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1 PROJECT INFORMATION 

Tamarack Grove Engineering Information:  

• Company Address: 851 N Hickory Ave Suite 200. Meridian, ID 83642 

• Date: 22 April 2025 

• Firm Registration Number: 20151163829 for Colorado 

• Engineer of Record: Brian J. Sielaff, P.E. 

• Project Manager: J. Brendon Collins, E.I. 

• Direct Phone: 208.908.7874 

• Direct Email: Brendon.collins@tamarackgrove.com 

  
Project Client Information:  

• Company: Woodhouse: The Timber Frame Company 

• Contact: Todd Mahosky 

• Address: 3295 Route 549, PO Box 219, Mansfield, PA 16933 

• Phone: 570-549-6232 

• Logo: 

 
  
Project Information:  

• Name: Shanley Residence 

• Address: 24660 Creek Ranch Road, Oak Creek, CO  80467 

• Local Jurisdiction: Routt County 

• Enforced Code Used: International Building Code 2021 

• Jurisdictional Contact Information: https://www.co.routt.co.us/787/Town-of-Oak-Creek  

• Scope of Work: 
 

 

1. Structural calculations for full gravity/lateral load path analysis. 

2. Structural calculations for timber member elements, joinery, and fastener connections associated with gravity and 

open wind load analysis. 

3. Redlines drawings provided by Client. 
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5 SOFTWARE PRINTOUTS (RISA) 

5.1 MEMBER SPECIES, SIZE, AND GRADE SUMMARY 

 

 

Member Size Material Worst Case 
Axial (kips) 

Worst Case 
Shear (kips) 

Exterior KP 7.25X7.25FS Southern Pine #1 0.2 0 

Exterior TC 8x12 7.25X7.25FS Southern Pine #1 3.75 1.2 

Exterior Hip 8x16 7.25X15.25FS Southern Pine #1 -1 7.8 

Exterior Beam 8x14 7.25X13.25FS Southern Pine #1 -1.5 6.2 

Exterior Beam 8x12 7.25X11.25FS Southern Pine #1 -1.1 4.9 

Exterior Plate 10x14 9.25X13.25FS Southern Pine #1 -0.52 3.58 

Exterior Brace 4x6 3.5X5.5FS Southern Pine #1 8.2 0 

Exterior Post 8x8 7.25X7.25FS Southern Pine #1 18.4 0 

Interior Large Post 7.25X13.25FS DF #1 10.1 (-0.67) 0.46 

Interior Post 7.25X7.25FS DF #1 29.48 (-8.42) 2.8 

Interior Plate 7.25X11.25FS DF #1 -4.5 7.1 

Interior Floor Joist 5.5X9.25FS DF #1 -0.37 2 

Interior Medium Post 7.25X9.25FS DF #1 17.73 (-1.9) 1.8 

Interior Ridge 7.25X15FS Glulam 1 7.3 

Interior Brace 5.5X7.5FS DF #1 4 0 

Interior Rafter 5.5X11.25FS DF #1 3.9 (-2.5) 4 

Exterior Beam 10x16 9.25X15.25FS Southern Pine #1 -2.8 1.3 

Exterior Rafter 6x12 5.5X11.25FS Southern Pine #1 -2.7 3.4 

Exterior Ridge 8x12 7.25X11.25FS Southern Pine #1 0.10 2.4 

Exterior Post 8x10 7.25X9.25FS Southern Pine #1 12.7 (-0.96) 1.6 

Exterior Post 10x10 9.25X9.25FS Southern Pine #1 17.6 (-1.1) 2.5 

Exterior Ledger 5.25X9.25FS Southern Pine #1 -2.8 0 

Exterior Brace South 5.25X7.25FS Southern Pine #1 9.7 0 

Exterior BC 7.25X11.25FS Southern Pine #1 -2.9 0.17 

Tie 7.25X9.25FS DF #1 0.4 0.07 

Large Bent Rafter 7.25X13.25FS DF #1 -4.7 4.1 

Bent Rafter 7.25X11.25FS DF #1 7 (-4.7) 0.1 

Collar 5.25X9.25FS DF #1 -3.2 0.04 

Large Top Plate 7.25X11.25FS DF #1 -2.7 16.7 

Top Plate 7.25X9.25FS DF #1 1.8 1.5 

Valley 7.25X11.25FS DF #1 -4.1 2.8 

Brace 3.5X5.25FS DF #1 4 0 

Dormer Header 7.25X9.25FS DF #1 -3.8 1.5 

Dormer Valley 5.25X7.25FS DF #1 2 1.2 

Dormer Rafter 5.25X9.25FS DF #1 3.2 1.3 

Interior Plate Large 7.25X13.25FS DF #1 -3.1 1.6 
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5.2 LOAD COMBINATIONS 

 

 

 
Applied Dead Load 

 
Applied Snow Load 

 
Applied Roof Live Load 

 
Applied Snow Drift Load 
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Applied Floor Live Load 

 

 
Applied Wind Load (Worst Case) 

 
  

 
5.3 MOMENT BENDING CAPACITY CHECK 
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5.4 MAXIMUM MEMBER SHEAR FORCE – “Y” DIRECTION 

 

5.5 MAXIMUM MEMBER AXIAL FORCE 

• (Compression = GREEN, Tension = BLUE) 
 

 

 



 

851 N HICKORY AVE SUITE 200 | MERIDIAN, IDAHO 83642 | 208.345.8941 | TAMARACKGROVE.COM 
           Page 129 of 144 

PROJECT NAME:  SHANLEY RESIDENCE 

LOCATION:  OAK CREEK, COLORADO 

TGE PROJECT NUMBER:  23-22846 

STRUCTURAL ENGINEERING 
CALCULATIONS 

5.6 POST BASE REACTION 

        Case 1 (Wind Downward) 

 

Case 2 (Wind Downward + Snow Drift) 
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Case 3 (Wind Upward) 

 

Case 4 (Wind Upward + Snow Drift) 
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6 SOFTWARE PRINTOUTS (EXCEL) 

 

Input

Peg diameter D 1 in.

Specific Gravity - Peg Gp 0.73

Specific Gravity - Timber Gt 0.5

Tenon / mortise width Lm 2 in.

Mortise side wall thickness Ls 2 in.

Max. angle of load to grain Theta 90 deg.

Calculations

Fe par 3148.5 psi

Fe perp 2575.8 psi

Fe theta 2575.8 psi

Tenon dowel bearing Fem 3148.5 psi

Mortise dowel bearing Fes 2575.8 psi

Dowel shear strength Fyv 2105.2 psi

Bending yield strength - peg Fyb 17413.3 psi

Constants Re 1.222

k3 1.570

Ktheta 1.250

Rd(Im,Is) 5

Rd(IIIs) 4

Rd(V) 3.5

Yield Mode Values Z (Im) 1259 lbs.

Z (Is) 2061 lbs.

Z (IIIs) 1534 lbs.

Z (V) 945 lbs.

Nominal Design Capacity Z 945 lbs.

Load Duration Factor Cd 1.15

Allowable Design Capacity Z' 1087 lbs.

Wood Peg Capacity Calculation
Per TFEC 2009-01 (incorporated into TFEC 1-2010 Standard for Design of 

Timber Frame Structures)
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Variable Value Definition Units

Fu 58 Tensile stress of structural steel ksi

Fy 27 Allowable shear stress of structural steel ksi

Bolt Size 7/8

As 0.462 Bolt tensile stress area in2

ASs 1.43 Bolt thread stripping area in2

ASn 2.03 Internal bolt thread stripping area in2

Species Douglas Fir-Larch #1

Fb 1,350                             Bending strength of timber psi

Ft 675                                Tension of timber parallel to grain psi

Fv 170                                Shear of timber parallel to grain psi

FcL 625                                Compressive strength of timber perpendicular to grain psi

Fcll 925                                Compressive strength of timber parallel to grain psi

E 1,600                             Modulus of elasticity of timber ksi

Cd 1.15 Load duration factor

T 3,300                             Maximum tension load (RISA) lbs

Fcc 625.00                          psi - Bearing capacity w/ duraction factor

A 5.28 in2 - Bearing plate area required

W 4.25 in - width of bearing plate

Ap 18.06 in2 - Bearing plate area 

GOOD

Fts 21.75 ksi - Tension area capacity

Ar 0.152 in2 - Minimum area of rod

Dr 0.44 in - Diameter of rod

Vplane 16.88 in2 - Shear plane area required

VL 3.97 in - Mimimum length of shear plane in wood

Tall 26,796                          lbf - Allowable tension in rod

Vall 38,610                          lbf - Allowable shear in rod

lthread 0.09 in - Required thread length

Vall_int 27,405                          lbf/in - Allowable shear of initial thread

lthread_nut 0.12 in - Rquired thread length beyong initial thread

FS 2 Factor of safety

Lthread 0.24 in - Minimum thread engagement

Bearing Plate size (washer)

Use 4.25" x 4.25" bearing plate or larger.

Rod Specifications

Use 7/8" diameter rod or larger.

Make rod minimum 4" long from end of timber.

TENSION ROD CALCULATION
 Wood design values per supplement NDS

Steel design values per AISC 14th Edition

Nut Specifications
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