOR BOLTS

5/8" x 10" J BOLTS AT 40" O.C.

1/2" x 10" J BOLTS AT 24" O.C.

SHEAR VALUES: (240 PLF24)(260 PLF16)(170 PLF Staple)(223 PLF HF)(242 PLF HF)

7/16" OSB OR 1/2" CDX W/8D

AT 4" O.C. EDGE/12" O.C. FIELD

2x SOLE PLATE TO JOIST, DECK, BLOCKING W/16D AT 

6" O.C. (TOP)/8D AT 4" O.C. (EDGE)

5/8" x 10" J BOLTS AT 48" O.C.

1/2" x 10" J BOLTS AT 48" O.C.

SHEAR VALUES: (100 PLF)

7/16" OSB OR 1/2" CDX W/8D

AT 3" O.C. EDGE/12" O.C. FIELD

2x SOLE PLATE TO JOIST, DECK, BLOCKING W/16D AT 

4" O.C. (TOP)/8D AT 3" O.C. (EDGE)

5/8" x 10" J BOLTS AT 30" O.C.

1/2" x 10" J BOLTS AT 20" O.C.

SHEAR VALUES: (350 PLF24)(380 PLF16)(260 PLF Staple)(326 PLF HF)(354 PLF HF)

7/16" OSB OR 1/2" CDX W/8D

AT 2" O.C. EDGE/12" O.C. FIELD

4x SOLE PLATE TO JOIST, DECK, BLOCKING W/16D AT 

4" O.C. (TOP)/8D AT 2" O.C. (EDGE)
USE 2"x2" COMMERCIAL WASHERS

5/8" x 12" J BOLTS AT 24" O.C.

1/2" x 12" J BOLTS AT 16" O.C.

SHEAR VALUES: (450 PLF24)(490 PLF16)(345 PLF Staple)(418 PLF HF)(456 PLF HF)

1/2" GYP W/5D x 1-5/8" COOLER OR #6/1.25" SCREW AT 

7" O.C. EDGE/12" O.C. FIELD

2x SOLE PLATE TO JOIST, DECK, BLOCKING W/16D 

AT 6" O.C. (TOP)/CEILING BLOCKING

1/2" x 10" J BOLTS AT 72" O.C.

SHEAR VALUES: (585 PLF24)(640 PLF16)(440 PLF Staple)(544 PLF HF)(595 PLF HF)

SHEAR WALL SCHEDULE
WARNING: IT IS THE RESPONSIBILITY OF THE USER OF THIS DOCUMENT TO ENSURE THAT ALL THE TECHNICAL 

INFORMATION IS PROPERLY IMPLEMENTED DURING CONSTRUCTION OF THE STRUCTURE. FAILURE TO 

INCORPORATE ALL OF THE REQUIREMENTS OF THIS DESIGN MAY INVALIDATE THE LATERAL INTEGRITY OF THE 

STRUCTURE AND RELEASE RESPONSIBILITY FROM THE ENGINEER OF RECORD. 

C
RAKE AND PONY WALLS ABOVE STEM WALL TO USE WALL LINE BRACING REQUIREMENT. SOLID CONCRETE WALL LATERAL RESISTANCE EQUAL OR 

GREATER TO DESIGNATED WALL LINE REQUIREMENT. ENGINEER TO USE UPGRADED LATERAL RESISTANCE VALUES AT THEIR OWN DISCRETION.

HOLD DOWN SCHEDULE

MARK HOLD DOWN ANCHOR SCREW OPTION EPOXY ANCHOR OPTION COUNT

SHB1 HDUE5-SDS3 SABR5/8x24 5/8" TITENHD W/ 4" EMBEDDMENT 5/8" ATR W/ 6" EMBEDDMENT 4

1/4" = 1'-0"

MAIN LEVEL LATERAL DIAGRAM

WIND SPEED, EXPOSURE, SNOW LOAD AND SDS 

MAY NOT BE EXCEEDED. CONTACT ENGINEER FOR 

REDESIGN IF LOCATION EXCEEDS THESE VALUES.

DEVIATION STATEMENT

ANY DEVIATION FROM ARCHITECTURAL OR STRUCTURAL 

PLAN REQUIRES REVIEW BY LICENSED ENGINEER. 

Not fo
r C

onstruction

These plans are lic
ensed by the City of B

end for p
erm

ittin
g within the Bend City Limits. 

For u
se of th

ese plans, apply for p
erm

its directly with the City of B
end.
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STAGGER FOUNDATION AS REQUIRED TO STAY BELOW 

FROSTLINE AND BEAR ON UNDISTURBED SOIL

REFER TO FOUNDATION PLAN FOR FOOTING REQUIREMENTS.

SIDING PER ARCH

WALL FRAMING PER ENG

7/16 OSB OR 1/2" PLYWOOD SHEATHING 

(NAILING PER SHEAR PLAN)

WEATHER MEMBRANE

2X SOLE PLATE

2X PT MUD SILL

WALL INSULATION PER ARCH

J BOLTS PER ENG

FLOOR JOIST PER ENG

FLOOR INSULATION PER ARCH

#4(G40) REBAR AT 24" O.C.(HORIZ)

#4(G40) REBAR AT 48" O.C. (VERT) 

2-#4(G40) REBAR

6 MIL V.B. EXTENDS 12" UP FOUNDATION WALL
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TH

STAGGER FOUNDATION AS REQUIRED TO STAY BELOW 

FROSTLINE AND BEAR ON UNDISTURBED SOIL

REFER TO FOUNDATION PLAN FOR FOOTING REQUIREMENTS.

SIDING PER ARCH

WALL FRAMING PER ENG

7/16 OSB OR 1/2" PLYWOOD SHEATHING 

(NAILING PER SHEAR PLAN)

WEATHER MEMBRANE

2X SOLE PLATE

2X PT MUD SILL

WALL INSULATION PER ARCH

J BOLTS PER ENG

FLOOR JOIST PER ENG

FLOOR INSULATION PER ARCH

#4(G40) REBAR AT 24" O.C.(HORIZ)

#4(G40) REBAR AT 48" O.C. (VERT) 

2-#4(G40) REBAR

6 MIL V.B. EXTENDS 12" UP FOUNDATION WALL

EXTERIOR SHEATHING

GYPSUM

16D NAIL AT 24" O.C.

OVERLAP TOP PLATE

8D NAIL AT 6" O.C. EDGE 

12" O.C. FIELD

GYPSUM
INSULATION PER ARCH

GYPSUM

EXTERIOR SHEATHING

16d NAIL AT 24" O.C.

OVERLAP TOP PLATE

8d NAIL AT 6" O.C.

(ALL PANEL EDGES) 8d NAIL AT 12" O.C. ON ALL 

FRAMING MEMBERS NOT AT 
PANEL EDGES.

EXTERIOR SHEATHING

INSULATION PER ARCH

GYPSUM WALL BOARD

16D NAIL AT 24" O.C.

EXTERIOR SHEATHING OVERLAP TOP PLATE

2x6 AT 24" O.C. BRIDGE BLOCK

2-16D NAIL PER BRIDGE BLOCK

INSULATION PER ARCH

2-16D NAIL PER BRIDGE BLOCK

Wall jointWALL JOINT

OVERLAP TOP PLATE FOR WALL INTERSECTIONS.

3-16d NAILS AT OVERLAP.

4' MINIMUM LAP BETWEEN PLATE BREAKS.

2-16d NAILS ON EACH SIDE OF BREAK.

2x PT SILL PLATE

2x WALL STUD

SOLID BLOCK AT SHEATHING BREAK OR 

TALL WALLS GREATER THAN 10'0"

7/16 OSB OR 1/2"

PLYWOOD SHEATHING
(NAIL PER SHEAR DIAGRAM)

J-BOLT SPACING

(REF SHEAR DIAGRAM)

HOLD DOWN LOCATION AND 

SPECIFICATION PER ENG.
INSTALLATION PER MANUFACTURER

KING STUD PER ENG

PARALLEL CHORD TRUSS 

PER MANUFACTURER

H2.5A, H1, OR SDWC TRUSS SCREW

ROOF SHEATHING PER ENG

MEMBRANE UNDER-LAYMENT 

W/ METAL ROOFING  

DOUBLE TOP PLATE

WALL FRAMING PER ENG

SIDING PER ARCH

WEATHER MEMBRANE

TRUSS BLOCK PER TRUSS MANUFACTURER. 

GABLE TRUSS WITH DROPPED TOP CHORD

PARALLEL CHORD TRUSS 

PER MANUFACTURER

FLAT 2X4 DF#2 AT 24" O.C.
2X 10d NAILS 2X 10d NAILS

NAILER BLOCK PER ARCH

SHEAR CONSTRUCTION PER S4

FASCIA PER ARCH

DROPPED TOP CHORD GABLE TRUSS

PARALLEL CHORD TRUSS 

PER MANUFACTURER

FLAT 2X4 DF#2 AT 24" O.C.

2X 10d NAILS 2X 10d NAILS
2X 10d NAILS

STRUCTURAL SUB-

FASCIA PER ENG

NAILER BLOCK PER ARCH

SHEAR CONSTRUCTION PER S4

FASCIA PER ARCH

GIRDER TRUSS PER MANUFACTURER

2X10 DF#2 LEDGER W/ 2X 3/16"X 2.5" 
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1-3/4" x 9-1/2" LVL 

(2.1E-2800Fb) AT 16" O.C.
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1/2" WALL BOARD
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W/ METAL ROOFING  
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SIDING PER ARCH
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EXTERIOR FOUNDATION DETAIL
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EXTERIOR FOUNDATION DETAIL (PERPENDICULAR)
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EXTERIOR WALL FRAME (INSIDE CORNER)
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INTERIOR SHEAR WALL (FLOOR BEAM)
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MXZ-3D24NLHZ
23,600 BTU/H HYPER HEAT PUMP OUTDOOR UNIT

Job Name:
System Reference: Date:

Specifications System
Unit Type MXZ-3D24NLHZ

Cooling at 95F1 (Non-Ducted // Mixed // Ducted)

Maximum Capacity Btu/h 23,600 // 23,600 // 23,600
Rated Capacity Btu/h 22,000 // 22,800 // 23,600
Minimum Capacity Btu/h 11,600 // 11,600 // 11,600
Maximum Power Input W 2,760 // 3,080 // 3,400
Rated Power Input W 1,693 // 2,027 // 2,360
Power Factor (208V) % 0.99 // 0.99 // 0.99
Power Factor (230V) % 0.99 // 0.99 // 0.99

Heating at 47F2 (Non-Ducted // Mixed // Ducted)

Maximum Capacity Btu/h 30,600 // 30,600 // 30,600
Rated Capacity Btu/h 25,000 // 24,800 // 24,600
Minimum Capacity Btu/h 12,800 // 12,800 // 12,800
Maximum Power Input W 2,890 // 3,715 // 4,540
Rated Power Input W 2,094 // 2,139 // 2,185
Power Factor (208V) % 0.99 // 0.99 // 0.99
Power Factor (230V) % 0.99 // 0.99 // 0.99

Heating at 17F3  (Non-Ducted // Mixed // Ducted)

Maximum Capacity Btu/h 25,000 // 24,800 // 24,600
Rated Capacity Btu/h 15,400 // 15,400 // 15,400
Maximum Power Input W 3,627 // 3,711 // 3,795
Rated Power Input W 1,590 // 1,776 // 2,015

Heating at 5F4 (Non-Ducted // Mixed // Ducted)
Maximum Capacity Btu/h 25,000 // 24,800 // 24,600
Maximum Power Input W 3,627 // 3,950 // 4,350

Heating at -13F8 (Non-Ducted // Mixed // Ducted)
Maximum Capacity Btu/h 20,400 // 20,200 // 20,000
Maximum Power Input W 2,955 // 3,317 // 3,678

Efficiency (Non-Ducted // Mixed // Ducted)

SEER21 20 // 17.20 // 14.40
EER21 13 // 11.50 // 10
HSPF2 (IV)2 10 // 9 // 8
COP at 47°F2 3.50 // 3.40 // 3.30
COP at 17°F at Maximum Capacity3 2.02 // 1.94 // 1.88
COP at 5°F at Maximum Capacity4 2.02 // 1.84 // 1.66
ENERGY STAR® Certified Yes // Yes // No

Electrical

Electrical Power Requirements V AC / V AC, ø, Hz 208 / 230, 1, 60
Guaranteed Voltage Range V AC 198 - 253
Voltage: Indoor - Outdoor, S1-S2 V AC 208/230
Voltage: Indoor - Outdoor, S2-S3 V DC 24
Recommended Wire Size (Indoor - Outdoor) AWG 14
Short-circuit Current Rating (SCCR) kA 5
MCA A 29
MOCP A 49

NOTES
1Cooling at  95°F (Indoor: 80°F DB, 67°F WB // Outdoor: 95°F DB, 75°F WB)
2Heating at 47°F (Indoor: 70°F DB, 60°F WB // Outdoor: 47°F DB, 43°F WB)
3Heating at 17°F (Indoor: 70°F DB, 60°F WB // Outdoor: 17°F DB, 15°F WB)
4Heating at 5°F (Indoor: 70°F DB, 60°F WB // Outdoor: 5°F DB, 4°F WB)
8Heating at -13°F (Indoor: 70°F DB, 60°F WB // Outdoor: -13°F DB, -14°F WB)
Capacity varies based on the number of indoor units operating and the model of the Multi-zone Outdoor Unit. For reference to connected capacity charts, please refer to Multi-zone Outdoor Unit Oper-
ational Performance.
For actual capacity performance based on indoor unit type and number of indoor units connected, please refer to MXZ Operational Performance.
 Although the maximum connectable capacity is 130%, the outdoor unit cannot provide more than 100% of the rated capacity.
 Please utilize this over capacity capability for load shedding or applications where it is known that all connected units will NOT be operating at the same time.
* Indoor/Outdoor Unit Operating Temperature Range (Cooling Air Temp [Maximum / Minimum]):
 • Applications should be restricted to comfort cooling only; equipment cooling applications are not recommended for low ambient temperature conditions.
 ** Outdoor Unit Operating Temperature Range (Cooling Thermal Lock-out / Re-start Temperatures; Heating Thermal Lock-out / Re-start Temperatures):
 • System cuts out in heating mode and automatically restarts at these temperatures.
 

GENERAL FEATURES
•	 Built-in base pan heater
•	 Compressor overcurrent detection
•	 Compressor thermal protection
•	 Fan motor overheating/voltage protection
•	 High pressure protection
•	 Hyper-Heating INVERTER®: Hyper-heating performance offers 100% 

heating capacity at 5°F and 75% heating capacity at -13°F
•	 INVERTER-driven compressor: An inverter-driven compressor generates 

the precise capacity needed to maintain a temperature set point.
•	 Quiet  operation: Outdoor units are as quiet as a typical conversation, and 

most indoor units are whisper quiet.
•	 Seacoast protection: Seacoast protection on heat exchanger and base 

panel (rated for 2,000 hrs. in accordance with ASTM B117 testing)
•	 Thermal Differential 1°F



Specifications System
Unit Type MXZ-3D24NLHZ

Outdoor Unit

Fan Motor Full Load Amperage A 1.74
Fan Motor Output W 88
Defrost Method Reverse Cycle
Blue Fin Heat Exchanger Coating Yes
Airflow Rate Cooling/Heating CFM 2,239 / 2,378
Sound Pressure Level, Cooling1 dB (A) 56
Sound Pressure Level, Heating2 dB (A) 58
Compressor Type Twin Rotary
Compressor Model SRB280FDRMC
Compressor Oil Type // Charge Type // oz RM68EH // 23.7
External Finish Color Munsell 3.0Y 7.8/1.1
Base Pan Heater Built-in

Unit Dimensions (W x D x H) inch x inch x inch 
[mm x mm x mm] 37-13/32 x 13 x 31-11/32 [950 x 330 x 796]

Package Dimensions (W x D x H) inch x inch x inch 
[mm x mm x mm] 41-11/32 x 17-5/16 x 38-31/32 [1,050 x 440 x 990]

Unit Weight lbs [kg] 152 [69]
Package Weight lbs [kg] 178 [81]

ODU Operating Temp. Range

Cooling Intake Air Temp (Maximum / MinimumC) °FDB 115 / 14
Cooling Thermal Lock-out / Re-start Temperatures °FDB 10 / 14

Heating Intake Air Temp [Maximum / Minimum] °FDB, °FWB / °FDB, 
°FWB 75, 65 / -12, -13

Heating Thermal Lock-out / Re-start Temperatures** °FDB -22.5 / -14

Refrigerant
Type R454B
Pre-Charged Refrigerant Amount lbs, oz 6, 3
Maximum Pre-Charged Piping Length ft 230

IDU Connection

Minimum Number of Connected IDU 2
Maximum Number of Connected IDU 3
Minimum Connected Capacity Btu/h 12,000
Maximum connected capacity Btu/h 28,000

Piping

Liquid Pipe Size O.D. (Flared) inch A: 1/4 B: 1/4 C: 1/4
Gas Pipe Size O.D. (Flared) inch A: 1/2 B: 3/8 C: 3/8
Total Piping Length ft [m] 230 [70]
Farthest Piping Length ft [m] 82 [25]
Maximum Height Difference*B, ODU above IDU ft [m] 49 [15]
Maximum Height Difference*B, ODU below IDU ft [m] 49 [15]
Maximum Number of Bends for IDU 70

NOTES
1Cooling at  95°F (Indoor: 80°F DB, 67°F WB // Outdoor: 95°F DB, 75°F WB)
2Heating at 47°F (Indoor: 70°F DB, 60°F WB // Outdoor: 47°F DB, 43°F WB)
3Heating at 17°F (Indoor: 70°F DB, 60°F WB // Outdoor: 17°F DB, 15°F WB)
4Heating at 5°F (Indoor: 70°F DB, 60°F WB // Outdoor: 5°F DB, 4°F WB)
8Heating at -13°F (Indoor: 70°F DB, 60°F WB // Outdoor: -13°F DB, -14°F WB)
Capacity varies based on the number of indoor units operating and the model of the Multi-zone Outdoor Unit. For reference to connected capacity charts, please refer to Multi-zone Outdoor Unit Oper-
ational Performance.
For actual capacity performance based on indoor unit type and number of indoor units connected, please refer to MXZ Operational Performance.
 Although the maximum connectable capacity is 130%, the outdoor unit cannot provide more than 100% of the rated capacity.
 Please utilize this over capacity capability for load shedding or applications where it is known that all connected units will NOT be operating at the same time.
* Indoor/Outdoor Unit Operating Temperature Range (Cooling Air Temp [Maximum / Minimum]):
 • Applications should be restricted to comfort cooling only; equipment cooling applications are not recommended for low ambient temperature conditions.
 ** Outdoor Unit Operating Temperature Range (Cooling Thermal Lock-out / Re-start Temperatures; Heating Thermal Lock-out / Re-start Temperatures):
 • System cuts out in heating mode and automatically restarts at these temperatures.
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OUTDOOR UNIT ACCESSORIES: MXZ-3D24NLHZ

Mini-Split Wire

14 Gauge 4 wire Armored MiniSplit Cable250 ft roll   SW144-250
14 Gauge 4 wire Armored MiniSplit Cable50 ft roll  SW144-50
14 Gauge 4 wire MiniSplit Cable250 ft roll   S144-250
14 Gauge 4 wire MiniSplit Cable50 ft roll  S144-50
16 Gauge 4 wire Armored MiniSplit Cable250 ft roll  SW164-250
16 Gauge 4 wire Armored MiniSplit Cable50 ft roll  SW164-50
16 Gauge 4 wire MiniSplit Cable250 ft roll  S164-250
16 Gauge 4 wire MiniSplit Cable50 ft roll  S164-50

Stand

18 Single Fan Stand  QSMS1801M
24 Single Fan Stand   QSMS2401M
Condenser Wall Bracket - Stainless Steel Finish  QSWBSS
Condenser Wall Bracket   QSWB2000M-1
Outdoor Unit 3-14 inch Mounting Base Pair - Plastic   DSD-400P
Outdoor Unit Stand 12 High   QSMS1201M

Ball Valve

Refrigeration Ball Valve - 1/2  BV12FFSI2
Refrigeration Ball Valve - 1/4  BV14FFSI2
Refrigeration Ball Valve - 3/8  BV38FFSI2
Refrigeration Ball Valve - 5/8  BV58FFSI2

Control Interface M-NET Interface for MXZ  PAC-IF01MNT-E

Port Adaptor

Adaptor 1/2 x 3/8  PAC-SK88RJ-E
Adaptor 1/2 x 5/8  PAC-SK89RJ-E
Adaptor 1/4 x 3/8  PAC-493PI
Adaptor 3/8 x 1/2  ADP3812
Adaptor 3/8 x 5/8  PAC-SK90RJ-E

Snow/Rain Diverter SnowRain Diverter  SRD-4
Control/Service Tool Maintenance Tool Interface  PAC-USCMS-MN-1
Mounting Pad Condensing Unit Mounting Pad 16 x 36 x 3   ULTRILITE1
Hail Guards Hail Guard  HG-A9
Drain Socket Drain Socket  PAC-SG60DS-E

Air Outlet Guide Air Outlet Guide 1 Piece   PAC-SH96SG-E (two pieces are 
required)

NOTES
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2023 OREGON RESIDENTIAL SPECIALTY CODE  Wildfire Hazard Mitigation-1 

 Effective Aug. 5, 2025 
(Ref.: ORS 455.610) 

 

2023 Oregon Residential Specialty Code 
Amendments 

Summary: In accordance with Senate Bill 83 (2025) this amendment makes Section R327, Wildfire Hazard 

Mitigation, available for local adoption and applicable to new construction of new ORSC governed buildings. 

This code amendment was adopted by temporary rule effective Aug. 5, 2025 through Jan. 2, 2026 and subsequently 

adopted by permanent rule effective Jan. 1, 2026. 

The following amendments are adopted as part of the 2023 Oregon Residential Specialty Code (ORSC). 

The changes are denoted as follows: 

Blue/underline = Added code language 

Red/strikethrough = Deleted code language 

 

SECTION R302—FIRE-RESISTANT CONSTRUCTION 

R302.2.12 Townhouse roof coverings. In addition to the requirements of Chapter 9, structurally independent townhouses 

shall be provided with a minimum Class C roof covering, and structurally dependent townhouses shall be provided with a 

minimum Class B roof covering. 

Exceptions: 

1. Structurally dependent townhouses may use Class C roof coverings where all of the following conditions are met: 

1.1. The townhouses are not more than two stories in height. 

1.2. The townhouses do not have more than 6,000 square feet (557 m2) of projected roof area. 

1.3. There is not less than 3 feet (914 mm) from the extremity of the roof to the exterior lot line or an assumed lot 

line on all sides except for street fronts. 

2. Where adopted by the local municipality, roof coverings for townhouses located in areas determined by the municipality 
to be “Wildfire Hazard Zones” shall be in accordance with Section R327. 

SECTION R327—WILDFIRE HAZARD MITIGATION 

R327.1 General. Where adopted by the local municipality, the provisions of this section shall apply to new dwellings and their 

accessory structures required by a local municipality via local ordinance to be protected against wildfire. 

Nothing in the code prevents a local municipality from modifying the requirements of this section for any lot, property or 

dwelling, or the remodel, replacement or reconstruction of a dwelling within the jurisdiction, as provided in Section R104.10. 

R327.1.1 Local adoption. The provisions of this section may be adopted in whole by a municipality via local ordinance without 

following ORS 455.040 or OAR 918-020-0370. Where a municipality chooses to adopt these provisions locally, the following 

shall be included in the adopting ordinance: 

1. Identification of areas subject to the additional construction standards of Section R327. 

2. A transition plan or other measures to address subdivisions already under development at the time of local adoption. 

3. A local appeal process for customers to follow. Where a municipality has previously adopted the provisions of Section 

R327 locally, the requirements of Section R327.1.1 do not apply and the existing local ordinance may continue without 

change, to include those based on prior iterations of this section. 

R327.1.2 Notification. Where a municipality adopts Section R327 locally, or where a municipality has previously adopted 

Section R327 locally, the municipality shall notify the State of Oregon, Building Codes Division, and provide a copy of the locally 

adopted map identifying identify areas of the jurisdiction where the additional construction standards of Section R327 are 

required.
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R327.1.3 Application. Where required adopted by a local municipality via local ordinance, newly constructed dwellings, and 

their accessory structures, and new additions to existing dwellings and their accessory structures located in areas designated 

by the municipality shall be protected against wildfire in accordance with this section. Where existing exterior elements that are 

within the scope of this section are replaced in their entirety, the replacement shall be made in accordance with the provisions 

of this section. 

Exceptions: 

1. Nonhabitable detached accessory structures with a floor area of not greater than 400 square feet (37.2 m2) located not 

less than 50 feet (15 240 mm) from all other structures on the lot that contain habitable space. 

2. Partial repairs made in accordance with Section R105.2.2. 

2. Structures exempted by ORS 455.315. 

3. Detached accessory membrane-covered frame structures 

R327.2 Definitions. The following words and terms shall, for purposes of Section R327, have the meanings shown herein. See 

Chapter 2 for general definitions. 

HEAVY TIMBER. For the use in this section, heavy timber shall be sawn lumber or glued-laminated wood with the smallest 

minimum nominal dimension of 4 inches (102 mm). Heavy timber walls or floors shall be sawn or glued-laminated planks splined, 

tongue-and-groove or set close together and well spiked. 

IGNITION-RESISTANT MATERIAL. A type of building material that resists ignition or sustained flaming combustion sufficiently 

so as to reduce losses from wildland urban interface conflagrations under worst-case weather and fuel conditions with wildfire 

exposure of burning embers and small flames. Such materials include any product designed for exterior exposure that, when 

tested in accordance with ASTM E84 or UL 723 for surface burning characteristics of building materials, extended to a 30-

minute duration, exhibits a flame spread index of not more than 25, shows no evidence of significant progressive combustion, 

and whose flame front does not progress more than 101/2 feet (3200 mm) beyond the centerline of the burner at any time during 

the test. 

NONCOMBUSTIBLE MATERIAL. Any material that in the form in which it is used and under the conditions anticipated will not 

ignite, burn, support combustion or release flammable vapors when subjected to fire or heat in accordance with ASTM E136. 

WILDFIRE. Any uncontrolled fire spreading through vegetative fuels that threatens to destroy life, property or resources. 

WILDFIRE EXPOSURE. One or a combination of circumstances exposing a structure to ignition, including radiant heat, 

convective heat, direct flame contact and burning embers being projected by a vegetation fire to a structure and its immediate 

environment. 

R327.3 Roofing. Roofing shall be asphalt shingles in accordance with Section R905.2, slate shingles in accordance with Section 

R905.6, metal roofing in accordance with Section R905.4, tile, clay or concrete shingles in accordance with Section R905.3 or 

other approved roofing that is deemed to be equivalent to a minimum Class B-rated roof assembly. Wood shingle and shake roofs 

are not permitted on structures in areas designated by the municipality that fall within the scope of this section. 

Where the roof profile allows a space between the roof covering and roof decking, the spaces shall be constructed to prevent 

the intrusion of flames and embers, be fireblocked with approved materials, or have one layer of minimum 72-pound (32.6 kg) 

mineral-surfaced nonperforated cap sheet complying with ASTM D3909 installed over the combustible decking. 

Where valley flashing is installed, the flashing shall be not less than 0.019-inch (0.48 mm) No. 26 gage galvanized sheet 

corrosion-resistant metal installed over not less than one layer of minimum 72-pound (32.6 kg) mineral-surfaced nonperforated 

cap sheet complying with ASTM D3909 not less than 36-inch-wide (914 mm) running the full length of the valley. 

R327.3.1 Gutters and downspouts. Where provided, required, roof gutters and downspouts shall be constructed of 

noncombustible materials and be provided with an approved means to prevent accumulation of leaves and debris in the gutter. 

R327.3.2 Ventilation. Where provided, the minimum net area of ventilation openings for enclosed attics, enclosed soffit spaces, 

enclosed rafter spaces and underfloor spaces shall be in accordance with Sections R408 and R806. 

All ventilation openings shall be covered with noncombustible corrosion-resistant metal wire mesh, vents designed to resist 

the intrusion of burning embers and flame, or other approved materials or devices. 

Ventilation mesh and screening shall be a minimum of 1/16-inch (1.6 mm) and a maximum of 1/8-inch (3.2 mm) in any 

dimension. 

R327.3.2.1 Eaves, soffits and cornices. Ventilation openings shall not be installed on the underside of eaves, soffits or 

cornices. 

Exceptions: 

1. The building official may approve eave, soffit or cornice vents that are manufactured to resist the intrusion of flame 

and burning embers. 

2. Ventilation openings complying with the requirements of Section R327.3.2 may be installed on the underside of eaves, 

soffits or cornices where the opening is located 12 feet (3658 mm) or greater above grade or the surface below. 
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R327.3.3 Exterior walls. The exterior wall covering or wall assembly shall comply with one of the following requirements: 

1. Noncombustible material. 

2. Ignition-resistant material. 

3. Heavy timber assembly. 

4. Log wall construction assembly. 

5. Wall assemblies that have been tested in accordance with the test procedures for a 10-minute direct flame contact 

exposure test set forth in ASTM E2707, complying with the conditions of acceptance listed in Section R327.3.3.2. 

Exception: Any of the following shall be deemed to meet the assembly performance criteria and intent of this section: 

1. One layer of 5/8-inch (15.9 mm) Type X exterior gypsum sheathing applied behind the exterior wall covering or cladding 

on the exterior side of the framing. 

2. The exterior portion of a 1-hour fire-resistance-rated exterior wall assembly designed for exterior fire exposure, 

including assemblies using exterior gypsum panel and sheathing products listed in the Gypsum Association Fire 

Resistance and Sound Control Design Manual. 

R327.3.3.1 Extent of exterior wall covering. Exterior wall coverings shall extend from the top of the foundation to the roof 

and terminate at 2-inch (50.8 mm) nominal solid wood blocking between rafters at all roof overhangs, or in the case of enclosed 

eaves or soffits, shall terminate at the underside of the enclosure. 

R327.3.3.2 Conditions of acceptance. ASTM E2707 tests shall be conducted in triplicate and the following conditions of 

acceptance shall be met. If any one of the three replicates do not meet the conditions of acceptance, three additional tests 

shall be conducted. All additional tests shall meet the following conditions of acceptance: 

1. Absence of flame penetration through the wall assembly at any time during the test. 

2. Absence of evidence of glowing combustion on the interior surface of the assembly at the end of the 70-minute test. 

R327.3.4 Overhanging projections. All exterior projections (exterior balconies, carports, decks, patio covers, porch ceilings, 

unenclosed roofs and floors, overhanging buildings and similar architectural appendages and projections) shall be protected as 

specified in this section. 

R327.3.4.1 Enclosed roof eaves, soffits and cornices. The exposed underside of rafter or truss eaves and enclosed soffits, 

where any portion of the framing is less than 12 feet (3658 mm) above grade or similar surface below, shall be protected by 

one of the following: 

1. Noncombustible material. 

2. Ignition-resistant material. 

3. One layer of 5/8-inch (15.9 mm) Type X exterior gypsum sheathing applied behind an exterior covering on the underside 

of the rafter tails, truss tails or soffit. 

4. The exterior portion of a 1-hour fire-resistance-rated exterior wall assembly applied to the underside of the rafter tails 

or soffit, including assemblies using exterior gypsum panel and sheathing products listed in the Gypsum Association 

Fire Resistance and Sound Control Design Manual. 

5. Soffit assemblies with an underside surface that meets the performance criteria in Section R327.3.4.5 when tested in 

accordance ASTM E2957. 

Exceptions: The following materials do not require protection required by this section: 

1. Eaves and soffits where all portions of the framing members are 12 feet (3658 mm) or greater above grade, and 2-

inch (610 mm) nominal eave fireblocking is provided between roof framing members from the wall top plate to the 

underside of the roof sheathing. 

2. Gable end overhangs and roof assembly projections beyond an exterior wall other than at the lower end of the rafter tails. 

3. Fascia and other architectural trim boards. 

R327.3.4.2 Exterior patio and porch ceilings. The exposed underside of exterior patio and porch ceilings greater than 200 

square feet (18.58 m2) in area and less than 12 feet (3658 mm) above grade shall be protected by one of the following: 

1. Noncombustible material. 

2. Ignition-resistant material. 

3. One layer of 5/8-inch (15.9 mm) Type X exterior gypsum sheathing applied behind the exterior covering on the underside 

of the ceiling. 

4. The exterior portion of a 1-hour fire-resistance-rated exterior wall assembly applied to the underside of the ceiling 

assembly, including assemblies using exterior gypsum panel and sheathing products listed in the Gypsum Association 

Fire Resistance and Sound Control Design Manual. 

5. Porch ceiling assemblies with a horizontal underside that meet the performance criteria in Section R327.3.4.5 when 

tested in accordance with the test procedures set forth in ASTM E2957. 
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Exception: Architectural trim boards. 

R327.3.4.3 Floor projections. The exposed underside of cantilevered floor projections less than 12 feet (3658 mm) above 

grade or the surface below shall be protected by one of the following: 

1. Noncombustible material. 

2. Ignition-resistant material. 

3. One layer of 5/8-inch (15.9 mm) Type X exterior gypsum sheathing applied behind an exterior covering on the underside 

of the floor projection. 

4. The exterior portion of a 1-hour fire-resistance-rated exterior wall assembly applied to the underside of the floor 

projection, including assemblies using exterior gypsum panel and sheathing products listed in the Gypsum Association 

Fire Resistance and Sound Control Design Manual. 

5. An assembly that meets the performance criteria in Section R327.3.4.5 when tested in accordance with ASTM E2957. 

Exception: Architectural trim boards. 

R327.3.4.4 Underfloor protection. The underfloor area of elevated structures shall be enclosed to grade in accordance with 

the requirements of this section, or the underside of the exposed underfloor shall be protected by one of the following: 

1. Noncombustible material. 

2. Ignition-resistant material. 

3. One layer of 5/8-inch (15.9 mm) Type X exterior gypsum sheathing applied behind an exterior covering on the underside 

of the floor assembly. 

4. The exterior portion of a 1-hour fire-resistance-rated exterior wall assembly applied to the underside of the floor, 

including assemblies using exterior gypsum panel and sheathing products listed in the Gypsum Association Fire 

Resistance and Sound Control Design Manual. 

5. An assembly that meets the performance criteria in Section R327.3.4.5 when tested in accordance with ASTM E2957. 

Exception: Heavy timber structural columns and beams do not require protection. 

R327.3.4.5 Conditions of acceptance. ASTM E2957 tests shall be conducted in triplicate, and the following conditions of 

acceptance shall be met. If any one of the three replicates do not meet the conditions of acceptance, three additional tests 

shall be conducted. All additional tests shall meet the following conditions of acceptance: 

1. Absence of flame penetration of the eaves or horizontal projection assembly at any time during the test. 

2. Absence of structural failure of the eaves or horizontal projection subassembly at any time during the test. 

3. Absence of sustained combustion of any kind at the conclusion of the 40-minute test. 

R327.3.5 Walking surfaces. Deck, porch and balcony walking surfaces located greater than 30 inches (762 mm) and less than 

12 feet (3658 mm) above grade or the surface below shall be constructed with one of the following materials: 

1. Materials that comply with the performance requirements of Section R327.3.5.1 when tested in accordance with both 

ASTM E2632 and ASTM E2726. 

2. Ignition-resistant materials that comply with the performance requirements of Section R327.2 when tested in accordance 

with ASTM E84 or UL 723. 

3. Exterior fire-retardant-treated wood. 

4. Noncombustible material. 

5. Any material that complies with the performance requirements of Section R327.3.5.2 when tested in accordance with 

ASTM E2632, where the exterior wall covering of the structure is noncombustible or ignition-resistant material. 

6. Any material that complies with the performance requirements of ASTM E2632, where the exterior wall covering of the 

structure is noncombustible or ignition-resistant material. 

Exception: Wall covering material may be of any material that otherwise complies with this chapter where the decking 

surface material complies with the performance requirements ASTM E84 with a Class B flame spread rating. 

Exception: Walking surfaces of decks, porches and balconies not greater than 200 square feet (18.58 m2) in area, where the 

surface is constructed of nominal 2-inch (51 mm) lumber. 

R327.3.5.1 Requirements for Section R327.3.5, Item 1. The material shall be tested in accordance with ASTM E2632 and 

ASTM E2726, and shall comply with the conditions of acceptance in Sections R327.3.5.1.1 and R327.3.5.1.2. The material 

shall also comply with the performance requirements of Section R327.2 for ignition-resistant material when tested in 

accordance with ASTM E84 or UL 723. 

R327.3.5.1.1 Conditions of acceptance. ASTM E2632 tests shall be conducted in triplicate and the following conditions 

of acceptance shall be met. If any one of the three replicates do not meet the conditions of acceptance, three additional 

tests shall be conducted. All additional tests shall meet the following conditions of acceptance: 

1. Peak heat release rate of less than or equal to 25 kW/ft2 (269 kW/m2). 

 2023 OREGON RESIDENTIAL SPECIALTY CODE  Wildfire Hazard Mitigation-5 

2. Absence of sustained flaming or glowing combustion of any kind at the conclusion of the 40-minute observation 

period. 

3. Absence of falling particles that are still burning when reaching the burner or floor. 

R327.3.5.1.2 Conditions of acceptance. ASTM E2762 tests shall be conducted in triplicate and the following conditions 

of acceptance shall be met. If any one of the three replicates do not meet the conditions of acceptance, three additional 

tests shall be conducted. All of the additional tests shall meet the following conditions of acceptance: 

1. Absence of sustained flaming or glowing combustion of any kind at the conclusion of the 40-minute observation 

period. 

2. Absence of falling particles that are still burning when reaching the burner or floor. 

R327.3.5.2 Requirements for Section R327.3.5, Item 6. The material shall be tested in accordance with ASTM E2632 and 

shall comply with the following conditions of acceptance. The test shall be conducted in triplicate and the peak heat release 

rate shall be less than or equal to 25 kW/ft2 (269 kW/m2). If any one of the three replicates do not meet the conditions of 

acceptance, three additional tests shall be conducted. All of the additional tests shall meet the conditions of acceptance. 

R327.3.6 Glazing. Exterior windows, windows within exterior doors, and skylights shall be tempered glass, multilayered glazed 

panels, glass block or have a fire-resistance rating of not less than 20 minutes. 

For questions about the 2023 ORSC, visit the division website to contact a building code specialist. 



Project Specifications
Plan Evaluated
Design Summary
Structural Drawings S1 FOUNDATION (1/23/2026)

S2 SUBFLOOR FRAMING (1/23/2026)
S3 MAIN LEVEL FRAMING (1/23/2026)
S4 LATERAL DIAGRAM (1/23/2026)
S5 DETAILS (1/23/2026)

Orientation See drawings for orientation.
Design Parameters Basic Wind Speed 99 MPH, Exp C [IBC]

Seismic Design 0.38g [ASCE7-16 Zip Code]
Soil Bearing 1500 PSF [Table R401.4.1]
Ground Snow Load 50 PSF [SEAO-ASCE7-16]
Roof Dead Load 20 PSF
Floor Live Load 40 PSF
Floor Dead Load 12 PSF

1/23/2026
Cascade Cottage ADU (Pre-Approved)

City Limits
Bend, OR

SJC "CASCADE COTTAGE"
Occupancy Group R, Construction Type VB

NOTE: All Specifications are minimums. Upgraded size and quality is acceptable.
WARNING: It is the responsibility of the user of this document to ensure that all the technical information is properly transferred to the applicable 
construction documents and that it is properly implemented during the construction of the structure.   Failure to incorporate all the requirements 
of this design may invalidate the integrity of the structure and release responsibility from the engineer of record. 

Garrett J. Banton, PE
Engineering License #87488PE (Oregon)
3008 NE Charleston Ct.
Bend, Oregon 97701
Business Phone: (541) 306-7893

Lateral and Gravity Loads Analysis
(Engineering Design)
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Wind Pressure Boundary Conditions
Risk Category II
Ultimate Wind Speed 99 Mph [IBC]
Wind directionality Factor (Kd) 0.85 [ASCE 7-16, Table 26.6-1]
Wind exposure Category C [ASCE 7-16, 26.7]
Topographic Factor (Kzt) 1 [ASCE 7-16, Figure 26.8-1]
Gust Effect Factor (G) 0.85 [ASCE 7-16, 26.9]
Enclosure Classification Enclosed [ASCE 7-16, 26.11]
Internal Pressure Coefficient (Gcpi) 0.18 [ASCE 7-16, 26.11]
Velocity Pressure Exposure Coefficient (Kh) 0.85 [ASCE 7-16, Table 27.3-1]
Velocity Pressure (qh) 18.1 Psf
External Pressure Coefficients (Cp) [Walls, Roof] 0.8, 0.4 [ASCE 7-16, Table 27.3-1]
Wind Pressure (p) 19.6 Psf
Flat Walls Use 19.6 Psf

Direction F/B Wind Pressure
Flat Wall Height h = 12'
Wall Horizontal w = 40'
Wall Wind Force 19.6 Psf x 12' x 40' = 9408 lb [ASCE 7-16, 27.1.5]
Slope Roof Height h = 0' (Pitch: 1.5:12)
Roof Horizontal w = 36'
Roof Wind Force 19.6 Psf x 0' x 36' = 0 lb
Average Wind Pressure 19.6 Psf (Weighted Average)
Total Wind Pressure 9408 lb + 0 lb = 9408 lb

Direction L/R Wind Pressure
Flat Wall Height h = 15'
Wall Horizontal w = 35'
Wall Wind Force 19.6 Psf x 15' x 35' = 10290 lb [ASCE 7-16, 27.1.5]
Slope Roof Height h = 0' (Pitch: 1.5:12)
Roof Horizontal w = 16'
Roof Wind Force 19.6 Psf x 0' x 16' = 0 lb

Average Wind Pressure 19.6 Psf (Weighted Average)
Total Wind Pressure 10290 lb + 0 lb = 10290 lb

Seismic Force Calculation
Design Short-Period Spectral Acceleration (Sds) 0.38g [ASCE 7-16, Ch 11.4.5]
Seismic Response Coefficient (Cs) 0.0588 [ASCE 7-16, Cl 12.8.1.1]
Base Shear: V = Cs x W = 0.0588 x 52542 = 3090 lb

Governing Forces
9408 lb (F/B) - Wind Governs
10290 lb (L/R) - Wind Governs

Wind and Seismic Force Calculation
Based on IBC and ASCE 7-16 Directional Procedure, Chapter 27.2
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Wall Line Wind Force (Trib x H x P) [lbs] Wall Length [ft] Load [plf] Shear Wall Resistance [lbs] Safety Factor

1WL1 / 1WL8 14' x 12' x 19.6 psf = 3292.8 20 164.6 6 4800

1WL2 / 1WL7 14' x 12' x 19.6 psf = 3292.8 21 156.8 *2 4200

1WL3 / 1WL6 14' x 12' x 19.6 psf = 3292.8 21 156.8 6 5040

Total F/B 1: 9878.4 14040 142%

1WL10 / 1WL4 18' x 15' x 19.6 psf = 5292 14 378.0 3 6300

1WL9 / 1WL5 18' x 15' x 19.6 psf = 5292 24 220.5 6 5760

Total L/R 1: 10584 12060 114%

 

1. Wind Force: IBC – ASCE7-16 (Ult wind speed 99 mph, Exposure C)

2. Seismic: IBC – ASCE7-16 (Seismic Design Sds = 0.38g)

3a. Diaphragms Roof: 29 ga Metal roof at 24" OC w/ #9 screws @  6" O.C. ends and 12" O.C. field

3b. Diaphragms Main Floor 3/4" OSB or Plywood w/ 10d @ " O.C. edge and 12" O.C. Field. 4" concrete

NOTE 1: Hold downs and anchors required on 1W110/1WL4 in two locations (3'5" and 7'2")

Wind Force/ Seismic Wall Resistance Summary
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Ground Snow Load Adjustment 0.007 psf/ft (East of the Cascades) [OSSC 1608, Table 7-2 ]
Exposure Factor (Ce) 1 (Exposure C Part Sheltered) [ASCE7-16, Table 7-2]
Thermal Factor (Ct) 1 (Heated Structure) [ASCE7-16, Table 7-3]
Importance Factor (I) 1 (Category II Structure) [Section 7.3, Table 1.5.2]
Cold Roof Slope Factor (Cs) 1 (Fig 7-2a w/ 1.5:12 pitch) [ASCE7-16 Section 7.4]

Structure Elevation 4000' ASL
Ground Snow Load (pg) 50 psf (model at 4000' ASL) [ASCE7-16, SEAO]
Adjusted Ground Snow Load (pga) 50 psf + 0.007(4000'-4000') = 50 psf [OSSC 1608, Table 7-2]
Flat Roof Snow Load (pf) 0.7 x 1 x 1 x 1 x 50 = 35 psf [ASCE7-16 Section 7.3]
Sloped Roof Snow Load (ps) 1 x 35 psf = 35 psf [ASCE7-16 Section 7.4]
Snow Load Used 35 psf
Unheated Roof Option 45 psf

Roof Snow Load Calculation
Based on 2019 OSSC 1603.1.3, ASCE7-16, Chapter 7, SEAO
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WF1 - 1 Story Exterior Wall Footings (Max)                
12''W X 6''D FTG W/ 6''W x 24''D STEM WALL                
     Stem Wall (6'') 150 plf (0SL/0LL/150DL)

     Roof (20X) 1100 plf (700SL/0LL/400DL)

     Floor (2X) 104 plf (0SL/80LL/24DL)

     Wall (12') 120 plf (0SL/0LL/120DL)

     Uncovered Deck (1X) 90 plf (35SL/40LL/15DL)

     Total: 1564 plf (735SL/120LL/709DL)

                    

Foundation Wall Footings
Note: The following footing and stem wall sizes are minimums and were used in the gravity loadings analysis. All rebar to be 
specified on drawing schedules.
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Wind Loads (ASCE 7-16) (version 39) — MWFRS
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
WIND (LATERAL ANALYSIS)

References: ASCE 7-16

Summary

Zones

Note:

Some wind
pressures are below
16 psf which is the
code-required
minimum. The
horizontal red lines
on the diagram
below indicate the
minimum positive/
negative wind
pressures.

Corner Zone Width , 

Wind Pressures

Zone Positive Wind Pressure ( ) Negative Wind Pressure ( )

1

2

2'

3

3'

4

5

Project Defaults

Building Code

International
Residential Code
(IRC) 2021

Basic Wind Speed

Exposure Category

Key Properties

Basic Wind Speed

Exposure Category C

Effective Roof Member Wind Area

Effective Wall Member Wind Area

Building Properties

Roof Pitch

Roof Eave Height , 

Roof Mean Height , 

Width (Perpendicular to Ridge)

Length (Parallel to Ridge)

Enclosure Type

Terrain Properties (ASCE 7-16, Cl 26.7-9)

Warning:

No address is
specified in Project
Details. No elevation
will be determined
and the elevation
factor Ke will
conservatively be
taken as 1.0. This
can be changed by
setting an address
in Project Details or
manually entering a
ground elevation.

Wind Load Parameters (ASCE 7-16, Cl 26.6-10)

Wind Directionality Factor

Topographic Factor

Ground Elevation Factor

Velocity Pressure Exposure
Coefficient

Velocity Pressure

Comments

4

5

5

a

a
a

a
5

5

4

1

2

3

3

2'

2'

2'

3'

3'4a

4a

2a

2a

2a

1 (+) 2 (+) 2' (+) 3 (+) 3' (+) 4 (+) 5 (+) 1 (-)
2 (-) 2' (-) 3 (-) 3' (-) 4 (-) 5 (-) Minimum Pressure

Effective Wind Area (ft^2)

1 10 100 1000

W
in

d
Pr

es
su

re
(p

sf
)

-40

-20

0

20

a=a
=
a = 333 ft\mathrm{ft}ft 666 in\mathrm{in}in

p=p
=
p =

p+p^+p+ psf\mathrm{psf}psf p−p^-p− psf\mathrm{psf}psf

161616 −23.2-23.2−23.2

161616 −26.8-26.8−26.8

161616 −32.2-32.2−32.2

161616 −35.8-35.8−35.8

161616 −50.3-50.3−50.3

19.619.619.6 −21.2-21.2−21.2

19.619.619.6 −26.1-26.1−26.1

code=code
=
code =

V=V
=
V = 999999 mi/

hr\mathrm{mi /
hr}

mi/hr

C: Open terrain with
scattered
obstructions

V=V
=
V = 999999 mi/

hr\mathrm{mi /
hr}

mi/hr

Aroof=A_\text{roof}
=
A =roof 111 ft2\mathrm{ft^2}ft2

Awall=A_\text{wall}
=
A =wall 111 ft2\mathrm{ft^2}ft2

ht

w

heθ

α=\alpha
=
α = 1.51.51.5 :

12\mathrm{:
12}

: 12

he=h_e
=
h =e 101010 ft\mathrm{ft}ft 7.57.57.5 in\mathrm{in}in

h=h
=
h = 101010 ft\mathrm{ft}ft 7.57.57.5 in\mathrm{in}in

w=w
=
w = 353535 ft\mathrm{ft}ft

ℓ=\ell
=
ℓ = 404040 ft\mathrm{ft}ft

Enclosed

Kd=K_d
=
K =d 0.850.850.85

Kzt=K_{zt}
=
K =zt 111

Ke=K_e
=
K =e 111

Kh=K_h
=
K =h 0.8490.8490.849

qh=q_h
=
q =h 18.118.118.1 psf\mathrm{psf}psfNot 
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Seismic Analysis (ASCE 7-16) (version 18)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
SEISMIC (LATERAL
ANALYSIS)

References: ASCE 7-16

Summary

Design Short-Period Spectral
Acceleration

Design Long-Period Spectral
Acceleration

Seismic Design Category D

Seismic Base Shear

Project Defaults Override

Override Project Defaults?

Building Risk Category

Site Class

Short-Period Spectral
Acceleration

Long-Period Spectral Acceleration

Long-Period Transition Period

Site Parameters (ASCE 7-16)

Building Risk Category II

Site Class D-default

Short-Period Spectral
Acceleration

Long-Period Spectral Acceleration

Long-Period Transition Period

Key Building Properties (ASCE 7-16)

Seismic Force-Resisting System

SFRS Properties (ASCE 7-16, Cl 12)

Building System Height Limit (ft)

Equivalent Lateral Force (ELF) Procedure (ASCE 7-16, Cl 12.8)

Approximate Fundamental Period

Building Fundamental Period

Total Structural SFRS Height , 

Total Effective Seismic Weight

Seismic Importance Factor

Seismic Response Coefficient

Number of Stories

PASS

SDS=S_{DS}
=
S =DS 0.3820.3820.382

SD1=S_{D1}
=
S =D1 0.440.440.44

SDC=SDC
=
SDC =

V=V
=
V = 308930893089 lb\mathrm{lb}lb

storyV = 1878.22 lb
Wx = 22950 lb

Fx = 1878.22 lb

6
ft

storyV = 3089.12 lb
Wx = 29592 lb

Fx = 1210.9 lb

6
ft

h
n

=
16

ft

V = 3089.12 lb

Yes

II - Regular Building

D - Default

Ss,input=S_{s,input}
=
S =s,input 0.3840.3840.384

S1,input=S_{1,input}
=
S =1,input 0.20.20.2

TL,input=T_{L,input}
=
T =L,input 161616 s\mathrm{s}s

RC=RC
=
RC =

SC=SC
=
SC =

Ss=S_s
=
S =s 0.3840.3840.384

S1=S_1
=
S =1 0.20.20.2

TL=T_L
=
T =L 161616 s\mathrm{s}s

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

Height Limit=\text{Height
Limit}
=

Height Limit =656565

Ta=T_a
=
T =a 0.1290.1290.129 s\mathrm{s}s

T=T
=
T = 0.1290.1290.129 s\mathrm{s}s

hn=h_n
=
h =n 121212 ft\mathrm{ft}ft 000 in\mathrm{in}in

Wtotal=W_{total}
=
W =total 52

54252\,
542

52 542 lb\mathrm{lb}lb

Ie=I_e
=
I =e 111

Cs=C_s
=
C =s 0.05880.05880.0588

nstory=n_{story}
=
n =story 222
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Wall Footing (version 11)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

WF1 (WALL FOOTINGS)

References: ACI 318-19

Summary

Service Soil Bearing Stress

Allowable Gross Soil Bearing
Stress

Factored Moment Capacity

Factored One-Way Shear Capacity

Uplift Safety Factor
Uplift has not been
found

Stability
Footing in Total
Compression

Footing Properties

Footing Width

Footing Thickness

Wall Type

Wall Width

Concrete Strength

Volume of Concrete

Soil Properties

Allowable Soil Gross Bearing
Capacity

Lateral Sliding Coefficient of
Friction

Bottom Reinforcement

Concrete Cover

Reinforcement Yield Strength

Design Criteria

Design Code for Load
Combinations

International
Residential Code
(IRC) 2021

Sliding and Overturning
Minimum Factor of Safety

Comments

PASS

qs=q_s
=
q =s 144314431443 psf\mathrm{psf}psf

96% qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

15% ϕMn=\phi
M_{n}
=

ϕM =n 400400400 lb⋅ft/
ft\mathrm{lb
\cdot
ft /
ft}

lb ⋅ ft/ft

0% ϕVn=\phi
V_{n}
=

ϕV =n 192019201920 plf\mathrm{plf}plf

FSu=FS_u
=
FS =u

Status=\text{Status}
=
Status =

h_soil=18
in

H
=6

in

B=12 in

b=6 in

B=B
=
B = 111 ft\mathrm{ft}ft

H=H
=
H = 666 in\mathrm{in}in

Concrete

b=b
=
b = 666 in\mathrm{in}in

fc′=f'_c
=
f =c

′ 250025002500 psi\mathrm{psi}psi

Vc=V_c
=
V =c 0.01850.01850.0185 yd3/

ft\mathrm{yd^3 /
ft}

yd /ft3

qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

μ=\mu
=
μ = 0.30.30.3

cover=\text{cover}
=
cover = 333 in\mathrm{in}in

fy=f_y
=
f =y 40

00040\,
000

40 000 psi\mathrm{psi}psi

FSmin=FS_{\text{min}}
=
FS =min 1.51.51.5
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Wood Beam (ASD) (version 199) — Rafter
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
PATIO RAFTERS (RAFTERS
AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member
1-3/4x9-1/2 Versa-
Lam LVL
2.1E-2800Fb

Moment Utilization 3800 lbft / 7539 lbft

Shear Utilization 796 lb / 3633 lb

Bearing Utilization 796 lb / 3937 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.711 in (L/322)

Key Properties

Beam Plan Length

Enter Support and Load Locations
Based on Plan or Inclined length?

Continuous Bracing for Lateral
Torsional Buckling

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
9.

5
in

b=1.75 in

Primary Loading

50% M/
M′=M/
M'
=

M/M =′

22% V/
V′=V/
V'
=

V /V =′

20% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.6060.6060.606 in\mathrm{in}in

74% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 5 10 15

1.25 : 12

Bearing: 3 in
FactMax: 796 lb
FactMin: 137 lb

D: 229 lb
L: 0 lb

FactMax: 82.9 lb
FactMin: 14.3 lb

D: 23.8 lb
L: 0 lb

Bearing: 3 in
FactMax: 796 lb
FactMin: 137 lb

D: 229 lb
L: 0 lb

FactMax: 82.9 lb
FactMin: 14.3 lb

D: 23.8 lb
L: 0 lb

LX=L_X
=
L =X 191919 ft\mathrm{ft}ft

Plan

Top Braced

Distance from Left of Beam (ft)

0 5 10 15

1.25 : 12

Self-weight
0 19.1 ft

D: 0.435 plf

Snow Load
0 19.1 ft

D: 2.06 plf
S: 6.18 plf

Self-weight
0 19.1 ft

D: 4.18 plf

Snow Load

LW: 1.33 ft | D: 14.8 psf, S: 44.5 psf0 19.1 ft

D: 19.8 plf
S: 59.4 plf

s=s
=
s = 161616 in\mathrm{in}in

A=A
=
A = 16.616.616.6 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 125125125 in4\mathrm{in^4}in4

S=S
=
S = 26.326.326.3 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 280028002800 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 1.031.031.03

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 111

Fb′
+=F'^+_b
=

F =b
′+ 343734373437 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.3760.3760.376

Fb′
−=F'^-
_b
=

F =b
′− 101210121012 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 328328328 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Rafter
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
FLAT OUTRIGGERS (RAFTER
S AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 216 lbft / 306 lbft

Shear Utilization 224 lb / 1138 lb

Bearing Utilization 423 lb / 11 602 lb

Minimum Bearing Length (End
Supports)

Minimum Bearing Length (Int
Supports)

Governing Live / Short-Term
Deflection

-0.236 in (L/110)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Top and bottom flange bracing corresponds to positive and negative
bending respectively, but cantilever spans typically require a brace on
the top flange despite being in negative bending.

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Size Factor

Incising Factor

Beam Stability Factor

Adjusted Bending Strength

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary
Loading

71% M/
M′=M/
M'
=

M/M =′

20% V/
V′=V/
V'
=

V /V =′

4% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.02950.02950.0295 in\mathrm{in}in

ℓb,min,int=\ell_{b,min,int}
=
ℓ =b,min,int 0.1090.1090.109 in\mathrm{in}in

81% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Bearing: 3 in
FactMax: -14.5 lb
FactMin: -102 lb

D: -24.2 lb
L: 0 lb

Bearing: 3 in
FactMax: 423 lb
FactMin: 60.5 lb

D: 101 lb
L: 0 lb

LX=L_X
=
L =X 3.53.53.5 ft\mathrm{ft}ft

Top Braced

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Self-weight
0 3.5 ft

D: 1.9 plf

Roof Load

LW: 2 ft | D: 10 psf, S: 35 psf0 3.5 ft

D: 20 plf
S: 70 plf

s=s
=
s = 242424 in\mathrm{in}in

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 2.062.062.06 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 1.151.151.15

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CL=C_L
=
C =L 111

Fb′=F'_b
=
F =b
′ 177917791779 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
11 7/8" FLOOR JOIST (BCI) (
RAFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member
11-7/8"
BCI-4500s1.8

Moment Utilization 2017 lbft / 3025 lbft

Shear Utilization 538 lb / 1625 lb

Bearing Utilization 538 lb / 1306 lb

Governing Live / Short-Term
Deflection

-0.258 in (L/699)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=1.75 in

d=
11

.9
in

tf=1.13
in

tw=0.375 in

Primary Loading

67% M/
M′=M/
M'
=

M/M =′

33% V/
V′=V/
V'
=

V /V =′

41% R/
R′=R/
R'
=

R/R =′

52% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 538 lb
FactMin: 82.8 lb

D: 138 lb
L: 400 lb

Bearing: 3 in
FactMax: 538 lb
FactMin: 82.8 lb

D: 138 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.4 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 302530253025 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 162516251625 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 000 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 302530253025 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 162516251625 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 000 psi\mathrm{psi}psi

Not 
for

 C
on

str
uc

tio
n

The
se

 p
lan

s a
re

 lic
en

se
d 

by
 th

e 
City

 o
f B

en
d 

fo
r p

er
m

itti
ng

 w
ith

in 
th

e 
Ben

d 
City

 L
im

its
. 

For
 u

se
 o

f t
he

se
 p

lan
s, 

ap
ply

 fo
r p

er
m

its
 d

ire
ctl

y w
ith

 th
e 

City
 o

f B
en

d.



Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
11 7/8" FLOOR JOIST (TJI) (
RAFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 11-7/8" TJI 110

Moment Utilization 2020 lbft / 3160 lbft

Shear Utilization 539 lb / 1560 lb

Bearing Utilization 539 lb / 1242 lb

Governing Live / Short-Term
Deflection

-0.254 in (L/707)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=1.75 in

d=
11

.9
in

tf=1.38
in

tw=0.375 in

Primary Loading

64% M/
M′=M/
M'
=

M/M =′

35% V/
V′=V/
V'
=

V /V =′

43% R/
R′=R/
R'
=

R/R =′

51% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 539 lb
FactMin: 83.2 lb

D: 139 lb
L: 400 lb

Bearing: 3 in
FactMax: 539 lb
FactMin: 83.2 lb

D: 139 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.5 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 316031603160 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 156015601560 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 000 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 316031603160 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 156015601560 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 000 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
11 7/8" FLOOR JOIST (LPI) (
RAFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 11-7/8" LPI 18

Moment Utilization 2032 lbft / 3100 lbft

Shear Utilization 542 lb / 1335 lb

Bearing Utilization 542 lb / 972 lb

Governing Live / Short-Term
Deflection

-0.273 in (L/660)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=2.5 in

d=
11

.9
in

tf=1.5
in

tw=0.375 in

Primary Loading

66% M/
M′=M/
M'
=

M/M =′

41% V/
V′=V/
V'
=

V /V =′

56% R/
R′=R/
R'
=

R/R =′

55% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 542 lb
FactMin: 85 lb

D: 142 lb
L: 400 lb

Bearing: 3 in
FactMax: 542 lb
FactMin: 85 lb

D: 142 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.9 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 310031003100 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 133513351335 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 955955955 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 310031003100 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 133513351335 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 955955955 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
11 7/8" FLOOR JOIST (RPI) (
RAFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 11-7/8" RFPI 20

Moment Utilization 2017 lbft / 3640 lbft

Shear Utilization 538 lb / 1420 lb

Bearing Utilization 538 lb / 1211 lb

Governing Live / Short-Term
Deflection

-0.238 in (L/756)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=1.75 in

d=
11

.9
in

tf=1.38
in

tw=0.375 in

Primary Loading

55% M/
M′=M/
M'
=

M/M =′

38% V/
V′=V/
V'
=

V /V =′

44% R/
R′=R/
R'
=

R/R =′

48% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 538 lb
FactMin: 82.7 lb

D: 138 lb
L: 400 lb

Bearing: 3 in
FactMax: 538 lb
FactMin: 82.7 lb

D: 138 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.37 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 364036403640 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 142014201420 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 600600600 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 364036403640 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 142014201420 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 600600600 psi\mathrm{psi}psi

Not 
for

 C
on

str
uc

tio
n

The
se

 p
lan

s a
re

 lic
en

se
d 

by
 th

e 
City

 o
f B

en
d 

fo
r p

er
m

itti
ng

 w
ith

in 
th

e 
Ben

d 
City

 L
im

its
. 

For
 u

se
 o

f t
he

se
 p

lan
s, 

ap
ply

 fo
r p

er
m

its
 d

ire
ctl

y w
ith

 th
e 

City
 o

f B
en

d.



Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
9 1/2" FLOOR JOIST (BCI) (R
AFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 9-1/2" BCI-4500s1.8

Moment Utilization 1286 lbft / 2360 lbft

Shear Utilization 429 lb / 1475 lb

Bearing Utilization 429 lb / 1081 lb

Governing Live / Short-Term
Deflection

-0.179 in (L/805)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=1.75 in

d=
9.

5
in

tf=1.13
in

tw=0.375 in

Primary Loading

54% M/
M′=M/
M'
=

M/M =′

29% V/
V′=V/
V'
=

V /V =′

40% R/
R′=R/
R'
=

R/R =′

45% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12

Bearing: 3 in
FactMax: 429 lb
FactMin: 65.2 lb

D: 109 lb
L: 320 lb

Bearing: 3 in
FactMax: 429 lb
FactMin: 65.2 lb

D: 109 lb
L: 320 lb

LX=L_X
=
L =X 121212 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12

Self-weight
0 12 ft

D: 2.1 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 12 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 236023602360 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 147514751475 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 000 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 236023602360 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 147514751475 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 000 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
9 1/2" FLOOR JOIST (TJI) (R
AFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 9-1/2" TJI 110

Moment Utilization 2015 lbft / 2500 lbft

Shear Utilization 537 lb / 1220 lb

Bearing Utilization 537 lb / 1131 lb

Governing Live / Short-Term
Deflection

-0.421 in (L/428)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=1.75 in

d=
9.

5
in

tf=1.38
in

tw=0.375 in

Primary Loading

81% M/
M′=M/
M'
=

M/M =′

44% V/
V′=V/
V'
=

V /V =′

47% R/
R′=R/
R'
=

R/R =′

84% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 537 lb
FactMin: 82.3 lb

D: 137 lb
L: 400 lb

Bearing: 3 in
FactMax: 537 lb
FactMin: 82.3 lb

D: 137 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.3 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 250025002500 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 122012201220 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 000 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 250025002500 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 122012201220 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 000 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
9 1/2" FLOOR JOIST (LPI) (R
AFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 9-1/2" LPI 18

Moment Utilization 2023 lbft / 2365 lbft

Shear Utilization 539 lb / 1130 lb

Bearing Utilization 539 lb / 945 lb

Governing Live / Short-Term
Deflection

-0.462 in (L/390)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=2.5 in

d=
9.

5
in

tf=1.5
in

tw=0.375 in

Primary Loading

86% M/
M′=M/
M'
=

M/M =′

48% V/
V′=V/
V'
=

V /V =′

57% R/
R′=R/
R'
=

R/R =′

92% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 539 lb
FactMin: 83.7 lb

D: 139 lb
L: 400 lb

Bearing: 3 in
FactMax: 539 lb
FactMin: 83.7 lb

D: 139 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.6 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 236523652365 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 113011301130 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 955955955 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 236523652365 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 113011301130 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 955955955 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Floor Joist
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
9 1/2" FLOOR JOIST (RPI) (R
AFTERS AND JOISTS)

References: NDS 2018 (ASD)

Summary

Member 9-1/2" RFPI 20

Moment Utilization 2008 lbft / 2820 lbft

Shear Utilization 535 lb / 1220 lb

Bearing Utilization 535 lb / 1082 lb

Governing Live / Short-Term
Deflection

-0.397 in (L/453)

Key Properties

Beam Plan Length

Loads

Center-to-Center Spacing (=
tributary width)

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Base Allowable Moment

Base Allowable Shear

Base Perpendicular Compression
Allowable Stress

Section Bending (NDS 2018 2.3)

Governing Duration Factor in
Bending

Beam Stability Factor

Adjusted Allowable Moment

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Allowable Shear

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

b=1.75 in

d=
9.

5
in

tf=1.38
in

tw=0.375 in

Primary Loading

71% M/
M′=M/
M'
=

M/M =′

44% V/
V′=V/
V'
=

V /V =′

49% R/
R′=R/
R'
=

R/R =′

79% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 535 lb
FactMin: 81.3 lb

D: 135 lb
L: 400 lb

Bearing: 3 in
FactMax: 535 lb
FactMin: 81.3 lb

D: 135 lb
L: 400 lb

LX=L_X
=
L =X 151515 ft\mathrm{ft}ft

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 15 ft

D: 2.06 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 15 ft

D: 16 plf
L: 53.3 plf

s=s
=
s = 161616 in\mathrm{in}in

Mr=M_r
=
M =r 282028202820 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Vr=V_r
=
V =r 122012201220 lb\mathrm{lb}lb

Fc⊥=F_{c\perp}
=
F =c⊥ 600600600 psi\mathrm{psi}psi

CD,b=C_{D,b}
=
C =D,b 111

CL=C_L
=
C =L 111

Mr′=M_r'
=
M =r
′ 282028202820 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

CD=C_{D}
=
C =D 111

Vr′=V_r'
=
V =r
′ 122012201220 lb\mathrm{lb}lb

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 600600600 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
1RB1 (STRUCTURAL
FASCIA) (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member
3-1/2x9-1/2 Versa-
Lam LVL
2.1E-3100Fb

Moment Utilization
-3685 lbft / 14 964
lbft

Shear Utilization 1058 lb / 7265 lb

Bearing Utilization 1843 lb / 8859 lb

Minimum Bearing Length (End
Supports)

Minimum Bearing Length (Int
Supports)

Governing Live / Short-Term
Deflection

-0.224 in (L/1126)

Key Properties

Beam Plan Length

Enter Support and Load Locations
Based on Plan or Inclined length?

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

PASS

d=
9.

5
in

b=3.5 in

Primary Loading

25%
M/
M′=M/
M'
=

M/M =′

15% V/
V′=V/
V'
=

V /V =′

21% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.1810.1810.181 in\mathrm{in}in

ℓb,min,int=\ell_{b,min,int}
=
ℓ =b,min,int 0.6240.6240.624 in\mathrm{in}in

22% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 10 20 30 40

1.5 : 12

Bearing: 3 in
FactMax: 475 lb
FactMin: 94.4 lb

D: 157 lb
L: 0 lb

FactMax: 83.2 lb
FactMin: 16.5 lb

D: 27.4 lb
L: 0 lb

Bearing: 3 in
FactMax: 1843 lb
FactMin: 358 lb

D: 597 lb
L: 0 lb

FactMax: 185 lb
FactMin: 35.8 lb

D: 59.7 lb
L: 0 lb Bearing: 6 in

FactMax: 551 lb
FactMin: 109 lb

D: 182 lb
L: 0 lb

FactMax: 90.8 lb
FactMin: 17.9 lb

D: 29.9 lb
L: 0 lb

LX=L_X
=
L =X 404040 ft\mathrm{ft}ft

Plan

No Continuous
Bracing

Distance from Left of Beam (ft)

0 10 20 30 40

1.5 : 12

Self-weight
0 40.3 ft

D: 1.19 plf

Roof Load
0 19.3 ft

D: 1.55 plf
S: 5.43 plf

Roof Load
19.3 40.3 ft

D: 1.86 plf
S: 6.51 plf

Self-weight
0 40.3 ft

D: 9.53 plf

Roof Load
LW: 1.5→1 ft | D: 9.92 psf, S…0 19.3 ft

D: 14.9
S: 52.1

D: 9.92 plf
S: 34.7 plf

Roof Load
LW: 2→1 ft | D: 9.92 psf, S: 34.…19.3 40.3 ft

D: 19.8
S: 69.5

D: 9.92 plf
S: 34.7 plf

A=A
=
A = 33.233.233.2 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 250250250 in4\mathrm{in^4}in4

S=S
=
S = 52.652.652.6 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 310031003100 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 1.031.031.03

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9320.9320.932

Fb′
+=F'^+_b
=

F =b
′+ 341134113411 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 1.151.151.15

CL−=C_L^-
=
C =L
− 0.9320.9320.932

Fb′
−=F'^-
_b
=

F =b
′− 341134113411 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15
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Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

Fv′=F'_v
=
F =v
′ 328328328 psi\mathrm{psi}psi Fc⊥′/

Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H1 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 4x6 D.Fir-L No. 2

Moment Utilization 827 lbft / 1965 lbft

Shear Utilization 529 lb / 2656 lb

Bearing Utilization 529 lb / 6562 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.0464 in (L/1615)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=3.5 in

Primary Loading

42% M/
M′=M/
M'
=

M/M =′

20% V/
V′=V/
V'
=

V /V =′

8% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2420.2420.242 in\mathrm{in}in

15% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Bearing: 3 in
FactMax: 529 lb
FactMin: 121 lb

D: 201 lb
L: 0 lb

Bearing: 3 in
FactMax: 529 lb
FactMin: 121 lb

D: 201 lb
L: 0 lb

LX=L_X
=
L =X 6.256.256.25 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Self-weight
0 6.25 ft

D: 4.44 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 6.25 ft

D: 60 plf
S: 105 plf

A=A
=
A = 19.219.219.2 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 48.548.548.5 in4\mathrm{in^4}in4

S=S
=
S = 17.617.617.6 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9930.9930.993

Fb′
+=F'^+_b
=

F =b
′+ 133613361336 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9950.9950.995

Fb′
−=F'^-
_b
=

F =b
′− 104710471047 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H2A (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 130 lbft / 827 lbft

Shear Utilization 209 lb / 1138 lb

Bearing Utilization 209 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00277 in (L/10 
818)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

16% M/
M′=M/
M'
=

M/M =′

18% V/
V′=V/
V'
=

V /V =′

7% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2230.2230.223 in\mathrm{in}in

2%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 209 lb
FactMin: 46.4 lb

D: 77.4 lb
L: 0 lb

Bearing: 3 in
FactMax: 209 lb
FactMin: 46.4 lb

D: 77.4 lb
L: 0 lb

LX=L_X
=
L =X 2.52.52.5 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.5 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 2.5 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9750.9750.975

Fb′
+=F'^+_b
=

F =b
′+ 131313131313 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9820.9820.982

Fb′
−=F'^-
_b
=

F =b
′− 103410341034 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H2B (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 4x6 D.Fir-L No. 2

Moment Utilization 584 lbft / 1967 lbft

Shear Utilization 445 lb / 2656 lb

Bearing Utilization 445 lb / 6562 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.0231 in (L/2726)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=3.5 in

Primary Loading

30% M/
M′=M/
M'
=

M/M =′

17% V/
V′=V/
V'
=

V /V =′

7% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2030.2030.203 in\mathrm{in}in

9% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 1.0 2.0 3.0 4.0 5.0

Bearing: 3 in
FactMax: 445 lb
FactMin: 101 lb

D: 169 lb
L: 0 lb

Bearing: 3 in
FactMax: 445 lb
FactMin: 101 lb

D: 169 lb
L: 0 lb

LX=L_X
=
L =X 5.255.255.25 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 1.0 2.0 3.0 4.0 5.0

Self-weight
0 5.25 ft

D: 4.44 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 5.25 ft

D: 60 plf
S: 105 plf

A=A
=
A = 19.219.219.2 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 48.548.548.5 in4\mathrm{in^4}in4

S=S
=
S = 17.617.617.6 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9940.9940.994

Fb′
+=F'^+_b
=

F =b
′+ 133713371337 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9950.9950.995

Fb′
−=F'^-
_b
=

F =b
′− 104810481048 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H3 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 188 lbft / 823 lbft

Shear Utilization 250 lb / 1138 lb

Bearing Utilization 250 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00575 in (L/6260)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

23% M/
M′=M/
M'
=

M/M =′

22% V/
V′=V/
V'
=

V /V =′

9% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2670.2670.267 in\mathrm{in}in

4% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

LX=L_X
=
L =X 333 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Self-weight
0 3 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 3 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9710.9710.971

Fb′
+=F'^+_b
=

F =b
′+ 130613061306 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9790.9790.979

Fb′
−=F'^-
_b
=

F =b
′− 103110311031 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H4 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 188 lbft / 823 lbft

Shear Utilization 250 lb / 1138 lb

Bearing Utilization 250 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00575 in (L/6260)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

23% M/
M′=M/
M'
=

M/M =′

22% V/
V′=V/
V'
=

V /V =′

9% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2670.2670.267 in\mathrm{in}in

4% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

LX=L_X
=
L =X 333 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Self-weight
0 3 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 3 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9710.9710.971

Fb′
+=F'^+_b
=

F =b
′+ 130613061306 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9790.9790.979

Fb′
−=F'^-
_b
=

F =b
′− 103110311031 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H5 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 188 lbft / 823 lbft

Shear Utilization 250 lb / 1138 lb

Bearing Utilization 250 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00575 in (L/6260)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

23% M/
M′=M/
M'
=

M/M =′

22% V/
V′=V/
V'
=

V /V =′

9% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2670.2670.267 in\mathrm{in}in

4% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

LX=L_X
=
L =X 333 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Self-weight
0 3 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 3 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9710.9710.971

Fb′
+=F'^+_b
=

F =b
′+ 130613061306 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9790.9790.979

Fb′
−=F'^-
_b
=

F =b
′− 103110311031 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H6 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 188 lbft / 823 lbft

Shear Utilization 250 lb / 1138 lb

Bearing Utilization 250 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00575 in (L/6260)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

23% M/
M′=M/
M'
=

M/M =′

22% V/
V′=V/
V'
=

V /V =′

9% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2670.2670.267 in\mathrm{in}in

4% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

Bearing: 3 in
FactMax: 250 lb
FactMin: 55.7 lb

D: 92.9 lb
L: 0 lb

LX=L_X
=
L =X 333 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Self-weight
0 3 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 3 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9710.9710.971

Fb′
+=F'^+_b
=

F =b
′+ 130613061306 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9790.9790.979

Fb′
−=F'^-
_b
=

F =b
′− 103110311031 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H7 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 4x12 D.Fir-L No. 2

Moment Utilization 6217 lbft / 6841 lbft

Shear Utilization 2763 lb / 5434 lb

Bearing Utilization 2763 lb / 6562 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.0855 in (L/1263)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.3
in

b=3.5 in

Primary Loading

91% M/
M′=M/
M'
=

M/M =′

51% V/
V′=V/
V'
=

V /V =′

42% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 1.261.261.26 in\mathrm{in}in

19% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8

Bearing: 3 in
FactMax: 2763 lb
FactMin: 618 lb

D: 1031 lb
L: 0 lb

Bearing: 3 in
FactMax: 2763 lb
FactMin: 618 lb

D: 1031 lb
L: 0 lb

LX=L_X
=
L =X 999 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0 2 4 6 8

Self-weight
0 9 ft

D: 9.07 plf

Roof Load

LW: 11 ft | D: 20 psf, S: 35 psf0 9 ft

D: 220 plf
S: 385 plf

A=A
=
A = 39.439.439.4 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 415415415 in4\mathrm{in^4}in4

S=S
=
S = 73.873.873.8 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.11.11.1

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9770.9770.977

Fb′
+=F'^+_b
=

F =b
′+ 111211121112 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9830.9830.983

Fb′
−=F'^-
_b
=

F =b
′− 876876876 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H8 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 683 lbft / 823 lbft

Shear Utilization 910 lb / 1138 lb

Bearing Utilization 910 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.0211 in (L/1707)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

83% M/
M′=M/
M'
=

M/M =′

80% V/
V′=V/
V'
=

V /V =′

32% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.9710.9710.971 in\mathrm{in}in

14% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Bearing: 3 in
FactMax: 910 lb
FactMin: 200 lb

D: 333 lb
L: 0 lb

Bearing: 3 in
FactMax: 910 lb
FactMin: 200 lb

D: 333 lb
L: 0 lb

LX=L_X
=
L =X 333 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Self-weight
0 3 ft

D: 1.9 plf

Roof Load

LW: 11 ft | D: 20 psf, S: 35 psf0 3 ft

D: 220 plf
S: 385 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9710.9710.971

Fb′
+=F'^+_b
=

F =b
′+ 130613061306 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9790.9790.979

Fb′
−=F'^-
_b
=

F =b
′− 103110311031 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address: Subject: 1H9 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 220 lbft / 821 lbft

Shear Utilization 271 lb / 1138 lb

Bearing Utilization 271 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00792 in (L/4924)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

27% M/
M′=M/
M'
=

M/M =′

24% V/
V′=V/
V'
=

V /V =′

10% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2890.2890.289 in\mathrm{in}in

5% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Bearing: 3 in
FactMax: 271 lb
FactMin: 60.4 lb

D: 101 lb
L: 0 lb

Bearing: 3 in
FactMax: 271 lb
FactMin: 60.4 lb

D: 101 lb
L: 0 lb

LX=L_X
=
L =X 3.253.253.25 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Self-weight
0 3.25 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 3.25 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9680.9680.968

Fb′
+=F'^+_b
=

F =b
′+ 130313031303 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9780.9780.978

Fb′
−=F'^-
_b
=

F =b
′− 103010301030 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H10 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 130 lbft / 827 lbft

Shear Utilization 209 lb / 1138 lb

Bearing Utilization 209 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00277 in (L/10 
818)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

16% M/
M′=M/
M'
=

M/M =′

18% V/
V′=V/
V'
=

V /V =′

7% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2230.2230.223 in\mathrm{in}in

2%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 209 lb
FactMin: 46.4 lb

D: 77.4 lb
L: 0 lb

Bearing: 3 in
FactMax: 209 lb
FactMin: 46.4 lb

D: 77.4 lb
L: 0 lb

LX=L_X
=
L =X 2.52.52.5 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.5 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 2.5 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9750.9750.975

Fb′
+=F'^+_b
=

F =b
′+ 131313131313 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9820.9820.982

Fb′
−=F'^-
_b
=

F =b
′− 103410341034 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H11 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 422 lbft / 808 lbft

Shear Utilization 376 lb / 1138 lb

Bearing Utilization 376 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.0291 in (L/1855)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

52% M/
M′=M/
M'
=

M/M =′

33% V/
V′=V/
V'
=

V /V =′

13% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.4010.4010.401 in\mathrm{in}in

13% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 1.0 2.0 3.0 4.0

Bearing: 3 in
FactMax: 376 lb
FactMin: 83.6 lb

D: 139 lb
L: 0 lb

Bearing: 3 in
FactMax: 376 lb
FactMin: 83.6 lb

D: 139 lb
L: 0 lb

LX=L_X
=
L =X 4.54.54.5 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 1.0 2.0 3.0 4.0

Self-weight
0 4.5 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 4.5 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9530.9530.953

Fb′
+=F'^+_b
=

F =b
′+ 128312831283 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9690.9690.969

Fb′
−=F'^-
_b
=

F =b
′− 102010201020 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H12 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 130 lbft / 827 lbft

Shear Utilization 209 lb / 1138 lb

Bearing Utilization 209 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00277 in (L/10 
818)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

16% M/
M′=M/
M'
=

M/M =′

18% V/
V′=V/
V'
=

V /V =′

7% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2230.2230.223 in\mathrm{in}in

2%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 209 lb
FactMin: 46.4 lb

D: 77.4 lb
L: 0 lb

Bearing: 3 in
FactMax: 209 lb
FactMin: 46.4 lb

D: 77.4 lb
L: 0 lb

LX=L_X
=
L =X 2.52.52.5 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.5 ft

D: 1.9 plf

Roof Load

LW: 3 ft | D: 20 psf, S: 35 psf0 2.5 ft

D: 60 plf
S: 105 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9750.9750.975

Fb′
+=F'^+_b
=

F =b
′+ 131313131313 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9820.9820.982

Fb′
−=F'^-
_b
=

F =b
′− 103410341034 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H13 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 276 lbft / 831 lbft

Shear Utilization 552 lb / 1138 lb

Bearing Utilization 552 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00379 in (L/6339)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

33% M/
M′=M/
M'
=

M/M =′

48% V/
V′=V/
V'
=

V /V =′

20% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.5890.5890.589 in\mathrm{in}in

4% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0

Bearing: 3 in
FactMax: 552 lb
FactMin: 121 lb

D: 202 lb
L: 0 lb

Bearing: 3 in
FactMax: 552 lb
FactMin: 121 lb

D: 202 lb
L: 0 lb

LX=L_X
=
L =X 222 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0

Self-weight
0 2 ft

D: 1.9 plf

Roof Load

LW: 10 ft | D: 20 psf, S: 35 psf0 2 ft

D: 200 plf
S: 350 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.980.980.98

Fb′
+=F'^+_b
=

F =b
′+ 131813181318 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9850.9850.985

Fb′
−=F'^-
_b
=

F =b
′− 103710371037 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H14 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member 2x6 D.Fir-L No. 2

Moment Utilization 276 lbft / 831 lbft

Shear Utilization 552 lb / 1138 lb

Bearing Utilization 552 lb / 2812 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.00379 in (L/6339)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Size Factor

Incising Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
5.

5
in

b=1.5 in

Primary Loading

33% M/
M′=M/
M'
=

M/M =′

48% V/
V′=V/
V'
=

V /V =′

20% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.5890.5890.589 in\mathrm{in}in

4% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0

Bearing: 3 in
FactMax: 552 lb
FactMin: 121 lb

D: 202 lb
L: 0 lb

Bearing: 3 in
FactMax: 552 lb
FactMin: 121 lb

D: 202 lb
L: 0 lb

LX=L_X
=
L =X 222 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0

Self-weight
0 2 ft

D: 1.9 plf

Roof Load

LW: 10 ft | D: 20 psf, S: 35 psf0 2 ft

D: 200 plf
S: 350 plf

A=A
=
A = 8.258.258.25 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 20.820.820.8 in4\mathrm{in^4}in4

S=S
=
S = 7.567.567.56 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 900900900 psi\mathrm{psi}psi

Fv=F_v
=
F =v 180180180 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 625625625 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CF,b=C_{F,b}
=
C =F ,b 1.31.31.3

Ci,b=C_{i,b}
=
C =i,b 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.980.980.98

Fb′
+=F'^+_b
=

F =b
′+ 131813181318 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9850.9850.985

Fb′
−=F'^-
_b
=

F =b
′− 103710371037 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 207207207 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 625625625 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

0FB1 (0 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member
3-1/2x11-7/8 Versa-
Lam LVL
2.1E-3100Fb

Moment Utilization
-8601 lbft / 20 834
lbft

Shear Utilization 4301 lb / 7897 lb

Bearing Utilization 8601 lb / 8859 lb

Minimum Bearing Length (End
Supports)

Minimum Bearing Length (Int
Supports)

Governing Live / Short-Term
Deflection

-0.0498 in (L/2409)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.9
in

b=3.5 in

Primary Loading

41%
M/
M′=M/
M'
=

M/M =′

54% V/
V′=V/
V'
=

V /V =′

97% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.9830.9830.983 in\mathrm{in}in

ℓb,min,int=\ell_{b,min,int}
=
ℓ =b,min,int 2.912.912.91 in\mathrm{in}in

15% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 5 10 15 20

Bearing: 3 in
FactMax: 2580 lb
FactMin: 378 lb

D: 630 lb
L: 1950 lb

Bearing: 3 in
FactMax: 8601 lb
FactMin: 1261 lb

D: 2101 lb
L: 6500 lb

Bearing: 3 in
FactMax: 2580 lb
FactMin: 378 lb

D: 630 lb
L: 1950 lb

LX=L_X
=
L =X 202020 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0 5 10 15 20

Self-weight
0 20 ft

D: 12.1 plf

Floor Load

LW: 13 ft | D: 12 psf, L: 40 psf0 20 ft

D: 156 plf
L: 520 plf

A=A
=
A = 41.641.641.6 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 488488488 in4\mathrm{in^4}in4

S=S
=
S = 82.382.382.3 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 310031003100 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 111

CL+=C_L^+
=
C =L
+ 0.9790.9790.979

Fb′
+=F'^+_b
=

F =b
′+ 303930393039 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 111

CL−=C_L^-
=
C =L
− 0.9790.9790.979

Fb′
−=F'^-
_b
=

F =b
′− 303930393039 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 111

Fv′=F'_v
=
F =v
′ 285285285 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 201) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
Shower Carry LVL 1 (REF) (
0 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member
1-3/4x11-7/8 Versa-
Lam LVL
2.1E-2800Fb

Moment Utilization 78.6 lbft / 8145 lbft

Shear Utilization 114 lb / 3948 lb

Bearing Utilization 114 lb / 3937 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-158×10^{-6} in (L/
208 773)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.9
in

b=1.75 in

Primary Loading

1% M/
M′=M/
M'
=

M/M =′

3% V/
V′=V/
V'
=

V /V =′

3% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.08710.08710.0871 in\mathrm{in}in

0%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 114 lb
FactMin: 19.1 lb

D: 31.8 lb
L: 82.5 lb

Bearing: 3 in
FactMax: 114 lb
FactMin: 19.1 lb

D: 31.8 lb
L: 82.5 lb

LX=L_X
=
L =X 2.752.752.75 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.75 ft

D: 5.1 plf

Floor Load

LW: 1.5 ft | D: 12 psf, L: 40 psf0 2.75 ft

D: 18 plf
L: 60 plf

A=A
=
A = 20.820.820.8 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 244244244 in4\mathrm{in^4}in4

S=S
=
S = 41.141.141.1 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 280028002800 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

Fb′
+=F'^+_b
=

F =b
′+ 237623762376 psi\mathrm{psi}psi

Fb′
−=F'^-
_b
=

F =b
′− 222122212221 psi\mathrm{psi}psi

Fv′=F'_v
=
F =v
′ 285285285 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 201) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
Shower Carry LVL 2 (REF) (
0 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member
1-3/4x11-7/8 Versa-
Lam LVL
2.1E-2800Fb

Moment Utilization 152 lbft / 8145 lbft

Shear Utilization 222 lb / 3948 lb

Bearing Utilization 222 lb / 3937 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-316×10^{-6} in (L/
104 386)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.9
in

b=1.75 in

Primary Loading

2% M/
M′=M/
M'
=

M/M =′

6% V/
V′=V/
V'
=

V /V =′

6% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.1690.1690.169 in\mathrm{in}in

0%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 222 lb
FactMin: 33.9 lb

D: 56.5 lb
L: 165 lb

Bearing: 3 in
FactMax: 222 lb
FactMin: 33.9 lb

D: 56.5 lb
L: 165 lb

LX=L_X
=
L =X 2.752.752.75 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.75 ft

D: 5.1 plf

Floor Load

LW: 3 ft | D: 12 psf, L: 40 psf0 2.75 ft

D: 36 plf
L: 120 plf

A=A
=
A = 20.820.820.8 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 244244244 in4\mathrm{in^4}in4

S=S
=
S = 41.141.141.1 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 280028002800 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

Fb′
+=F'^+_b
=

F =b
′+ 237623762376 psi\mathrm{psi}psi

Fb′
−=F'^-
_b
=

F =b
′− 222122212221 psi\mathrm{psi}psi

Fv′=F'_v
=
F =v
′ 285285285 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 201) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
ACCESS LSL 1 (REF) (0 LEVEL
BEAMS)

References: NDS 2018 (ASD)

Summary

Member
1-3/4x11-7/8 Versa-
Lam LVL
2.1E-2800Fb

Moment Utilization 227 lbft / 8261 lbft

Shear Utilization 364 lb / 3948 lb

Bearing Utilization 364 lb / 3937 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-396×10^{-6} in (L/
75 784)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.9
in

b=1.75 in

Primary Loading

3% M/
M′=M/
M'
=

M/M =′

9% V/
V′=V/
V'
=

V /V =′

9% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.2770.2770.277 in\mathrm{in}in

0%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 364 lb
FactMin: 53.3 lb

D: 88.9 lb
L: 275 lb

Bearing: 3 in
FactMax: 364 lb
FactMin: 53.3 lb

D: 88.9 lb
L: 275 lb

LX=L_X
=
L =X 2.52.52.5 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.5 ft

D: 5.1 plf

Floor Load

LW: 5.5 ft | D: 12 psf, L: 40 psf0 2.5 ft

D: 66 plf
L: 220 plf

A=A
=
A = 20.820.820.8 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 244244244 in4\mathrm{in^4}in4

S=S
=
S = 41.141.141.1 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 280028002800 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

Fb′
+=F'^+_b
=

F =b
′+ 241024102410 psi\mathrm{psi}psi

Fb′
−=F'^-
_b
=

F =b
′− 224422442244 psi\mathrm{psi}psi

Fv′=F'_v
=
F =v
′ 285285285 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 201) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:
ACCESS LSL 2 (REF) (0 LEVEL
BEAMS)

References: NDS 2018 (ASD)

Summary

Member
1-3/4x11-7/8 Versa-
Lam LVL
2.1E-2800Fb

Moment Utilization 106 lbft / 8261 lbft

Shear Utilization 169 lb / 3948 lb

Bearing Utilization 169 lb / 3937 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-180×10^{-6} in (L/
166 726)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.9
in

b=1.75 in

Primary Loading

1% M/
M′=M/
M'
=

M/M =′

4% V/
V′=V/
V'
=

V /V =′

4% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.1290.1290.129 in\mathrm{in}in

0%
δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Bearing: 3 in
FactMax: 169 lb
FactMin: 26.3 lb

D: 43.9 lb
L: 125 lb

Bearing: 3 in
FactMax: 169 lb
FactMin: 26.3 lb

D: 43.9 lb
L: 125 lb

LX=L_X
=
L =X 2.52.52.5 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0.0 0.5 1.0 1.5 2.0 2.5

Self-weight
0 2.5 ft

D: 5.1 plf

Floor Load

LW: 2.5 ft | D: 12 psf, L: 40 psf0 2.5 ft

D: 30 plf
L: 100 plf

A=A
=
A = 20.820.820.8 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 244244244 in4\mathrm{in^4}in4

S=S
=
S = 41.141.141.1 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 280028002800 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

Fb′
+=F'^+_b
=

F =b
′+ 241024102410 psi\mathrm{psi}psi

Fb′
−=F'^-
_b
=

F =b
′− 224422442244 psi\mathrm{psi}psi

Fv′=F'_v
=
F =v
′ 285285285 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Wood Beam (ASD) (version 201) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

0FB2 (0 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member
3-1/2x11-7/8 Versa-
Lam LVL
2.1E-3100Fb

Moment Utilization 5711 lbft / 19 367 lbft

Shear Utilization 1252 lb / 7897 lb

Bearing Utilization 1252 lb / 7875 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.155 in (L/1138)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
11

.9
in

b=3.5 in

Primary Loading

29% M/
M′=M/
M'
=

M/M =′

16% V/
V′=V/
V'
=

V /V =′

16% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.4770.4770.477 in\mathrm{in}in

32% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Bearing: 3 in
FactMax: 1250 lb
FactMin: 220 lb

D: 367 lb
L: 883 lb

Bearing: 3 in
FactMax: 1252 lb
FactMin: 220 lb

D: 367 lb
L: 885 lb

LX=L_X
=
L =X 14.714.714.7 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0 2 4 6 8 10 12 14

Self-weight
0 14.7 ft

D: 12.1 plf

Floor Load

LW: 1.33 ft | D: 12 psf, L: 40 psf0 14.7 ft

D: 16 plf
L: 53.2 plf

Floor Load

LW: 1.5 ft | D: 12 psf,…6.33 12 ft

D: 18 plf
L: 60 plf

ACCESS LSL 2 (REF)-1 (0 LEVEL BEAMS)
3.75 ft

�D:43.9 lb
�L:125 lb

ACCESS LSL 1 (REF)-1 (0 LEVEL BEAMS)
6 ft

�D:88.9 lb
�L:275 lb

Shower Carry LVL 2 (REF)-2 (0 LEVEL BEAMS)
6.25 ft

�D:56.5 lb
�L:165 lb

Shower Carry LVL 1 (REF)-2 (0 LEVEL BEAMS)
12 ft

�D:31.8 lb
�L:82.5 lb

A=A
=
A = 41.641.641.6 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 488488488 in4\mathrm{in^4}in4

S=S
=
S = 82.382.382.3 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 310031003100 psi\mathrm{psi}psi

Fv=F_v
=
F =v 285285285 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 750750750 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 2.10×1062.10×10^{6}2.10 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E=E
=
E = 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 2.00×1062.00×10^{6}2.00 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

Fb′
+=F'^+_b
=

F =b
′+ 282528252825 psi\mathrm{psi}psi

Fb′
−=F'^-
_b
=

F =b
′− 258925892589 psi\mathrm{psi}psi

Fv′=F'_v
=
F =v
′ 285285285 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 750750750 psi\mathrm{psi}psi
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Spread Footing (version 24)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

F1 (SPREAD FOOTINGS)

References: ACI 318-19

Summary

Soil Gross Bearing Stress

Allowable Gross Soil Bearing
Stress

Factored Moment Capacity about
X-Axis

Factored Moment Capacity about
Y-Axis

Factored One-Way Shear Strength

Two-Way Shear Capacity

Concrete Bearing Capacity

Development Length for X-Axis
Reinforcement

Design Passes as Plain Concrete
(X-Axis)?

Insufficient
development length
but passes as plain
concrete

Development Length for Y-Axis
Reinforcement

Design Passes as Plain Concrete
(Y-Axis)?

Insufficient
development length
but passes as plain
concrete

Uplift Safety Factor
Uplift has not been
found

Stability
Footing in Total
Compression

Footing Properties

Concrete Strength

Volume of Concrete

Soil Properties

Allowable Soil Gross Bearing
Capacity

Lateral Sliding Coefficient of
Friction

Bottom Reinforcement

Concrete Cover

Reinforcement Yield Strength

Ends of Reinforcement - X-Axis

Ends of Reinforcement - Y-Axis

Bottom Reinforcement Depth & Spacing

Steel Area - X-Axis Bending

Steel Area - Y-Axis Bending

Applied Loads

Biaxial Moments Applied

Axial, Shear, & Moment Loads
about X-axis

Label
Location 

( )
Axial Eccentricity 

( )
Load Magnitudes 

BG2 D: 0 lb, 2784 lb, 0 lb ft, S: 0 lb, 4872 lb, 0 lb
ft

Design Criteria

Design Code for Load
Combinations

International
Residential Code
(IRC) 2021

Negative Bending Flexural Capacity - X-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Negative Bending Flexural Capacity - Y-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Comments

PASS

qs=q_s
=
q =s 137513751375 psf\mathrm{psf}psf

92% qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

33% ϕMnx=\phi
M_{nx}
=

ϕM =nx 625062506250 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

33% ϕMny=\phi
M_{ny}
=

ϕM =ny 625062506250 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

10% ϕVn=\phi
V_{n}
=

ϕV =n 12
00012\,
000

12 000 lb\mathrm{lb}lb

14% ϕvn=\phi
v_n
=

ϕv =n 808080 psi\mathrm{psi}psi

7% ϕSn=\phi
S_n
=

ϕS =n 163
200163\,
200

163 200 lb\mathrm{lb}lb

ℓdx=\ell_{dx}
=
ℓ =dx 121212 in\mathrm{in}in

PCx=PC_x
=
PC =x

ℓdy=\ell_{dy}
=
ℓ =dy 121212 in\mathrm{in}in

PCy=PC_y
=
PC =y

FSu=FS_u
=
FS =u

Status=\text{Status}
=
Status =

H
=12

in

B=30 in

b=5.5 in

(4) - #4 X-Bars
(4) - #4 Y-Bars

B=2.5 ft

L=
2.

5
ft

bp=0.667 ft

ℓp
=0

.6
67

ft

bc=0.458 ft

ℓc=0.458
ft

fc′=f'_c
=
f =c
′ 250025002500 psi\mathrm{psi}psi

Vc=V_c
=
V =c 0.2310.2310.231 yd3\mathrm{yd^3}yd3

qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

μ=\mu
=
μ = 0.30.30.3

cover=\text{cover}
=
cover = 333 in\mathrm{in}in

fy=f_y
=
f =y 40

00040\,
000

40 000 psi\mathrm{psi}psi

Straight

Straight

Asx=A_{sx}
=
A =sx 0.80.80.8 in2\mathrm{in^2}in2

Asy=A_{sy}
=
A =sy 0.80.80.8 in2\mathrm{in^2}in2

Separately

V,P,M=V,P,M
=
V ,P ,M =

zzz
ft\mathrm{ft}ft

yyy
in\mathrm{in}in

V,P,MV,P,MV ,P ,M

000 000

0% ϕMnx−=\phi
M_{nx}
^-
=

ϕM =nx
− 625062506250 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

0% ϕMny−=\phi
M_{ny}
^-
=

ϕM =ny
− 625062506250 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft
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Spread Footing (version 24)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

F2 (SPREAD FOOTINGS)

References: ACI 318-19

Summary

Soil Gross Bearing Stress

Allowable Gross Soil Bearing
Stress

Factored Moment Capacity about
X-Axis

Factored Moment Capacity about
Y-Axis

Factored One-Way Shear Strength

Two-Way Shear Capacity

Concrete Bearing Capacity

Development Length for X-Axis
Reinforcement

Design Passes as Plain Concrete
(X-Axis)?

Insufficient
development length
but passes as plain
concrete

Development Length for Y-Axis
Reinforcement

Design Passes as Plain Concrete
(Y-Axis)?

Insufficient
development length
but passes as plain
concrete

Uplift Safety Factor
Uplift has not been
found

Stability
Footing in Total
Compression

Footing Properties

Concrete Strength

Volume of Concrete

Soil Properties

Allowable Soil Gross Bearing
Capacity

Lateral Sliding Coefficient of
Friction

Bottom Reinforcement

Concrete Cover

Reinforcement Yield Strength

Ends of Reinforcement - X-Axis

Ends of Reinforcement - Y-Axis

Bottom Reinforcement Depth & Spacing

Steel Area - X-Axis Bending

Steel Area - Y-Axis Bending

Applied Loads

Biaxial Moments Applied

Axial, Shear, & Moment Loads
about X-axis

Label 
Location 

( )
Axial Eccentricity 

( )
Load Magnitudes 

BG2 D: 0 lb, 954 lb, 0 lb ft, S: 0 lb,
1669 lb, 0 lb ft

BG D: 3012 lb, S: 5270 lb

0FB1-1 (0 LEVEL
BEAMS)

D: 0 lb, 630 lb, 0 lb ft, L: 0 lb,
1950 lb, 0 lb ft

Design Criteria

Design Code for Load
Combinations

International
Residential Code
(IRC) 2021

Negative Bending Flexural Capacity - X-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Negative Bending Flexural Capacity - Y-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

PASS

qs=q_s
=
q =s 143214321432 psf\mathrm{psf}psf

95% qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

61% ϕMnx=\phi
M_{nx}
=

ϕM =nx 750075007500 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

61% ϕMny=\phi
M_{ny}
=

ϕM =ny 750075007500 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

23% ϕVn=\phi
V_{n}
=

ϕV =n 14
40014\,
400

14 400 lb\mathrm{lb}lb

27% ϕvn=\phi
v_n
=

ϕv =n 808080 psi\mathrm{psi}psi

11% ϕSn=\phi
S_n
=

ϕS =n 163
200163\,
200

163 200 lb\mathrm{lb}lb

ℓdx=\ell_{dx}
=
ℓ =dx 121212 in\mathrm{in}in

PCx=PC_x
=
PC =x

ℓdy=\ell_{dy}
=
ℓ =dy 121212 in\mathrm{in}in

PCy=PC_y
=
PC =y

FSu=FS_u
=
FS =u

Status=\text{Status}
=
Status =

H
=12

in

B=36 in

b=5.5 in

(4) - #4 X-Bars
(4) - #4 Y-Bars

B=3 ft

L=
3

ft

bp=0.667 ft

ℓp
=0

.6
67

ft

bc=0.458 ft

ℓc=0.458
ft

fc′=f'_c
=
f =c
′ 250025002500 psi\mathrm{psi}psi

Vc=V_c
=
V =c 0.3330.3330.333 yd3\mathrm{yd^3}yd3

qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

μ=\mu
=
μ = 0.30.30.3

cover=\text{cover}
=
cover = 333 in\mathrm{in}in

fy=f_y
=
f =y 40

00040\,
000

40 000 psi\mathrm{psi}psi

Straight

Straight

Asx=A_{sx}
=
A =sx 0.80.80.8 in2\mathrm{in^2}in2

Asy=A_{sy}
=
A =sy 0.80.80.8 in2\mathrm{in^2}in2

Separately

V,P,M=V,P,M
=
V ,P ,M =

zzz
ft\mathrm{ft}ft

yyy
in\mathrm{in}in

V,P,MV,P,MV ,P ,M

000 000

000 000

000 000

0% ϕMnx−=\phi
M_{nx}
^-
=

ϕM =nx
− 750075007500 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

0% ϕMny−=\phi
M_{ny}
ϕM =ny

− 750075007500 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft
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Spread Footing (version 24)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

F3 (SPREAD FOOTINGS)

References: ACI 318-19

Summary

Soil Gross Bearing Stress

Allowable Gross Soil Bearing
Stress

Factored Moment Capacity about
X-Axis

Factored Moment Capacity about
Y-Axis

Factored One-Way Shear Strength

Two-Way Shear Capacity

Concrete Bearing Capacity

Development Length for X-Axis
Reinforcement

Design Passes as Plain Concrete
(X-Axis)?

Insufficient
development length
but passes as plain
concrete

Development Length for Y-Axis
Reinforcement

Design Passes as Plain Concrete
(Y-Axis)?

Insufficient
development length
but passes as plain
concrete

Uplift Safety Factor
Uplift has not been
found

Stability
Footing in Total
Compression

Footing Properties

Concrete Strength

Volume of Concrete

Soil Properties

Allowable Soil Gross Bearing
Capacity

Lateral Sliding Coefficient of
Friction

Bottom Reinforcement

Concrete Cover

Reinforcement Yield Strength

Ends of Reinforcement - X-Axis

Ends of Reinforcement - Y-Axis

Bottom Reinforcement Depth & Spacing

Steel Area - X-Axis Bending

Steel Area - Y-Axis Bending

Applied Loads

Biaxial Moments Applied

Axial, Shear, & Moment Loads
about X-axis

Label Location ( ) Axial Eccentricity ( ) Load Magnitudes 

BG D: 2790 lb, S: 4883 lb

Design Criteria

Design Code for Load
Combinations

International
Residential Code
(IRC) 2021

Negative Bending Flexural Capacity - X-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Negative Bending Flexural Capacity - Y-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Comments

PASS

qs=q_s
=
q =s 137813781378 psf\mathrm{psf}psf

92% qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

34% ϕMnx=\phi
M_{nx}
=

ϕM =nx 625062506250 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

34% ϕMny=\phi
M_{ny}
=

ϕM =ny 625062506250 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

10% ϕVn=\phi
V_{n}
=

ϕV =n 12
00012\,
000

12 000 lb\mathrm{lb}lb

14% ϕvn=\phi
v_n
=

ϕv =n 808080 psi\mathrm{psi}psi

7% ϕSn=\phi
S_n
=

ϕS =n 163
200163\,
200

163 200 lb\mathrm{lb}lb

ℓdx=\ell_{dx}
=
ℓ =dx 121212 in\mathrm{in}in

PCx=PC_x
=
PC =x

ℓdy=\ell_{dy}
=
ℓ =dy 121212 in\mathrm{in}in

PCy=PC_y
=
PC =y

FSu=FS_u
=
FS =u

Status=\text{Status}
=
Status =

H
=12

in

B=30 in

b=5.5 in

(4) - #4 X-Bars
(4) - #4 Y-Bars

B=2.5 ft

L=
2.

5
ft

bp=0.667 ft

ℓp
=0

.6
67

ft

bc=0.458 ft

ℓc=0.458
ft

fc′=f'_c
=
f =c
′ 250025002500 psi\mathrm{psi}psi

Vc=V_c
=
V =c 0.2310.2310.231 yd3\mathrm{yd^3}yd3

qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

μ=\mu
=
μ = 0.30.30.3

cover=\text{cover}
=
cover = 333 in\mathrm{in}in

fy=f_y
=
f =y 40

00040\,
000

40 000 psi\mathrm{psi}psi

Straight

Straight

Asx=A_{sx}
=
A =sx 0.80.80.8 in2\mathrm{in^2}in2

Asy=A_{sy}
=
A =sy 0.80.80.8 in2\mathrm{in^2}in2

Separately

V,P,M=V,P,M
=
V ,P ,M =

zzz ft\mathrm{ft}ft yyy in\mathrm{in}in V,P,MV,P,MV ,P ,M

000 000

0% ϕMnx−=\phi
M_{nx}
^-
=

ϕM =nx
− 625062506250 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

0% ϕMny−=\phi
M_{ny}
^-
=

ϕM =ny
− 625062506250 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft
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Spread Footing (version 24)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

F4 (SPREAD FOOTINGS)

References: ACI 318-19

Summary

Soil Gross Bearing Stress

Allowable Gross Soil Bearing
Stress

Factored Moment Capacity about
X-Axis

Factored Moment Capacity about
Y-Axis

Factored One-Way Shear Strength

Two-Way Shear Capacity

Concrete Bearing Capacity

Development Length for X-Axis
Reinforcement

Design Passes as Plain Concrete
(X-Axis)?

Insufficient
development length
but passes as plain
concrete

Development Length for Y-Axis
Reinforcement

Design Passes as Plain Concrete
(Y-Axis)?

Insufficient
development length
but passes as plain
concrete

Uplift Safety Factor
Uplift has not been
found

Stability
Footing in Total
Compression

Footing Properties

Concrete Strength

Volume of Concrete

Soil Properties

Allowable Soil Gross Bearing
Capacity

Lateral Sliding Coefficient of
Friction

Bottom Reinforcement

Concrete Cover

Reinforcement Yield Strength

Ends of Reinforcement - X-Axis

Ends of Reinforcement - Y-Axis

Bottom Reinforcement Depth & Spacing

Steel Area - X-Axis Bending

Steel Area - Y-Axis Bending

Applied Loads

Biaxial Moments Applied

Axial, Shear, & Moment Loads
about X-axis

Label 
Location 

( )
Axial Eccentricity 

( )
Load Magnitudes 

0FB1-2 (0 LEVEL
BEAMS)

D: 0 lb, 2101 lb, 0 lb ft, L: 0 lb,
6500 lb, 0 lb ft

Design Criteria

Design Code for Load
Combinations

International
Residential Code
(IRC) 2021

Negative Bending Flexural Capacity - X-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Negative Bending Flexural Capacity - Y-Axis (ACI 318-19, Cl 22.2)

Factored Negative Moment
Capacity

Comments

PASS

qs=q_s
=
q =s 136613661366 psf\mathrm{psf}psf

91% qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

40% ϕMnx=\phi
M_{nx}
=

ϕM =nx 665066506650 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

40% ϕMny=\phi
M_{ny}
=

ϕM =ny 665066506650 lb⋅ft\mathrm{lb
\cdot
ft}

lb ⋅ ft

14% ϕVn=\phi
V_{n}
=

ϕV =n 12
76812\,
768

12 768 lb\mathrm{lb}lb

17% ϕvn=\phi
v_n
=

ϕv =n 808080 psi\mathrm{psi}psi

8% ϕSn=\phi
S_n
=

ϕS =n 163
200163\,
200

163 200 lb\mathrm{lb}lb

ℓdx=\ell_{dx}
=
ℓ =dx 121212 in\mathrm{in}in

PCx=PC_x
=
PC =x

ℓdy=\ell_{dy}
=
ℓ =dy 121212 in\mathrm{in}in

PCy=PC_y
=
PC =y

FSu=FS_u
=
FS =u

Status=\text{Status}
=
Status =

H
=12

in

B=31.9 in

b=5.5 in

(4) - #4 X-Bars
(4) - #4 Y-Bars

B=2.66 ft

L=
2.

66
ft

bp=0.667 ft

ℓp
=0

.6
67

ft

bc=0.458 ft

ℓc=0.458
ft

fc′=f'_c
=
f =c
′ 250025002500 psi\mathrm{psi}psi

Vc=V_c
=
V =c 0.2620.2620.262 yd3\mathrm{yd^3}yd3

qa=q_a
=
q =a 150015001500 psf\mathrm{psf}psf

μ=\mu
=
μ = 0.30.30.3

cover=\text{cover}
=
cover = 333 in\mathrm{in}in

fy=f_y
=
f =y 40

00040\,
000

40 000 psi\mathrm{psi}psi

Straight

Straight

Asx=A_{sx}
=
A =sx 0.80.80.8 in2\mathrm{in^2}in2

Asy=A_{sy}
=
A =sy 0.80.80.8 in2\mathrm{in^2}in2

Separately

V,P,M=V,P,M
=
V ,P ,M =

zzz
ft\mathrm{ft}ft

yyy
in\mathrm{in}in

V,P,MV,P,MV ,P ,M

000 000

0% ϕMnx−=\phi
M_{nx}
^-
=

ϕM =nx
− 665066506650 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

0% ϕMny−=\phi
M_{ny}
^-
=

ϕM =ny
− 665066506650 lb⋅ft\mathrm{lb

\cdot
ft}

lb ⋅ ft

Not 
for

 C
on

str
uc

tio
n

The
se

 p
lan

s a
re

 lic
en

se
d 

by
 th

e 
City

 o
f B

en
d 

fo
r p

er
m

itti
ng

 w
ith

in 
th

e 
Ben

d 
City

 L
im

its
. 

For
 u

se
 o

f t
he

se
 p

lan
s, 

ap
ply

 fo
r p

er
m

its
 d

ire
ctl

y w
ith

 th
e 

City
 o

f B
en

d.



Wood Beam (ASD) (version 199) — Generic Beam
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:
Subject:

1H15 (1 LEVEL BEAMS)

References: NDS 2018 (ASD)

Summary

Member
5-1/2x7-1/2 24F-V4
DF

Moment Utilization 6994 lbft / 11 769 lbft

Shear Utilization 2798 lb / 8381 lb

Bearing Utilization 2798 lb / 10 725 lb

Minimum Bearing Length (End
Supports)

Governing Live / Short-Term
Deflection

-0.226 in (L/530)

Key Properties

Beam Plan Length

Continuous Bracing for Lateral
Torsional Buckling

Loads

Design Conditions

International Residential Code (IRC) 2021

Member Properties

Cross-Sectional Area

Strong Axis Moment of Inertia

Section Modulus

Base Allowable Bending Stress

Base Allowable Shear Stress

Base Perpendicular Compression
Allowable Stress

True Modulus of Elasticity

Apparent Modulus of Elasticity

Modulus of Elasticity for
Deflections

Elastic Modulus (NDS 2018 2.3)

Adjusted Modulus of Elasticity

Section Bending (NDS 2018 2.3)

Volume Factor

Positive Bending (NDS 2018 2.3)

Governing Duration Factor -
Positive Bending

Governing Beam Stability Factor -
Positive Bending

Adjusted Bending Strength -
Positive Bending

Negative Bending (NDS 2018 2.3)

Governing Duration Factor -
Negative Bending

Governing Beam Stability Factor -
Negative Bending

Adjusted Bending Strength -
Negative Bending

Shear Design (NDS 2018 3.4)

Governing Duration Factor

Adjusted Shear Strength

Bearing (NDS 2018 3.10)

Base Bearing Strength

Comments

PASS

d=
7.

5
in

b=5.5 in

Primary Loading

59% M/
M′=M/
M'
=

M/M =′

33% V/
V′=V/
V'
=

V /V =′

26% R/
R′=R/
R'
=

R/R =′

ℓb,min,end=\ell_{b,min,end}
=
ℓ =b,min,end 0.7830.7830.783 in\mathrm{in}in

45% δST=\delta_{ST}
=
δ =ST

Reactions:

Distance from Left of Beam (ft)

0 2 4 6 8 10

Bearing: 3 in
FactMax: 2798 lb
FactMin: 629 lb

D: 1048 lb
L: 0 lb

Bearing: 3 in
FactMax: 2798 lb
FactMin: 629 lb

D: 1048 lb
L: 0 lb

LX=L_X
=
L =X 101010 ft\mathrm{ft}ft

No Continuous
Bracing

Distance from Left of Beam (ft)

0 2 4 6 8 10

Self-weight
0 10 ft

D: 9.51 plf

Roof Load

LW: 10 ft | D: 20 psf, S: 35 psf0 10 ft

D: 200 plf
S: 350 plf

A=A
=
A = 41.241.241.2 in2\mathrm{in^2}in2

Ixx=I_{xx}
=
I =xx 193193193 in4\mathrm{in^4}in4

S=S
=
S = 51.651.651.6 in3\mathrm{in^3}in3

Fb=F_b
=
F =b 240024002400 psi\mathrm{psi}psi

Fv=F_v
=
F =v 265265265 psi\mathrm{psi}psi

Fc⊥=F_{c\perp}
=
F =c⊥ 650650650 psi\mathrm{psi}psi

Etrue=E_{true}
=
E =true 1.90×1061.90×10^{6}1.90 × 106 psi\mathrm{psi}psi

Eapp=E_{app}
=
E =app 1.80×1061.80×10^{6}1.80 × 106 psi\mathrm{psi}psi

E=E
=
E = 1.80×1061.80×10^{6}1.80 × 106 psi\mathrm{psi}psi

E′=E'
=
E =′ 1.80×1061.80×10^{6}1.80 × 106 psi\mathrm{psi}psi

CV=C_V
=
C =V 111

CD,b+=C_{D,b}
^+
=

C =D,b
+ 1.151.151.15

CL+=C_L^+
=
C =L
+ 0.9920.9920.992

Fb′
+=F'^+_b
=

F =b
′+ 273927392739 psi\mathrm{psi}psi

CD,b−=C_{D,b}
^-
=

C =D,b
− 0.90.90.9

CL−=C_L^-
=
C =L
− 0.9960.9960.996

Fb′
−=F'^-
_b
=

F =b
′− 165816581658 psi\mathrm{psi}psi

CD=C_{D}
=
C =D 1.151.151.15

Fv′=F'_v
=
F =v
′ 305305305 psi\mathrm{psi}psi

Fc⊥′/
Cb=F_{c\perp}'/
C_b
=

F /C =c⊥
′

b 650650650 psi\mathrm{psi}psi
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Wood Shear Wall (ASD) (version 42)
Created with Calcs.com

Client: Sierra James Construction Author: Garrett Banton Date: Jan 23, 2026

Project: Cascade Cottage ADU Job #:

Address:

Subject:
1WL10/1WL4 Uplift
Calculation (3'5" and 7'2"
Panel) (LATERAL ANALYSIS)

References: AWC SDPWS 2021, AWC NDS 2018

Summary

Governing Wind Shear Load

Governing Allowable Wind Shear

Governing Seismic Shear Load

Governing Allowable Seismic
Shear

Chord Summary

Required Number of Plies in
Chord

Maximum Chord Tension Load

Allowable Chord Tension

Maximum Chord Compression
Load

Allowable Chord Compression

Holdown Design

Holdown Designation

Holdown Capacity Check 2665 lb / 5375 lb

Required Wood Fasteners (10) 0.25 x 3 SDS

Shear Wall Diagram

Shear Wall Type (SDPWS 2021, Cl 4.3.2)

Shear Wall Type

Sheating

Sheathing & Nail Pattern

Sheathed Sides

Blocking at Panel Edges

Nail Spacing in Field of Panels

Studs

Stud Size & Grade

Stud Spacing

Default Number of Plies in Chord

Design Criteria

Service Condition Dry

Studs are Incised? No

Stud Properties

Depth

Gross Cross-Sectional Area of
One Stud

Net Cross-Sectional Area of One
Stud

Base Compression Parallel to
Grain Allowable Stress

Base Compression Perpendicular
to Grain Allowable Stress

Base Tension Parallel to Grain
Allowable Stress

Base Minimum Elastic Modulus

Base Modulus of Elasticity

Stud Elastic Modulus (NDS 2018 2.3)

Adjusted Minimum Elastic
Modulus (X-axis)

Adjusted Modulus of Elasticity

Chord Tension Design (NDS 2018 3.8)

Duration Factor

Size Factor

Adjusted Tension Strength

Capacity in Pure Axial Loading (NDS 2018 Section 3.7)

Critical Duration Factor - Pure
Axial Loading

Size Factor

Fully Braced Compression
Strength

Governing Slenderness

Adjusted Compression Strength

Bearing Perpendicular to Stud (NDS 2018 Section 3.10)

Adjusted Bearing Design Value

Holdown Capacity

Holdown Capacity

Comments

PASS

V0.6W=V_{0.6W}
=
V =0.6W 830830830 lb\mathrm{lb}lb

42% Va,W=V_{a,W}
=
V =a,W 197719771977 lb\mathrm{lb}lb

V0.7E=V_{0.7E}
=
V =0.7E 000 lb\mathrm{lb}lb

0% Va,E=V_{a,E}
=
V =a,E 141214121412 lb\mathrm{lb}lb

nplies,chords=n_{plies,chords}
=
n =plies,chords 222

Tchord=T_{chord}
=
T =chord 266526652665 lb\mathrm{lb}lb

15% Ta=T_a
=
T =a 17

94017\,
940

17 940 lb\mathrm{lb}lb

Cchord=C_{chord}
=
C =chord 291529152915 lb\mathrm{lb}lb

28% Ca=C_a
=
C =a 10

31210\,
312

10 312 lb\mathrm{lb}lb

HDUE5-SDS3

50% HD/
HD′=HD/
HD'
=

HD/HD =′

WF=WF
=
WF =

0.6W: 830 lb
0.7E: 0 lb

wD: 0 plf
w(L,S): 0 plf

h=11.5
ft

L_wall=3.66 ft

Holdowns Required

Segmented

7/16" OSB/Plywood,
8d@3"

One Side

Blocked

sfield=s_{field}
=
s =field 121212 in\mathrm{in}in

2x6 D.Fir-L No. 2

sstud=s_{stud}
=
s =stud 242424 in\mathrm{in}in

nplies,default=n_{plies,default}
=
n =plies,default 222

Service?
=\text{Service?}
=

Service? =

Incised?
=\text{Incised?}
=

Incised? =

dstud=d_{stud}
=
d =stud 5.55.55.5 in\mathrm{in}in

Ag,stud=A_{g,stud}
=
A =g,stud 8.258.258.25 in2\mathrm{in^2}in2

An,stud=A_{n,stud}
=
A =n,stud 7.57.57.5 in2\mathrm{in^2}in2

Fc,stud=F_{c,stud}
=
F =c,stud 135013501350 psi\mathrm{psi}psi

Fc⊥,stud=F_{c\perp,stud}
=
F =c⊥,stud 625625625 psi\mathrm{psi}psi

Ft,stud=F_{t,stud}
=
F =t,stud 575575575 psi\mathrm{psi}psi

Emin,stud=E_{min,stud}
=
E =min,stud 580

000580\,
000

580 000 psi\mathrm{psi}psi

Estud=E_{stud}
=
E =stud 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

Emin′=E'_{min}
=
E =min
′ 580

000580\,
000

580 000 psi\mathrm{psi}psi

Estud′=E'_{stud}
=
E =stud
′ 1.60×1061.60×10^{6}1.60 × 106 psi\mathrm{psi}psi

CD,t=C_{D,t}
=
C =D,t 1.61.61.6

CF,t=C_{F,t}
=
C =F ,t 1.31.31.3

Ft′=F'_{t}
=
F =t
′ 119611961196 psi\mathrm{psi}psi

CD,c=C_{D,c}
=
C =D,c 1.61.61.6

CF,c=C_{F,c}
=
C =F ,c 1.11.11.1

Fc∗=F^*_c
=
F =c
∗ 237623762376 psi\mathrm{psi}psi

(ℓe/
d)=(\ell_e/
d)
=

(ℓ /d) =e 25.125.125.1

Fc′=F_{c}'
=
F =c
′ 699699699 psi\mathrm{psi}psi

Fc⊥′=F_{c\perp}'
=
F =c⊥
′ 625625625 psi\mathrm{psi}psi

Holdowncapacity=Holdown_{capacity}
=
Holdown =capacity537553755375 lb\mathrm{lb}lbNot 
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1.5/12 Parallel Chords

16" OA Heels 16" O.C. Layout

Hand Cut By Others
1.75" x 9.5" LVL

1,843# Point Load

Applied for Struc.

Facia

A01 Dropped Top (1-1/2" For Outlookers)

2x10 Ext. Top Chords
@ Entry
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'-
11

1/
4"

T
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P
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P
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P
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P
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Field Frame
High - Low

Wall to catch
BRG for 2x10

Field Cut Bevel 2x10 Top Chord
for LVL Struc. Facia

Entire Top Chord
Loaded for LVL

to hang into Top Chord
of Girder

(EOR TO SPEC HANGER
CONNECTION)
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THIS IS A TRUSS PLACEMENT DIAGRAM ONLY.
These trusses are designed as individual building
components to be incorporated into the building design
at the specification of the building designer. See the
individual design sheets for each truss design identified
on the placement drawing. The building designer is
responsible for temporary and permanent bracing of the
roof and floor system and for the overall structure. The
design of the truss support structure including headers,
beams, walls, and columns is the responsibility of the
building designer. For general guidance regarding
bracing, consult "Bracing of wood trusses" available
from the Truss Plate Institute, 583 D'Onifrio Drive;
Madison, WI 53179
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TRIANGLE SHAPE INDICATES LEFT END ON LAYOUT AND TRUSS DRAWING ON STAMPED ENGINEERING PAGE
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