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BUILDING DIMENSIONS
BUILDING WIDTH
BUILDING DEPTH
BUILDING HEIGHT
FROST DEPTH

SQUARE FOOTAGE
ADDITION AREA:

DESIGN CRITERIA
2018 NORTH CAROLINA RESIDENTIAL CODE
2018 NORTH CAROLINA FIRE CODE
2018 NORTH CAROLINA MECHANICAL CODE
2018 NORTH CAROLINA PLUMBING CODE
2020 NORTH CAROLINA ELECTRICAL CODE
2018 NORTH CAROLINA ENERGY CONSERVATION CODE

GENERAL NOTES
PROVIDE  5% MINIMUM SLOPE FOR 10'-0" AWAY ON ALL SIDES OF  HOUSE

20'-0"
20'-0"
11'-9"

12"

400 S.F.

This project involves a 20-foot by 20-foot master suite addition to an existing single-family residence in
North Carolina. The layout has been thoughtfully designed to provide a comfortable and private retreat.
Upon entry from the main house, the new space opens into a generously sized bedroom area,
proportioned to easily accommodate a king-size bed, nightstands, and additional bedroom furniture.
Adjacent to the sleeping area is a large walk-in closet offering ample storage space, conveniently
positioned to allow easy access from both the bedroom and bathroom.

The attached master bathroom is laid out for both function and comfort. A freestanding bathtub is
centered as a focal point of the room, paired with a separate glass-enclosed standing shower. A
double vanity runs along one wall, providing generous counter space and storage for two users. A
private water closet (toilet room) is tucked behind a separate door for added privacy. Circulation
between the spaces is smooth and intuitive, with thoughtful placement of doors and fixtures to
maximize usability.

The addition is designed to integrate seamlessly with the existing structure. Exterior finishes, roof pitch,
and window styles have been selected to match the home’s current appearance, creating a unified
look. Interior ceiling heights, flooring transitions, and utility integration will ensure that the new space
feels like a natural extension of the home.

ANNA ROBERTS
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SCALE: 1/32" = 1'-0"
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SITE PLAN
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FLOOR LAYOUT PLAN
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FLOOR LAYOUT PLAN
SCALE: 1/4" = 1'-0"

GENERAL NOTES

BUILDING AREAS

TOTAL ADDITION AREA: 400 S.F.

1.  2X6 EXTERIOR FRAMING.
2X4 INTERIOR FRAMING UNLESS NOTED
OTHERWISE ON PLAN.

2.  8'-1" WALL HEIGHT THROUGHOUT UNLESS NOTED
OTHERWISE ON PLAN.

3.  6'-8" WINDOW HEADER HEIGHT,
& 6'-8" TALL INTERIOR & EXTERIOR DOORS
UNLESS NOTED OTHERWISE ON PLAN.

4.  ENSURE THAT ALL OPENINGS PASSING THROUGH
FIREWALLS AND ROOF SURFACES ARE PROPERLY
SEALED WITH FLASHING AND CAULKING.

5. REFER TO THE STRUCTURAL DRAWINGS TO
DETERMINE THE SIZE AND PLACEMENT OF ALL
STRUCTURAL COMPONENTS
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FLOOR DIMENSION PLAN
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FLOOR DIMENSION PLAN
SCALE: 1/4" = 1'-0"

GENERAL NOTES

BUILDING AREAS

TOTAL ADDITION AREA: 400 S.F.

1.  2X6 EXTERIOR FRAMING.
2X4 INTERIOR FRAMING UNLESS NOTED
OTHERWISE ON PLAN.

2.  8'-1" WALL HEIGHT THROUGHOUT UNLESS NOTED
OTHERWISE ON PLAN.

3.  6'-8" WINDOW HEADER HEIGHT,
& 6'-8" TALL INTERIOR & EXTERIOR DOORS
UNLESS NOTED OTHERWISE ON PLAN.

4.  ENSURE THAT ALL OPENINGS PASSING THROUGH
FIREWALLS AND ROOF SURFACES ARE PROPERLY
SEALED WITH FLASHING AND CAULKING.

5. REFER TO THE STRUCTURAL DRAWINGS TO
DETERMINE THE SIZE AND PLACEMENT OF ALL
STRUCTURAL COMPONENTS
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ELEVATIONS
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FRONT ELEVATION
SCALE: 1/4" = 1'-0"

RIGHT ELEVATION
SCALE: 1/4" = 1'-0"

REAR ELEVATION
SCALE: 1/4" = 1'-0"
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CROSS SECTION
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CROSS SECTION A/6
SCALE: 1/2" = 1'-0"
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SLAB EDGE PLAN
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SLAB EDGE PLAN
SCALE: 1/4" = 1'-0"

GENERAL NOTES

1. PROVIDE ANCHOR BOLTS ACCORDING TO
STRUCTURAL DRAWINGS

2. PROVIDE HOLDOWNS AND STRAPS ACCORDING TO
STRUCTURAL DRAWINGS

3. VERIFY ALL DIMENSIONS WITH THE FLOOR
DIMENSION PLAN

4. BOTTOM OF ALL FOOTINGS ARE TO BE POURED
ACCORDING TO LOCAL FROST DEPTH
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ROOF PLAN
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ROOF PLAN
SCALE: 1/4" = 1'-0"

GENERAL NOTES

1. 1'-0" TYPICAL ROOF OVERHANG UNLESS NOTED
OTHERWISE ON THE PLAN
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ELECTRICAL PLAN
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ELECTRICAL PLAN
SCALE: 1/4" = 1'-0"

GENERAL NOTES

ELECTRICAL LEGEND

1. THIS PLAN IS FOR REFERENCE ONLY. ELECTRICAL
CONTRACTOR TO DESIGN FULL ELECTRICAL SYSTEM

2. ARC FAULT ALL BEDROOM CIRCUITS

3. INSTALL A DEDICATED GFI BREAKER FOR
DISHWASHER

M POWER METER
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CONNECT TO EXISTING SEWERCONNECT TO EXISTING HOT WATER

CONNECT TO EXISTING COLD WATER

PLUMBING PLAN
SCALE: 1/4" = 1'-0"

GENERAL NOTES

10
PLUMBING PLAN
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1. THIS PLAN IS FOR REFERENCE ONLY. PLUMBING
CONTRACTOR TO DESIGN FULL PLUMBING SYSTEM



CONNECT TO EXISTING
MECHANICAL

11
MECHANICAL PLAN
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SCALE: 1/4" = 1'-0"

GENERAL NOTES

1. THIS PLAN IS FOR REFERENCE ONLY. MECHANICAL
CONTRACTOR TO DESIGN FULL MECHANICAL
SYSTEM

MECHANICAL PLAN
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SHEAR WALL SCHEDULE

SILL ANCHORAGE SCHEDULE SHEAR WALL LENGTH TOLERANCES

FOOTING SCHEDULE

STUD HEIGHT TABLE

STANDARD SHEAR WALL SCHEDULE 1

TYP SHEAR WALL WASHERS 2

STANDARD FOOTING SCHEDULE 3

STANDARD STUD TABLE 4

NOT USED 5

TYP OVERBUILD 6

TYP BLOCKING PANEL 7

TYP WALL FRAMING 8

TYP TOP PLATE SPLICE 9

NON-BRG & NON-SHEAR WALL CONN 10
S1.1

S
T

A
N

D
A

R
D

 D
E

T
A

IL
S

 &
 S

C
H

E
D

U
LE

S
W

W
W

.V
E
C

T
O

R
S

E
.C

O
M

Copyright © 2025
Vector Structural Engineering, LLC

This drawing contains proprietary information
belonging to Vector Structural Engineering, LLC,
and may be neither wholly nor partially copied or
reproduced without the prior written permission of

Vector Structural Engineering, LLC.

E
vo

lu
ti

on
 D

ra
ft

in
g 

LL
C

A
nn

a 
R

ob
er

ts
34

7 
S

hu
e 

R
oa

d
B

ro
ad

w
ay

, N
C

 2
75

05

U6489.0090.251

N
C

 F
IR

M
 L

IC
E
N

S
E
 N

U
M

B
E
R

 C
O

A
 #

P
-0

7
4

2

PRELIMINARY
NOT FOR

CONSTRUCTION
6/23/2025

(2
0

8
) 
9

9
6

-0
3

0
3

M
E
R

ID
IA

N
, 

ID
A
H

O

07/02/2025



CONNECTION SCHEDULE

STANDARD TRUSS
TIE-DOWNS

STANDARD FLOOR-TO-FLOOR STRAPS

MFR TRUSS TO BEAM HANGERS

STUD HOLE REPAIR

STUD NOTCH REPAIR

HOLE / NOTCH SCHEDULE

SHEAR TRANSFER 1

TYP TRUSS ANCHORAGE 2TYP TRUSS HANGERS 4

DRILLING & NOTCHING OF PLATES & STUDS 6 NOT USED 3NOT USED 5
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PROJECT: Anna Roberts PROJECT NO.: U6489.0090.251 SUBJECT: CRITERIA

Design Criteria:

General:

Code: Structural design is based upon the North Carolina Building Code, 2018 Edition (2015 IBC)

Risk Category: II

Wind Criteria: ASCE7-10

Analysis Procedure: ASCE 7-10, Chapter 27 - Directional Procedure

Basic Wind Speed - Ultimate (mph): 120 (3-sec gust)

Wind Exposure: B

Seismic Criteria:

Analysis Procedure: ASCE 7-10, Equivalent Lateral Force Procedure

Site Class: D(efault)

Seismic Importance Factor, IE: 1.0

Mapped Spectral Response Accelerations:

SS = 0.136 S1 = 0.066

SDS = 0.145 SD1 = 0.106

Seismic Design Category: B

Seismic Force Resisting System: Wood Shearwalls

Seismic Response Coefficient, Cs: 0.022

Seismic Base Shear, V (k): 0.2

Snow Load:

Ground Snow Load, pg (psf): 15

Snow Importance Factor, IS: 1

Flat Roof Snow Load, pf (psf): 11

Sloped Roof Snow Load, ps (psf): 11

Live Loads:

Roof Live Load (psf): 20

Floor Live Load (psf): 40

General Notes:

•

•

•

•

•

Wood Construction:

• All dimensional lumber shall be Southern Yellow Pine #2 or equal

• All wood timbers shall be Southern Yellow Pine #1 5X And Larger Or Equal

•

Foundation / Concrete:

•

• Foundation concrete shall have a minimum compressive strength of 4000 psi at 28 days.

• Cement for all concrete shall be Type II with a minimum of 6% entrained air.  Maximum aggregate size shall be 3/4".

• Reinforcing steel shall be per ASTM A615 Gr. 60, U.N.O.

•

This Excel workbook contains proprietary information belonging to Vector Structural 

Engineering, LLC, and may be neither wholly nor partially copied or reproduced without the 

prior written permission of Vector Structural Engineering, LLC.

Copyright © 2025 Vector Structural Engineering, LLC

Foundation design is based upon presumptive soil capacities.  Vector Structural Engineering, LLC strongly recommends independent 

soils testing be performed by a licensed geotechnical engineer to verify soil capacites, slope stability, and any other related soil 

parameters.

The contractor shall verify dimensions, conditions and elevations before starting work.  The engineer shall be notified immediately if 

any discrepancies are found.

The typical notes and details shall apply in all cases unless specifically detailed elsewhere.  Where no detail is shown, the construction 

shall be as shown for other similar work and as required by the building code.

These calculations are limited to the structural members shown in these calculations only.  The connection of the members shown in 

these calculations to any existing structure shall be by others.

The contractor shall be responsible for compliance with local construction safety orders.  Approval of shop drawings by the architect or 

structural engineer shall not be construed as accepting this responsibility.

All structural framing members shall be adequately shored and braced during erection and until full lateral and vertical support is 

provided by adjoining members.

All concrete mixing, placement, forming, and reinforcing installation shall be performed in accordance with the requirements of 

“Building Code Requirements for Reinforced Concrete”, ACI 318, latest applicable edition.

Wood construction code checks are per the National Design Specification for Wood Construction (NDS) and Standard for Design of 

Timber Frame Structures (TFEC 1)
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VECTOR STRUCTURAL ENGINEERS

PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: GRAVITY LOADS

ROOF 

Increase 

due to 

pitch

Original 

loading

ROOF PITCH/12 4

ASPHALT SHINGLES 4.22 1.05 4.00

1/2" PLYWOOD 1.58 1.05 1.50

FRAMING 3.00

INSULATION 2.00

1/2" GYPSUM CLG. 2.20

M, E & MISC 2.30

FUTURE SOLAR 3.00

DL 18.30

LL 20.00

SNOW 11.00

SNOW INCLUDED IN LATERAL 0.0

2ND FLOOR (WHERE OCCURS)

FLOOR COVERING 1.00

3/4" T&G PLYWOOD 2.30

MFG TRUSSES / FRAMING 2.00

INSULATION 1.00

1/2" GYPSUM CEILING 2.20

PARTITION 2.00

M, E & MISC. 1.50

OTHER 0.00

DL 12.00

LL 40.00

EXTERIOR WALLS

STUCCO/SIDING 3.50

2x6 FRAMING W/3 PLATES 1.30

INSULATION 1.00

1/2" GYPSUM 2.20

1/2" PLYWOOD 1.50

OTHER 0.50

DL 10.00

OVERFILL

ASPHALT SHINGLES 4.00

1/2" PLYWOOD 1.50

RAFTERS & MISC 3.50

OTHER 0.00

DL 9.00

LL 20.00

TYPICAL ROOF OVERBUILD MAX SPAN TABLE

Grade Size

Spacing 

(ft) Lmax   (ft) Cr CD CF,V

Mallow

(ft-lb)

Vallow

(lb)

Ctrl'g 

factor

DFL#2 2X4 2 6.20 1.15 1.25 1.50 482 382 TL def

DFL#2 2X6 2 9.80 1.15 1.25 1.30 1030 601 TL def

DFL#2 2X8 2 13.00 1.15 1.25 1.20 1653 792 TL def

DFL#2 2X10 2 16.00 1.15 1.25 1.10 2466 1011 Moment

Copyright © 2025 Vector Structural Engineering, LLC

This Excel workbook contains proprietary information belonging to Vector Structural Engineering, 

LLC, and may be neither wholly nor partially copied or reproduced without the prior written 

permission of Vector Structural Engineering, LLC.
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BEAM KEYPLAN
Beam and header lengths shown on this keyplan are for design purposes only and do not represent actual

beam or header lengths nor rough opening sizes. For project dimensions refer to the architectural drawings.
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. Abbrev GRADES

Fbxx 

(psi) 

Fvxx 

(psi) Exx (psi) g (lb/ft
3
)

SYP#2 Southern Yellow Pine #2 750 175 34.3

SYP#1 5x and largerSouthern Yellow Pine #1 5x And Larger1,350 160 34.3

SYP#1 Southern Yellow Pine #1 1,000 175 34.3

24F-V4 Glue Laminated Timber 24F-V4 DF/DF2,400 265 39.9

PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: BEAMS 24F-V8 Glue Laminated Timber 24F-V8 DF/DF2,400 265 39.9

LVL (2.0) MICROLLAM LVL (2.0E) 2,600 285 41.8

LVL (2.1) MICROLLAM LVL (2.1E) 2,600 285 41.8

DESIGN LOADS: Load Types: Snow*IS Live Dead Load Combinations: LSL TIMBERSTRAND LSL (1.3E) 1,700 400 41.8

Roof 11 20 18 LC 2: D+L CRITERIA (L/) DTL DLL DDL DLr/S PSL PARALLAM PSL (2.0E) 2,900 290 41.8

Floor 40 12 LC 3: D+(Lr or S) A(BLANK) 240 360 240 STL36 GRADE 36 STEEL 21,600 14,400 490

Wall 10 LC 4: D+.75L+.75(Lr or S) B 240 480 240 STL46 GRADE 46 STEEL 27,700 16,500 490

Add .2*SDS to dead load? No 0 =.2*SDS C 600 800 240 STL50 GRADE 50 STEEL 30,000 12,934 490

Label

Length 

'L' (ft)

Roof 

Trib 

(ft)

Floor 

Trib 

(ft)

Wall 

Trib 

(ft)

Add'l 

Live 

Load 

(plf)

Add'l 

Lr/S 

Load 

(plf)

Add'l 

Dead 

Load 

(plf)

Point 

Load 

From

R
e

a
c
t (A

,B
)

Dist 

'a' 

(ft)

Point 

Live 

Load 

'PLL' 

(lb)

Point 

Roof 

Load 

'PLr/S' 

(lb)

Point 

Dead 

Load 

'PDL' 

(lb)

#
 P

L
IE

S Grade Size

"B
M

/H
D

R
"

D
 C

R
IT

E
R

IA Cr CD CF,V,CL Ra (lb) Rb (lb)

Mmax

(ft-lb)

Mallow

(ft-lb)

Vmax

(lb)

Vallow

(lb)

DTL    

(in)

DTLallow 

(in)

DLL    

(in)

DLLallow 

(in)

DLr/S    

(in)

DLr/Sallow 

(in)

GLB 

Camb Check

RB1 2.5 11.1 (2) SYP#2 2X6 H 1.00 1.25 1.28 530 530 331 1510 336 2406 0.006 0.125 0.083 0.003 0.125 0.22 M

RB2 5.5 1.5 (2) SYP#2 2X6 H 1.00 1.25 1.28 168 168 230 1510 140 2406 0.022 0.275 0.183 0.011 0.275 0.15 M

RB3 4.5 11.1 (2) SYP#2 2X6 H 1.00 1.25 1.28 958 958 1078 1510 763 2406 0.067 0.225 0.150 0.035 0.225 0.71 M

RB4 3.2 2 (2) SYP#2 2X6 H 1.00 1.25 1.28 128 128 102 1510 91 2406 0.003 0.160 0.107 0.002 0.160 0.07 M

1400000

1500000

29,000,000

1800000

2000000

1800000

2000000

29,000,000

Copyright © 2025 Vector Structural Engineering, LLC

2100000

1300000

1600000

29,000,000

This Excel workbook contains proprietary information belonging to Vector Structural 

Engineering, LLC, and may be neither wholly nor partially copied or reproduced 

without the prior written permission of Vector Structural Engineering, LLC.
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VECTOR STRUCTURAL ENGINEERS

PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: STUDS & OTHER MEMBERS

DESIGN LOADS (psf) Dead Live Snow*Is

Roof 18 20 11 Design Wind Speed 120

Floor 12 40 Wind Exposure B

Exterior Wall 10

Interior Wall 8

LOADING PARAMETERS Label: Typical Ext. 1 KS - 5' 2 KS - 14'

Wind/Wall Tributary (ft) 1.33 3.17 7.67

Bending Axis Strong Strong Strong

Roof Tributary (ft) 11.1 11.1 11.1

Floor Tributary (ft)

Additional Dead Load (lbs)

Additional Floor Live Load (lbs)

Additional Roof Live Load (lbs)

Additional Snow Load (lbs)

Location for Wind Loading C&C Zone 5 C&C Zone 5 C&C Zone 5

Mean Roof Height (ft) 15 15 15

Axial Loads (lbs):

Dead 319 759 1838

Floor Live 0 0 0

Roof Live 295 703 1702

Snow 162 386 936

Bending Load (plf):

Wind 43.1 102.5 224.6

MEMBER PROPERTIES

Strong-Axis Unbraced Length, l1 (ft) 8 8 8

Weak-Axis Unbraced Length, l2 (ft) 1 1 1

Compression Edge Unbraced Length, lu (ft) 1 1 1

Grade SYPSTUD SYPSTUD SYPSTUD

Size 2x6 2x6 2x6

Quantity of Members 1 1 2

SPECIAL CONDITIONS

Moisture Category Normal Normal Normal

Temperature Category ≤100° ≤100° ≤100°

Incising? No No No

Repetitive Member Category Rep. (Special) Rep. (Special) Rep. (Special)

Finish Type Brittle Brittle Brittle

SECTION PROPERTIES

Width, b (in) 1.5 1.5 1.5

Depth, d (in) 5.5 5.5 5.5

Moment of Inertia, I (in
4
) 20.796875 20.796875 20.796875

Section Modulus, S (in
3
) 7.5625 7.5625 7.5625

DESIGN VALUES

Fbx (psi) 450 450 450

Fby (psi) 450 450 450

Fc (psi) 725 725 725

Exx (psi) 1300000 1300000 1300000

Eyy (psi) 1300000 1300000 1300000

Eminxx (psi) 470000 470000 470000

Eminyy (psi) 470000 470000 470000

RESULTS

D+L 6% 15% 18%

D+Lr 10% 25% 30%

D+S 9% 20% 25%

D+0.75L+0.75Lr 9% 22% 26%

D+0.75L+0.75S 8% 19% 23%

D+0.6W 35% 88% 99%

D+0.75L+0.42W+0.75Lr 26% 68% 78%

D+0.75L+0.42W+0.75S 25% 65% 74%

Deflection Limit (L/) 240 240 240

Deflection (L/) 2101 883 806

Column Slenderness, le/d 17.5 17.5 17.5

Beam Slenderness, RB 7.8 7.8 7.8

Unity Check 35% 88% 99%

Copyright © 2025 Vector Structural Engineering, LLC
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VECTOR STRUCTURAL ENGINEERS

PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: FOOTINGS AND FOUNDATIONS

FOOTINGS

Assumed Soil Bearing Pressure q= 1500 psf

Footing Embedment/Frost Depth d_f= 12 in

Soil Weight W_s= 110 pcf

Wall Width wwall= 3.5 in

Col Width wcol= 5.5 in

Slab Thickness t_s= 4 in

Continuous Footings:

Title
Width 

(in)
Depth (in)

Loads 

(plf)

#4 Bars 

Lengthwise

Alt Bar 

Size

# of Bars 

Lengthwise

Ext Uplift 

Weight (plf)

Int Uplift 

Weight (plf)

CF1.00 12 10 1,500      2 139 169

CF1.33 16 10 2,000      2 186 226

CF1.50 18 10 2,250      2 209 254

Spread Footings:

Title
Width 

(in) 

Length 

(in)
Depth (in)

Loads 

(kip)

#4 Bars 

Lengthwise

Alt Bar 

Size

# of Bars 

Lengthwise

Ext Uplift 

Weight (lbs)

Int Uplift 

Weight (lbs)

F2.00 24 24 10 6.00 3 557 677

F2.50 30 30 10 9.38 3 870 1057

F3.00 36 36 12 13.50 4 1305 1740

F3.50 42 42 12 18.38 5 1776 2368

F4.00 48 48 12 24.00 6 2320 3093

F4.50 54 54 14 30.38 7 3426 4404

F5.00 60 60 14 37.50 8 4229 5438

F5.50 66 66 16 45.38 10 5848 7310

Copyright © 2025 Vector Structural Engineering, LLC
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PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: LATERAL LOADS

Seismic Parameters (ASCE 7-10 Chapters 11, 12, & 22)

Site Class: D S. 11.4.2 N = 1 S. 12.8.2.1

R = 6.5 T. 12.2-1 Ct = 0.02 T. 12.8-2 Per Table 11.6-1: A

Ss = 0.136 F. 22-1 hn (ft) = 10 S. 12.8.2.1 Per Table 11.6-2: B

S1 = 0.066 F. 22-2 x = 0.75 T. 12.8-2 SDC: B S. 11.6

Fa = 1.6 T. 11.4-1 T = Calculated IE = 1.00 T. 1.5-2

Fv = 2.4 T. 11.4-2 Ta = 0.112 E. 12.8-7 CSMAX= 0.144 E. 12.8-4,5

SMS = 0.22 E. 11.4-1 T0= 0.15 S. 11.4.5 CS= 0.022 E. 12.8-2

SM1 = 0.16 E. 11.4-2 Ts= 0.728 S. 11.4.5 CSMIN= 0.010 E. 12.8-6,7

SDS = 0.145 E. 11.4-3 CU= 1.69 T. 12.8-1 CSCONTROL= 0.022 S. 12.8.1.1

SDI = 0.106 E. 11.4-4 TL= 8 F. 22-12 CSCONTROL*.7= 0.016 S. 2.4.1

Risk Category: II Sa= 0.125 S. 11.4.5 Seismic Analysis Req'd? No IBC 1613.1

Perform Seismic Analysis? No
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Determination of SDC:
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Seismic Acceleration

Response Spectra Calculated Period Per Table 12.8-2
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PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: LATERAL LOADS

Wind Parameters (ASCE 7-10 Chapter 26)

Greatest Mean Roof Height, h (ft): 15 L/B (long) L/B (tran)

Risk Category: II Building Length (ft): 20 1 1

Basic Wind Speed (mph): 120 Building Width (ft): 20 h/L (long) h/L (tran)

Exposure Category: B Enclosure Type: Enclosed 0.75 0.75

Kzt: 1.00 Gcpi: 0.18

1.00 Velocity Press. Exposure Coefficient, Kh: 0.57

Gust Effect Factor, G: 0.85 Structure Type:

Main Ridge to Long Direction:

Wind Directionality Factor, Kd: 0.85

Velocity Pressure, qh [psf]: 21.19 p =qKdGCp-qKdGCpi

Building - MWFRS

Parallel to

MAIN WIND FORCE RESISTING SYSTEM DIRECTIONAL METHOD     FIGURE 27.3-1
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PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: LINE LOADS

Roof DL 18 psf

Level Descriptions ASCE7 12.8.3

Seismic 

Snow 0 psf

Label Height (ft) Wcontrol (lb) Vnorm (lb) Vredist (lb) Redist Fact k= 1 Floor DL 12 psf

Roof 10 10400 232 232 1.00 Σwihi
k
= 104000 Wall DL 10 psf

0 0 0 1.00 Period, T 0.11 sec

0 0 0 1.00

0 0 0 1.00

0 0 0 1.00

Total Weight (lb) 10400 Estimated Total Weight in Longitudinal Direction 10400

Total Base Shear (lb) 232 Estimated Total Weight in Transverse Direction 10400

Percent difference in estimated weights 0.0%

Seismic Line Loads

Label Width Level Direction

Number of 

times to 

include

Roof Trib 

(ft)

Floor Trib 

(ft)

Wall Trib 

Height (ft)

Ext Wall 

Length 

(ft)

Other 

Weight 

(lb/ft)

Total 

Weight 

(lb/ft)

Total Force 

(lb/ft)

Cvx - 

Redist 

Factor

Revised 

Force 

(lb/ft)

Force 

Redist to 

1

ω1 20 Roof TRANS 1 20 4 80 520 12 1.00 12 NO

ω2 20 Roof LONG 1 20 4 80 520 12 1.00 12 NO

Wind Line Loads

Label

Roof 

Pitch /12

'h' Mean 

Roof Height 

at level (ft)

Total 

Exposed 

Roof 

Area 

(sqft)

'z' Average 

Wall 

Elevation 

(ft)

Total 

Exposed 

Wall Area 

(sqft)

'z' Top of 

Parapet 

Elevation 

(ft)

Total 

Exposed 

Parapet 

Area (sqft)

Wind 

Direction 

to Main 

Ridge

Windward 

only? Roof Type

Parapet 

Condition

Roof Force 

(plf)

Wall 

Force (plf)

Parapet 

Force (plf)

Total 

Force (plf)

ω1 4 10.0 82.0 4.0 80.0 Normal N Gable/Hip 32.8 79.6 112.4

ω2 0 10.0 0.0 4.0 80.0 Parallel Y Gable/Hip 64.0 64.0
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PROJECT: PROJECT NAME JOB NO.: U6489.0090.251 SUBJECT: SHEAR WALL SHEET EXPLANATION

ρApplied = 1 ρi Loc Roof DL (psf) = 44 (includes seismic snow where occurs)

Min Diaphragm Width (ft) = 20 1.00 A-1ST Floor DL (psf) = 12

Allowable Seismic Aspect Ratio = 3.5 1.00 A-2ND

Allowable Wind Aspect Ratio = 3.5 ρ calculated in accordance with ASCE7-10 Section 12.3.4.1

Comb. Overstrength Factors: (Ω-0.5)/1.2 = 2.08

LINE: A 1ST STORY R=6.5

Load Trib w (ft) Span (ft) Line % Location 0.7E (lbs) 0.6W (lbs) ρ*Seis Wind Drag (ft) (Not Applicable)

ω1 33.5 67 1.00 Offset 0 0 0.0 68.1 8 0 285

0 1.00 Offset 0 0 0.0 0.0 8 0 0

1.00 Above 0 0

Plate h (ft)= 8 Total 0 2280 Include Ω for irregularities (above)? No

Max opening height (ft)= 8

Apply aspect ratio reduction? Yes 100% Perforated SW? No Shear Length (ft)= 8 Story V (lbs)= 0

Opening elevation Force Transfer @ Openings? No Wall DL (psf)= 10 Max allow. drift (in) 1.92

Shear-

Wall 

Length (ft)

RoofDL 'w' 

(ft)

FloorDL 'w' 

(ft)

OtherDL 

'w' (plf)

Tension 

From 

Above (lb) Wall Type Sill Type

Holdown 

Strap

HD 

Capacity 

(Stem/floo

r config)

OTM 

(wind, 

seismic) 

(ft-lb)

(0.6-

.2SDs) 

*RM      (ft-

lb)

Aspect 

Ratio

Aspect 

Ratio 

Reduc.

Seis. 

Shear (plf)

Seis. Wall 

Cap. (plf)

Wind 

Shear (plf)

Wind Wall 

Cap. (plf)

Sill Plate 

Cap. (plf)

Tension 

(lb)

HD 

Capacity

Max 

Shear-

Wall Δ 

1.0E (in)

5 2 P1 S1 STHD10 8"-Midwall 11402 870 1.60 1.00 0 260 285 365 388 2106 4195 0.47

3 2 P1 S1 HDU2 6841 313 2.67 0.75 0 195 285 274 388 2176 3075 0.66

Add'l Comments: Max: 0.66

LINE: A 1ST STORY R=6.5

Rdl (ft) 2

Load Trib w (ft) Span (ft) Line % Location 0.7E (lbs) 0.6W (lbs) ρ*Seis Wind Drag (ft) Ltotal (ft) 20 Fdl (ft)

ω1 15 30 1.00 Offset 0 0 57.9 59.4 20 0 45 DL (plf) 168

0 1.00 Offset 0 0 0.0 0.0 20 0 0 Wall type P1 Opening (ft) 12

1.00 Above 0 0 HD STHD10 8"-Corner

Plate h (ft)= 8 Total 868 891 Include Ω for irregularities (above)? No T (lb) -649 HD cap 2940

Max opening height (ft)= 3 Seis (plf) 109 Cap (plf) 260

Apply aspect ratio reduction? Yes 50% Perforated SW? No Shear Length (ft)= 8 Story V (lbs)= 1737 Wind (plf) 111 Cap (plf) 365

Opening elevation 2 Force Transfer @ Openings? Yes Wall DL (psf)= 10 Max allow. drift (in) 1.92 Strap (lb) 428 Δ (in) N/A

Strap Type CS16 1705

Shear-

Wall 

Length (ft)

RoofDL 'w' 

(ft)

FloorDL 'w' 

(ft)

OtherDL 

'w' (plf)

Tension 

From 

Above (lb) Wall Type Sill Type

Holdown 

Strap

HD 

Capacity 

(Stem/floo

r config)

OTM 

(wind, 

seismic) 

(ft-lb)

(0.6-

.2SDs) 

*RM      (ft-

lb)

Aspect 

Ratio

Aspect 

Ratio 

Reduc.

Seis. 

Shear (plf)

Seis. Wall 

Cap. (plf)

Wind 

Shear (plf)

Wind Wall 

Cap. (plf)

Sill Plate 

Cap. (plf)

Tension 

(lb)

HD 

Capacity

Max 

Shear-

Wall Δ 

1.0E (in)

3 PERF/FTAO SHEAR-WALL CALCULATIONS APPLY - SEE ABOVE 1.00 1.00

5 0.60 1.00

Add'l Comments: Max:

Seis (max vs. allow) Wind (max vs. allow)

166 232
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Perf/FTAO Wall Info

Perf/FTAO Wall Info

Timber Framed Shearwall Calculations

Applied Loads (plf) Diaphragm Shear, R=6.5 (plf)

Seis (max vs. allow) Wind (max vs. allow)

166 232

Timber Framed Shearwall Calculations

Applied Loads (plf) Diaphragm Shear, R=6.5 (plf)Line Loads (plf) Loads from above

Line Loads (plf) Loads from above

Global ρ value 

applied

Calculated ρ values and 

controlling locations

Diaphragm shear 

calculations

PERF/ FTAO wall calcs 

where applicable

Loads applied along 

line, as calculated 

previously

Aspect ratio 

limits

Selection of wall type, 'No' for 

both means a segmented wall

Information on individual 

wall piers

Total seismic shear applied at 

level, for calculating ρ

Applied unit shears and unit shear capacities 

(reduced where appropriate)

Required only for FTAO 

method

Perforated or FTAO 

calculations

Co factor when 

applicable

Maximum unit shear and 

strap forces calculated by 

Diekmann method for 

FTAO walls

Hold down information for 

global wall overturning

Amplified seismic 

deflection of wall

Length of full-height

segements in PERF/FTAO 
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PROJECT: Anna Roberts JOB NO.: U6489.0090.251 SUBJECT: SHEAR WALLS

ρApplied = 1 ρi Loc Fp/Fx Roof DL (psf) = 18 (includes seismic snow where occurs)

Min Diaphragm Width (ft) = 20 1.00 1-1ST 1.30 Floor DL (psf) = 12

Allowable Seismic Aspect Ratio = 3.5

Allowable Wind Aspect Ratio = 3.5 ρ calculated in accordance with ASCE7- 10 Section 12.3.4.1

Comb. Overstrength Factors: (Ω-0.5)/1.2= 2.08 No Exception in ASCE 7 12.3.4.2b met?

LINE: 1 1ST STORY R=6.5

Load Trib w (ft) Span (ft) Line % Location 0.7E (lbs) 0.6W (lbs) ρ*Seis Wind Drag (ft) (Not Applicable)

ω1 10 20 1.00 Offset 67.4 10.42 65

1.00 Offset 10.42

1.00 Above

Plate h (ft)= 8 Total 674 Include Ω for irregularities (above)? No

Max opening height (ft)= 8

Apply aspect ratio reduction? Yes 100% Perforated SW? No Shear Length (ft)= 10.42 Story V (lbs)=

Opening elevation Force Transfer @ Openings? No Wall DL (psf)= 10 Max allow. drift (in) 1.92

Shear-

Wall 

Length 

(ft)

RoofDL 'w' 

(ft)

FloorDL 'w' 

(ft)

OtherDL 

'w' (plf)

Tension 

From 

Above 

(lb)

Wall 

Type Sill Type

Holdown 

Strap

HD 

Capacity 

(Stem/floor 

config)

OTM 

(wind, 

seismic) 

(ft-lb)

(0.6-

.2SDs) 

*RM      

(ft-lb)

Aspect 

Ratio

Aspect 

Ratio 

Reduc.

Seis. 

Shear 

(plf)

Seis. 

Wall Cap. 

(plf)

Wind 

Shear (plf)

Wind Wall 

Cap. (plf)

Sill Plate 

Cap. (plf)

Tension 

(lb)

HD 

Capacity

Max 

Shear-

Wall Δ 

1.0E (in)

10.42 1.5 P1 NO HD 8"-Corner 5395 3485 0.77 1.00 260 65 365 183 200

Add'l Comments: Max:

LINE: B 1ST STORY R=6.5

Load Trib w (ft) Span (ft) Line % Location 0.7E (lbs) 0.6W (lbs) ρ*Seis Wind Drag (ft) (Not Applicable)

ω2 10 20 1.00 Offset 38.4 10 38

1.00 Offset 10

1.00 Above

Plate h (ft)= 8 Total 384 Include Ω for irregularities (above)? No

Max opening height (ft)= 8

Apply aspect ratio reduction? Yes 100% Perforated SW? No Shear Length (ft)= 10 Story V (lbs)=

Opening elevation Force Transfer @ Openings? No Wall DL (psf)= 10 Max allow. drift (in) 1.92

Shear-

Wall 

Length 

(ft)

RoofDL 'w' 

(ft)

FloorDL 'w' 

(ft)

OtherDL 

'w' (plf)

Tension 

From 

Above 

(lb)

Wall 

Type Sill Type

Holdown 

Strap

HD 

Capacity 

(Stem/floor 

config)

OTM 

(wind, 

seismic) 

(ft-lb)

(0.6-

.2SDs) 

*RM      

(ft-lb)

Aspect 

Ratio

Aspect 

Ratio 

Reduc.

Seis. 

Shear 

(plf)

Seis. 

Wall Cap. 

(plf)

Wind 

Shear (plf)

Wind Wall 

Cap. (plf)

Sill Plate 

Cap. (plf)

Tension 

(lb)

HD 

Capacity

Max 

Shear-

Wall Δ 

1.0E (in)

10 11.1 P1 NO HD 3072 8394 0.80 1.00 260 38 365 -532 200

Add'l Comments: Max:

LINE: A 1ST STORY R=6.5

Load Trib w (ft) Span (ft) Line % Location 0.7E (lbs) 0.6W (lbs) ρ*Seis Wind Drag (ft) (Not Applicable)

ω2 10 20 1.00 Offset 38.4 7.75 50

1.00 Offset 7.75

1.00 Above

Plate h (ft)= 8 Total 384 Include Ω for irregularities (above)? No

Max opening height (ft)= 8

Apply aspect ratio reduction? Yes 100% Perforated SW? No Shear Length (ft)= 7.75 Story V (lbs)=

Opening elevation Force Transfer @ Openings? No Wall DL (psf)= 10 Max allow. drift (in) 1.92

Shear-

Wall 

Length 

(ft)

RoofDL 'w' 

(ft)

FloorDL 'w' 

(ft)

OtherDL 

'w' (plf)

Tension 

From 

Above 

(lb)

Wall 

Type Sill Type

Holdown 

Strap

HD 

Capacity 

(Stem/floor 

config)

OTM 

(wind, 

seismic) 

(ft-lb)

(0.6-

.2SDs) 

*RM      

(ft-lb)

Aspect 

Ratio

Aspect 

Ratio 

Reduc.

Seis. 

Shear 

(plf)

Seis. 

Wall Cap. 

(plf)

Wind 

Shear (plf)

Wind Wall 

Cap. (plf)

Sill Plate 

Cap. (plf)

Tension 

(lb)

HD 

Capacity

Max 

Shear-

Wall Δ 

1.0E (in)

7.75 11.1 P1 NO HD 3072 5042 1.03 1.00 260 50 365 -254 200

Add'l Comments: Max:

Perf/FTAO Wall Info

Seis (max vs. allow) Wind (max vs. allow)

166 232

Timber Framed Shearwall Calculations

Line Loads (plf) Loads from above Applied Loads (plf) Diaphragm Shear, R=6.5 (plf)

Perf/FTAO Wall Info

Seis (max vs. allow) Wind (max vs. allow)

166 232

Timber Framed Shearwall Calculations

Line Loads (plf) Loads from above Applied Loads (plf) Diaphragm Shear, R=6.5 (plf)

Line Loads (plf)

232

Wind (max vs. allow)Seis (max vs. allow)

166

Perf/FTAO Wall Info
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Loads from above

Timber Framed Shearwall Calculations

Applied Loads (plf) Diaphragm Shear, R=6.5 (plf)
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