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PROJECT DESCRIPTION & SCOPE OF SERVICES:  

Structural design in accordance with the 2018 International Building Code (IBC) for the above 

referenced project as follows: 

 Wood-Bolted Connection Analysis   Steel Assembly Analysis  

 

Should conditions differ from those depicted in this report or accompanying drawings, contact this 

office for further direction.  The analyses contained herein is for the Patio Roof Riser only.  Branch 

Engineering, Inc. has not reviewed any framing or foundation elements for any structure considered 

to be supporting the above referenced product and/or the connected patio roof. 

 
SPECIAL INSPECTION:  

None 

 
NOTES:  

Analysis based upon measurements taken 

from Patio Roof Riser, supplied by 

Woodstone Structures, LLC June 2018.  

No analysis of supporting structure or 

supporting framing has been conducted in 

conjunction with this report. Consult a local 

Engineer for each individual installation 

scenario. 

See additional notes below “PRR Allowable 

Loads” table. 
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DATE::::         March 31, 2022 

PROJECT::::            18181818----220 PATIO ROOF RISER220 PATIO ROOF RISER220 PATIO ROOF RISER220 PATIO ROOF RISER        

CLIENT:CLIENT:CLIENT:CLIENT:            WOODSTONE STRUCTURES, LLCWOODSTONE STRUCTURES, LLCWOODSTONE STRUCTURES, LLCWOODSTONE STRUCTURES, LLC 

REPORT BY::::            BRANCH ENGINEERING, INC.BRANCH ENGINEERING, INC.BRANCH ENGINEERING, INC.BRANCH ENGINEERING, INC. 

PATIO PATIO PATIO PATIO ROOF RISERROOF RISERROOF RISERROOF RISER    (PRR)(PRR)(PRR)(PRR)    
DESCRIPTION:  

This structural engineering report has been requested by 

Woodstone Structures, LLC for preliminary analysis of a 

proprietary product called, “Patio Roof Riser.” The objective 

of this analysis is to report the allowable capacity of the 

product, in its current configuration, for use in supporting 

vertical loading in both the downward direction and in uplift. 

ASSUMED MATERIAL:  

STEEL PLATE – 1/4” ASTM A36 

(2) 1/2” DIA. ASTM A307 BOLT 

(1) 5/8” DIA. ASTM A449 (GRADE 8) BOLT 

(2) 3/8” DIA. ASTM A307 LAG SCREW 

POST – SPECIES PER TABLE (NOT SUPPLIED) 

OPTIONS:  

Variable pitch per table. 

Installation on 4x blocking. 

PRR ALLOWABLE LOADSPRR ALLOWABLE LOADSPRR ALLOWABLE LOADSPRR ALLOWABLE LOADS    

 

 

 

 

 

 

 

 
NOTES: 

1. FOR PRR INSTALLED ON THE FACE OF A VERTICAL WALL, USE “SIDEWALL”. 

2. ALLOWABLE LOADS SHOWN ARE FOR A SINGLE PRR INSTALLED AT THE INDICATED ROOF SLOPE. 

3. ANALYSIS AND ALLOWABLE LOADS ARE FOR THE STEEL BRACKET ONLY.  

4. CONSULT WITH A LOCAL ENGINEER FOR EACH INDIVIDUAL INSTALLATION. 

5. NO DESIGN OF SUPPORTING OR SUPPORTED FRAMING HAS BEEN CONDUCTED. CONSULT AN INDEPENDENT ENGINEER FOR DESIGN OF SUCH FRAMING. 

6. UPLIFT LOADS HAVE BEEN INCREASED FOR WIND OR SEISMIC LOADING, WITH NO FURTHER INCREASE ALLOWED. 

7. ALLOWABLE LOADS ARE FOR VERTICAL LOADS ONLY. LATERAL BRACING MUST BE SUPPLIED BY OTHER LATERAL FORCE RESISTING SYSTEMS DESIGNED BY 

OTHERS. LATERAL BRACING SYSTEMS MUST BE INDEPENDENT FROM THE PRR SUPPORT BRACKET & POSTS. 

8. UP TO 1/4” VERTICAL MOVEMENT WITHIN PRR MAY BE EXPECTED WHEN THE PRR BRACKET IS LOADED AT OR NEAR LOADS SHOWN ABOVE. 

9. ALLOWABLE LOADS SHOWN ARE FOR DRY-SERVICE CONDITIONS ONLY (MOISTURE CONTENT <19%). FOR WET-SERVICE CONDITIONS, MULTIPLY BY 0.7. 

10. PROVIDE THE FOLLOWING MINIMUMS FOR BOLTS THRU WOOD POST & STEEL PLATE:  

a. EDGE DISTANCE = 1 INCH  

b. END DISTANCE = 2 INCHES (END OF POST TO EXTEND TO 1/4” FROM BRACKET KNUCKLE) 

c. SPACING = 4 INCHES 

11. BOLT HOLES SHALL BE A MINIMUM OF 1/32”  AND A MAXIMUM OF 1/16” LARGER THAN THE BOLT DIAMETER (PER NDS SEC. 12.1.3.2) 

12. INSTA-PITCH BAR IS ASSUMED TO BE INSTALLED IN A PLUMB CONDITION. 

13. WELDING ON PRR BRACKET AT BASE PLATE CONNECTION TO DOUBLE-PLATE KNUCKLE IS ASSUMED TO BE COMPLETED IN ACCORDANCE WITH THE CURRENT 

VERSION OF AWS D1.1 OR OTHER GOVERNING DOCUMENTS AND PERIODIC SPECIAL INSPECTION PROVIDED IN ACCORDANCE WITH IBC SECTION 17. WELD 

ASSUMED TO BE EQUIVALENT TO (2) 1/8” FILLET WELDS 1-1/2” LONG AT EACH SLOT IN BASE PLATE. 

14. ALLOWABLE LOADS HAVE BEEN BASED ON THE FULL STEEL TENSILE CAPACITY OF THE PROVIDED LAG SCREWS.  WHERE INSTALLED CONDITIONS RESULT IN 

THE WITHDRAWAL CAPACITY OF THE LAG SCREW BEING LESS THAN ITS FULL TENSILE CAPACITY, REDUCE ALLOWABLE UPLIFT LOADS BASED ON THE RATIO 

OF WITHDRAWAL CAPACITY TO FULL TENSILE CAPACITY OF 1241 LBS. 

15. BASEPLATE MAY EXPERIENCE YIELDING AT THE ABOVE STATED UPLIFT CAPACITY. SUBSEQUENT REPLACEMENT MAY BE REQUIRED. 
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DEAD ONLY 

(90)

FLOOR 

(100)

SNOW 

(115)

ROOF 

(125)

UPLIFT 

(160)

DEAD ONLY 

(90)

FLOOR 

(100)

SNOW 

(115)

ROOF 

(125)

UPLIFT 

(160)

DEAD ONLY 

(90)

FLOOR 

(100)

SNOW 

(115)

ROOF 

(125)

UPLIFT 

(160)

(lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb) (lb)

SIDEWALL 1490 1490 1490 1490 1490 1490 1490 1490 1490 1490 1490 1490 1490 1490 1490

12:12 2105 2105 2105 2105 1460 2105 2105 2105 2105 1460 2025 2105 2105 2105 1460

8:12 2685 2685 2685 2685 1575 2540 2685 2685 2685 1575 2025 2255 2255 2255 1575

6:12 2780 3090 3090 3090 1660 2540 2825 2825 2825 1660 2025 2255 2255 2255 1660

5:12 2780 3090 3090 3090 1725 2540 2825 2825 2825 1725 2025 2255 2255 2255 1725

4:12 2780 3090 3090 3090 1810 2540 2825 2825 2825 1810 2025 2255 2255 2255 1810

2:12 2780 3090 3090 3090 2055 2540 2825 2825 2825 2055 2025 2255 2255 2255 2055

0:12 2780 3090 3090 3090 2480 2540 2825 2825 2825 2480 2025 2255 2255 2255 2480

DOUG-FIR     G=0.50 HEM-FIR     G=0.43 WESTERN CEDAR     G=0.36

ROOF PITCH
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310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

6/12/2018

BRACKET CONNECTION ANALYSIS OF BASE PLATE TO SUBSTRATE INTERFACE
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PATIO ROOF RISER SKETCH & CALCULATION ORIENTATION/AXES

VERTICAL LOAD APPLIED AT
INSTA-PITCH BAR VIA 4X4 POST
BOLTED TO PLATE

SUPPORTING SUBSTRATE IS
BEYOND THE SCOPE OF THIS
ANALYSIS & IS DESIGN OF SUCH
SUPPORT IS BY OTHERS

LAG SCREWS ARE ANALYZED FOR
STEEL STRENGTH ONLY. DESIGN
OF CONNECTION TO SUPPORTING
COMPONENTS IS BY OTHERS.

GRADE 8 FLANGE BOLTROOF SLOPE

12

12 MAX

ANGLE OF LOAD 
APPLICATION θ

INSTA-PITCH BAR

DOUBLE SHEAR
PLATE ATTACHMENT

ISOMETRIC VIEW

BOLT & BRIDGE
WASHER, TYP.

MOMENT FROM
ECCENTRIC LOAD

AXIAL FORCE
COMPONENT

SHEAR FORCE
COMPONENT

NOTE: SKETCH IS NOT TO SCALE
NOT FOR CONSTRUCTION

BEARING PRESSURE ASSUMED
TO ACT FULL LENGTH OF BASE
PLATE WITH CENTROID OF
RESULTANT COMPRESSION
FORCE AT FASTENER LOCATION
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BRANCH ENGINEERING,...

JOSHUA  ANNETT

18-220

PATIO ROOF RISER June 28, 2018 at 4:25 PM

PRR MODEL.r2d

-5000lb
Y

XZ

Loads: BLC 1,                                 

3/16

ASSEMBLY COMPRESSION CHECK

THIS LOAD DOES NOT REPRESENT THE
CAPACITY OF THE SYSTEM, AS OTHER
COMPONENTS MAY CONTROL. 
REFER TO ALLOWABLE LOADING TABLES.

WOOD POST 24" LONG

INSTA-PITCH BAR

BOLTED CONNECTION

DOUBLE PLATE KNUCKLE

BASEPLATE (CHECKED IN OTHER
CALCULATIONS TO FOLLOW.)

CONNECTIONS TO SUPPORTING
FRAMING (BY OTHERS)

LATERAL SUPPORT BY OTHER SYSTEMS
(BY OTHERS)



Company : BRANCH ENGINEERING, INC. Mar 31, 2022
10:18 AMDesigner : JOSHUA  ANNETT

Job Number : 18-220 Checked By: RICK HERNANDEZ, P.E., S.E.
Model Name : PATIO ROOF RISER

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\1E5 F) Density[lb/ft^3] Yield[ksi]

1 A36 Gr.36 29000 11154 .3 .65 490 36

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rules A [in2] I (90,270) [in4] I (0,180) [in4]

1 HR1A PL1/4x2.25 Beam None A36 Gr.36 Typical .563 .003 .237
2 HR2 PL1/4x2.25 Column None A36 Gr.36 Typical .563 .003 .237

Member Primary Data

Label I Joint J Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 BASE N1 N2 90 HR1A Beam None A36 Gr.36 Typical
2 PL1 N3 N4 HR1A Beam None A36 Gr.36 Typical
3 INSTA PITCH B... N4 N5 HR2 Column None A36 Gr.36 Typical
4 POST N5 N6 WOOD1A Column Rectangular #2 HF Typical
5 PL2 N3 N4 HR1A Beam None A36 Gr.36 Typical

Hot Rolled Steel Design Parameters

Label Shape Length[in] Lb-out[in] Lb-in[in] Lcomp top[in]Lcomp bot[in]L-torq... K-out K-in Cb Function

1 BASE HR1A 5 Lb out Lateral
2 PL1 HR1A 2.25 Lb out Lateral
3 INSTA PIT... HR2 9 Lb out Lateral
4 PL2 HR1A 2.25 Lb out Lateral

Joint Loads and Enforced Displacements (BLC 1 : )

Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s^2/in, lb*s^2*in)]

1 N6 L Y -5000

Load Combinations

Description So...P... S... BLC Fac...BLC Fac... BLC Fac... BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

1 CAPACITY Yes Y 1 1.6

Member AISC 15th(360-16): LRFD Steel Code Checks (By Combination)

LC Member Shape UC Max Loc[in] Shear UC Loc[in] phi*Pnc[lb] phi*Pnt[lb] phi*Mn[lb-ft] Cb Eqn

1 1 PL1 PL1/4x2.25 .735 0 .408 0 17351.297 18241.2 853.2 1.667 H1-1b
2 1 INSTA PITCH ... PL1/4x2.25 .976 0 .000 0 8194.267 18241.2 801.892 1 H1-1a
3 1 PL2 PL1/4x2.25 .735 0 .408 0 17351.297 18241.2 853.2 1.667 H1-1b

RISA-2D Version 18.0.0      Page 1 [Z:\2018\18-220 Marlow\PRR MODEL.r2d] 
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EF6G57HIJKIL5MKH6J58GNHILGO5FP5=<Q:::5R8K5K85S88T0HJ9
UOH5VJWT8GHJ5VXY5ZSRS[KGM5K85FI6M5SRR6K[S76H5PFN57F6G85\KGO5SJH]TSGH5HIJ5JK8GSI[HQ
HJLH5JK8GSI[H5SIJ58RS[KIL5RHN5̂YX5[OSRGHN5339
VXU_5V̀;5XGHH65K85S88T0HJ5PFN53a=5KI95SIJ5GOK[bHN58GHH650SKI50H07HN85Q5SIJ5VXU_
V;<̀5cNSJH5̀̀ 5XGHH65K85S88T0HJ5PFN58GHH650SKI50H07HN856H885GOSI53a=5KI95GOK[b9

dOK6H5HeHNM5HPPFNG5OS857HHI50SJH5GF5KI8TNH5GOH5S[[TNS[M5FP5GOH5KIPFN0SGKFI5RNH8HIGHJQ5SIJ
8RH[KS65HPPFNG5OS857HHI50SJH5GF5S88TNH5GOSG5GOH5KIPFN0SGKFI5NHP6H[G85GOH58GSGHfFPfGOHfSNGQ
IHKGOHN5GOH5V0HNK[SI5dFFJ5ZFTI[K65IFN5KG850H07HN85S88T0H5SIM5NH8RFI8K7K6KGM5PFN5SIM
RSNGK[T6SN5JH8KLI5RNHRSNHJ5PNF05GOK85FIf6KIH5ZFIIH[GKFI5ZS6[T6SGFN95UOF8H5T8KIL5GOK85FIf6KIH
ZFIIH[GKFI5ZS6[T6SGFN5S88T0H5S6656KS7K6KGM5PNF05KG85T8H9

UOH5ZFIIH[GKFI5ZS6[T6SGFN5\S85JH8KLIHJ5SIJ5[NHSGHJ57M5ZS0HNFI5gITJ8FIQ5_K[OSH6
YFJ8FI5SIJ5YSeKJ5hF66F[b5SG5dS8OKILGFI5XGSGH5iIKeHN8KGM95XTRRFNG5PFN5JHeH6FR0HIG5FP5GOH
ZFIIH[GKFI5ZS6[T6SGFN5\S85RNFeKJHJ57M5V0HNK[SI5dFFJ5ZFTI[K69
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ISOMETRIC VIEW

WOOD-STEEL
CONNECTION

ASD CAPACITY FOR (2) BOLTS = 2 * 1547# = 3094#
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EF6G57HIJKIL5MKH6J58GNHILGO5FP5<?Q;;;5R8K5K85S88T0HJ9
UOH5VJWT8GHJ5VXY5ZSRS[KGM5K85FI6M5SRR6K[S76H5PFN57F6G85\KGO5SJH]TSGH5HIJ5JK8GSI[HQ
HJLH5JK8GSI[H5SIJ58RS[KIL5RHN5̂YX5[OSRGHN5339
VXU_5V=̀5XGHH65K85S88T0HJ5PFN53a<5KI95SIJ5GOK[bHN58GHH650SKI50H07HN85Q5SIJ5VXU_
V̀?=5cNSJH5==5XGHH65K85S88T0HJ5PFN58GHH650SKI50H07HN856H885GOSI53a<5KI95GOK[b9

dOK6H5HeHNM5HPPFNG5OS857HHI50SJH5GF5KI8TNH5GOH5S[[TNS[M5FP5GOH5KIPFN0SGKFI5RNH8HIGHJQ5SIJ
8RH[KS65HPPFNG5OS857HHI50SJH5GF5S88TNH5GOSG5GOH5KIPFN0SGKFI5NHP6H[G85GOH58GSGHfFPfGOHfSNGQ
IHKGOHN5GOH5V0HNK[SI5dFFJ5ZFTI[K65IFN5KG850H07HN85S88T0H5SIM5NH8RFI8K7K6KGM5PFN5SIM
RSNGK[T6SN5JH8KLI5RNHRSNHJ5PNF05GOK85FIf6KIH5ZFIIH[GKFI5ZS6[T6SGFN95UOF8H5T8KIL5GOK85FIf6KIH
ZFIIH[GKFI5ZS6[T6SGFN5S88T0H5S6656KS7K6KGM5PNF05KG85T8H9

UOH5ZFIIH[GKFI5ZS6[T6SGFN5\S85JH8KLIHJ5SIJ5[NHSGHJ57M5ZS0HNFI5gITJ8FIQ5_K[OSH6
YFJ8FI5SIJ5YSeKJ5hF66F[b5SG5dS8OKILGFI5XGSGH5iIKeHN8KGM95XTRRFNG5PFN5JHeH6FR0HIG5FP5GOH
ZFIIH[GKFI5ZS6[T6SGFN5\S85RNFeKJHJ57M5V0HNK[SI5dFFJ5ZFTI[K69
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ISOMETRIC VIEW

WOOD-STEEL
CONNECTION

ASD CAPACITY FOR (2) BOLTS = 2 * 1413# = 2826#
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EF6G57HIJKIL5MKH6J58GNHILGO5FP5>:QRRR5S8K5K85T88U0HJ9
VOH5WJXU8GHJ5WYZ5[TST\KGM5K85FI6M5TSS6K\T76H5PFN57F6G85]KGO5TJĤUTGH5HIJ5JK8GTI\HQ
HJLH5JK8GTI\H5TIJ58ST\KIL5SHN5_ZY5\OTSGHN5339
WYV̀ 5Wa;5YGHH65K85T88U0HJ5PFN53b>5KI95TIJ5GOK\cHN58GHH650TKI50H07HN85Q5TIJ5WYV̀
W;:a5dNTJH5aa5YGHH65K85T88U0HJ5PFN58GHH650TKI50H07HN856H885GOTI53b>5KI95GOK\c9

eOK6H5HfHNM5HPPFNG5OT857HHI50TJH5GF5KI8UNH5GOH5T\\UNT\M5FP5GOH5KIPFN0TGKFI5SNH8HIGHJQ5TIJ
8SH\KT65HPPFNG5OT857HHI50TJH5GF5T88UNH5GOTG5GOH5KIPFN0TGKFI5NHP6H\G85GOH58GTGHgFPgGOHgTNGQ
IHKGOHN5GOH5W0HNK\TI5eFFJ5[FUI\K65IFN5KG850H07HN85T88U0H5TIM5NH8SFI8K7K6KGM5PFN5TIM
STNGK\U6TN5JH8KLI5SNHSTNHJ5PNF05GOK85FIg6KIH5[FIIH\GKFI5[T6\U6TGFN95VOF8H5U8KIL5GOK85FIg6KIH
[FIIH\GKFI5[T6\U6TGFN5T88U0H5T6656KT7K6KGM5PNF05KG85U8H9

VOH5[FIIH\GKFI5[T6\U6TGFN5]T85JH8KLIHJ5TIJ5\NHTGHJ57M5[T0HNFI5hIUJ8FIQ5̀K\OTH6
ZFJ8FI5TIJ5ZTfKJ5iF66F\c5TG5eT8OKILGFI5YGTGH5jIKfHN8KGM95YUSSFNG5PFN5JHfH6FS0HIG5FP5GOH
[FIIH\GKFI5[T6\U6TGFN5]T85SNFfKJHJ57M5W0HNK\TI5eFFJ5[FUI\K69
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ISOMETRIC VIEW

WOOD-STEEL
CONNECTION

ASD CAPACITY FOR (2) BOLTS = 2 * 1268# = 2536#
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310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

SHEET: (2) 0.5 BLT-PL

0.25 in Fy: 36 ksi

2.25 in Fu: 58 ksi

A36 φFnv: 20.25 ksi

0.5 in Agv: 1.25 in in
2

Shear Yielding

A307 Ag: 0.56 in
2

Tensile Yielding

N Anv: 1.02 in
2

Shear Rupture

Punch Ae: 0.41 in
2

Tensile Rupture

60 ksi Anv: 1.02 in
2

Block Shear

4 in Agv: 1.25 in
2

Block Shear

1 in Ant: 0.20 in
2

Block Shear

1.125 in Ubs: 1 Block Shear

2 U: 1 Shear Lag Factor

1

Φ Ω
ASD 

CAPACITY

Shear Yielding: φRn = 27.00 kip 1.00 1.5 18.00 kip

 Tensile Yielding:  φRn = 18.23 kip 0.90 1.67 12.13 kip

Shear Rupture: φRn = 26.51 kip 0.75 2 17.67 kip

Tensile Rupture: φRn = 17.67 kip 0.75 2 11.78 kip

Block Shear Rupture: φRn = 29.09 kip 0.75 2 19.39 kip

Bolt Shear Strength: φRn = 7.95 kip 0.75 2 5.30 kip

Bearing Strength at Bolt Hole: φRn = 17.94 kip 0.75 2 11.96 kip

ASD Connection Design Strength: 5.30 kips

3/31/2022

Bolt Hole Preparation Method:

Number of rows:

Steel thickness:

Steel width:

Steel specification:

Bolt diameter, d:

Bolt specification:

Thread condition:

Threaded Part Fu:

Bolt spacing, s:

End distance, Lev:

Side distance, Leh:

Number of bolts in row:

Bolted Shear Connection Design for Bolts in Standard Holes

8/16

ISOMETRIC VIEW

BOLT

BOLT
PLATE



DATE:

310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

SHEET: 0.625 FLNG BLT-PL

0.25 in Fy: 36 ksi

2.25 in Fu: 58 ksi

A36 φFnv: 50.625 ksi

0.5625 in Agv: 0.25 in in
2

Shear Yielding

A490 Ag: 0.56 in
2

Tensile Yielding

N Anv: 0.17 in
2

Shear Rupture

Drill Ae: 0.41 in
2

Tensile Rupture

150 ksi Anv: 0.17 in
2

Block Shear

0 in Agv: 0.25 in
2

Block Shear

1 in Ant: 0.20 in
2

Block Shear

1 in Ubs: 1 Block Shear

1 U: 1 Shear Lag Factor

1

Φ Ω
ASD 

CAPACITY

Shear Yielding: φRn = 5.40 kip 1.00 1.5 3.60 kip

 Tensile Yielding:  φRn = 18.23 kip 0.90 1.67 12.13 kip

Shear Rupture: φRn = 4.49 kip 0.75 2 2.99 kip

Tensile Rupture: φRn = 17.67 kip 0.75 2 11.78 kip

Block Shear Rupture: φRn = 12.89 kip 0.75 2 8.59 kip

Bolt Shear Strength: φRn = 12.58 kip 0.75 2 8.39 kip

Bearing Strength at Bolt Hole: φRn = 8.97 kip 0.75 2 5.98 kip

ASD Connection Design Strength: 2.99 kips

Side distance, Leh:

Number of bolts in row:

Number of rows:

Bolt specification:

Thread condition:

Bolt Hole Preparation Method:

Threaded Part Fu:

Bolt spacing, s:

End distance, Lev:

Bolt diameter, d:

3/31/2022

Bolted Shear Connection Design for Bolts in Standard Holes

Steel thickness:

Steel width:

Steel specification:

9/16

ISOMETRIC VIEW

PLATE &

BOLT



DATE:

310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

SHEET: WELD

ROOF SLOPE
Axial Force, Pu

Design Shear, Vu

Design Moment, Mu

Design Torque, Tu

BASE METAL Thickness

ATTACHED PART Thickness

Depth of Preparation, S

Weld type

d

b

Section Modulus of Weld

Reduction Factor for Weld, φ

FEXX

Minimum Weld Size

Weld Size Specified

Axial Stress in Weld fa 0.40

Shear Stress in Weld fv 0.07

Bending Stress in Weld fb 0.53

Torsional Stress in Weld ft 0.00

Allowable Stress in Weld Fw

Combined Unity Check OK

ROOF SLOPE SIDEWALL 12:12 8:12 6:12 5:12 4:12 2:12 0:12

fa 0.00 2.81 4.22 5.62 6.63 7.88 12.60 17.10 ksi

fv 2.81 2.81 2.81 2.81 2.76 2.63 2.10 0.00 ksi

fb 22.50 22.50 22.50 22.50 22.11 21.00 16.80 0.00 ksi

TOAL UC 0.80 0.89 0.94 0.98 1.00 1.00 1.00 0.54

3/31/2022

0.5 in

0.75 sq in

0 in

3340.575 lb

Combined Strength of Weld in Axial, Shear, & Bending

2:12

0.75

556.7625 lb

92.79375 lb-ft

0 lb-ft

0.25 in

0.25 in

FILLET

2

1.5 in

0.000 ksi

32 ksi

1.00

70 ksi

0.141666667 in

0.125 in

12.600 ksi

2.100 ksi

16.800 ksi

10/16

ISOMETRIC VIEW

WELD

OK FOR ALL LOADS AT VARYING PITCH 
(SEE BRACKET STABILITY CALC TO FOLLOW)

WELD, TYP. (4) PLCS.

BASE PLATE

KNUCKLE
PLATES

MAX CASE

UNTIY CHECK



310 5th Street

Springfield, OR

(541)746­0637

18­220 WOODSTONE STRUCTURES

PATIO ROOF RISER

03/31/2022

Joshua Anne.

STEEL BASE PLATE DESIGN

BASE PLATE GEOMETRY PARAMETERS

≔N 5 in Base plate length

≔sN 3 in Anchor spacing

≔B 2.5 in Base plate width

MATERIAL SPECIFICATIONS ≔Φb 0.9

≔Fy 36 ksi Steel yield stress

≔tp 0.25 in Steel plate thickness

≔tpBP 0.375 in Base plate steel thickness

DESIGN FORCES

Tension Side of Base Plate

≔P 1491 lb Downward axial force at column base

≔V 1491 lb Shear at a.acment

≔L 2 in A.achment moment arm

≔Mmax =⋅⋅1.6 V L 4771.2 ⋅lb in Moment at base of a.achment

DOUBLE PLATE ATTACHMENT BENDING 

≔d 1.5 in Width of connec=ng bending element at baseplate

≔npl 2 Number of plates at a.achment

≔Sx =―――
⋅⋅npl tp d

2

6
0.19 in

3
Elas=c sec=on modulus of engaged por=on of baseplate

≔ΦMn =⋅⋅Φb Fy Sx 6075 ⋅lb in Moment strength of baseplate

≔BendingCheck =――
Mmax

ΦMn

0.79

TENSION FORCE AT ANCHOR

≔T 1241 lb Max tension at anchor line (Lag screw yielding)

Z:\2018\18­220 Marlow\BASEPLATE CALC.mcdx
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ISOMETRIC VIEW

BASEPLATE

DOUBLE

PLATE1

2

1

2

P

M

V

GENERIC BASE PLATE SHOWN

SEE SHEET: "STATICS (WOOD SPECIES)"



310 5th Street

Springfield, OR

(541)746­0637

18­220 WOODSTONE STRUCTURES

PATIO ROOF RISER

03/31/2022

Joshua Anne.

BASE PLATE BENDING - TENSION

≔d 1.5 in Width of connec2ng bending element at baseplate

≔x =⋅⎛⎝ -sN ⋅0.95 d⎞⎠ 0.5 0.79 in Effec2ve can2lever distance of baseplate to tension anchor

≔b =min
⎛
⎜
⎝

,―――
⋅2 x

cos ⎛⎝45 °⎞⎠
2.5 in

⎞
⎟
⎠

2.23 in Effec2ve width of baseplate engaged in bending

≔Zx =―――
⋅b tpBP

2

4
0.08 in

3
Plas2c sec2on modulus of engaged por2on of baseplate

≔m =⋅⋅1.6 T x 1563.66 ⋅lb in Moment at tension side of baseplate

≔ΦMn =⋅⋅Φb Fy Zx 2537.13 ⋅lb in Moment strength of baseplate

Moment at Base Plate ­ Case 1

≔M1 ⋅1396 lb in

Moment at Base Plate ­ Case 2

≔M2 ⋅663 lb in

Moment at Base Plate ­ Case 3 (Max at 2:12)

≔M3 ⋅1176 lb in

≔BendingCheck =―――――――
⋅1.6 max ⎛⎝ ,,M1 M2 M3

⎞⎠

ΦMn

0.88

SHEAR AT BASE PLATE ­ STEEL AT GAP BETWEEN KNUCKLE PLATE INSET IN BASE PLATE

≔ΦV 0.9

≔Cv 1.0
≔b 0.25 in

=tpBP 0.38 in

≔Aw =⋅b tpBP 0.09 in
2

≔ΦVn =⋅⋅⋅ΦV 0.6 Fy Aw Cv 1822.5 lbf

=――
ΦVn

1.6
1139.06 lbf

Z:\2018\18­220 Marlow\BASEPLATE CALC.mcdx
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――
ΦVn

2

SEE MODEL RESULTS NEXT PAGE

SEE MODEL RESULTS NEXT PAGE

SEE MODEL RESULTS NEXT PAGE

xx d

l

w

R

R

CASE 1

xx d

l

p

-p

R

R

CASE 2

xx d

l

p

w
-p

R

R

CASE 3

BEAM MODELS OF STRIP BETWEEN KNUCKLE PLATES - LOAD CASE FACTOR = 0.5

FORCE COUPLE
RESULTING FROM MOMENT

TENSION FORCE RESULTING
FROM AXIAL FORCE COMPONENT

SIDEWALL

0:12

12:12 8:12 6:12 5:12 4:12 2:12

1.75"

1"

1.5"

BETWEEN FORCES

AXIAL UDL

REACTIONS <

SHEAR REACTION AT BASE PLATE

2 2

KNUCKLE PLATE FORCES DISTRIBUTED
DIRECTLY TO BASE PLATE BY WELD

CHECK SHEAR STRENGTH OF
STEEL HERE FOR IDEALIZING
CENTER STRIP AS BEAM

SKETCH OF BASEPLATE

-378.7

-636.6

-211.4

-647.8

-145.6

-652.1

-88.6

-655.9

5.2

-662.2

-620.5

568

135.4

-620.5

-568

-652.5



Company : BRANCH ENGINEERING, INC. July 9, 2018
11:48 AMDesigner : JOSHUA  ANNETT

Job Number : Checked By: RICK HERNANDEZ, P.E., S.E.
Model Name :

Maximum Member Section Forces (By Combination)

LC Member Label Axial[lb] Loc[in] Shear[lb] Loc[in] Moment[lb-in] Loc[in]

1 1 M1 max 0 0 1241.003 2.25 1396.128 1.5
2 min 0 0 -1241.002 0 0 0
3 1 M2 max 0 0 1325.387 1 662.693 1
4 min 0 0 -662.693 0 -662.693 2
5 1 M3 max 0 0 1242.415 1.969 955.151 1
6 min 0 0 -976.696 0 0 0
7 1 M4 max 0 0 1189.271 1.969 1018.94 1
8 min 0 0 -1046.315 0 0 0
9 1 M5 max 0 0 1127.222 1.969 1044.49 1
10 min 0 0 -1075.514 0 0 0
11 1 M6 max 0 0 1089.549 1.969 1060.002 1
12 min 0 0 -1093.243 0 0 0
13 1 M7 max 0 0 1046.081 1.969 1079.641 1.063
14 min 0 0 -1113.698 0 0 0
15 1 M8 max 0 0 935.434 1.969 1175.683 1.281
16 min 0 0 -1165.767 0 0 0

RISA-2D Version 17.0.0      Page 1 [Z:\2018\18-220 Marlow\Baseplate statics check.r2d] 
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C
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CASE 1

CASE 2

1396.1

662.7

-662.7

955.2 1018.9 1044.5 1060 1079.6 1175.7

CASE 1

CASE 2

CASE 3



DATE:

310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

SHEET: STATICS (DF)

HARDWARE 

MOMENT 

ARM, L

ANCHOR 

SPACING, S

CL COL TO 

ANCH, A'

EDGE OF 

BEARING TO 

ANCHOR, N'

LENGTH OF 

BEARING, A

2 in 3 in 1.5 in 3.75 in 3.75 in

2 in 0 in 1.25 in 1.25 in

ASD CAPACITY OF VARIOUS COMPONENTS ASD CAPACITIES CONTROLLING CAPACITY OF OVERALL ASSEMBLY

5301 lb (2) 1/2" BOLTS THRU 1/4" PLATE 3094 lb MINIMUM DOWNLOAD CAPACITY OF CONNECTIONS ABOVE BASE PLATE

2991 lb 5/8" BOLT THRU 1/4" PLATE

Z = 8290 lb DOUBLE SHEAR STEEL SIDE - STEEL MAIN 2991 lb MINIMUM UPLIFT CAPACITY OF CONNECTIONS ABOVE BASE PLATE

Z = 3094 lb DOUBLE SHEAR WOOD SIDE - STEEL MAIN

Z = 1491 lb SHEAR STRENGTH OF SINGLE LAG 1491 lb SHEAR STRENGTH OF SINGLE LAG (SLIDING RESISTANCE)

W = 1241 lb TENSILE STRENGTH OF LAG BOLT

ROOT DIAMETER OF LAG SCREW, Dr 0.265 1241 lb TENSILE STRENGTH OF LAG BOLT (OVERTURNING RESISTANCE)

DOWN DOWN DOWN DOWN UPLIFT

ROOF PITCH

DOWNWARD 

VERTICAL 

LOAD 

MAGNITUDE,    

-P

UPLIFT 

VERTICAL 

LOAD 

MAGNITUDE, 

P

ANGLE OF 

LOAD 

APPLIED, θ AXIAL FORCE SHEAR MOMENT

TENSION AT 

ANCHOR 

(DOWN 

LOAD CASE)

TENSION AT 

ANCHOR 

(UPLIFT 

CASE) UC SHEAR, V

UC TENSION, 

T MAX T OR V

BASE RATED 

CAPACITY 

FOR 

VERTICAL 

DOWN 

LOADS

(90) (100) (115) (125) (160)

(lb) (lb) (degrees) (lb) (lb) (lb-in) (lb) (lb) (%) (%) (%) (lb) (lb) (lb) (lb) (lb) (lb)

SIDEWALL 1491 1491 0.0 0.0 1491.0 2982.0 1192.8 1192.8 1.000 0.961 1.00 1491 1491 1491 1491 1491 1491

12:12 2109 1463 45.0 1491.0 1491.0 2982.1 596.4 1241.0 1.000 1.000 1.00 2109 2109 2109 2109 2109 1463

8:12 2688 1579 56.3 2236.5 1491.0 2982.1 298.2 1241.0 1.000 1.000 1.00 2688 2688 2688 2688 2688 1579

6:12 3334 1665 63.4 2982.1 1491.0 2982.1 0.0 1241.0 1.000 1.000 1.00 3094 2785 3094 3094 3094 1665

5:12 3809 1729 67.4 3516.4 1465.2 2930.3 0.0 1241.0 0.983 1.000 1.00 3094 2785 3094 3094 3094 1729

4:12 4402 1811 71.6 4175.7 1391.9 2783.8 0.0 1241.0 0.934 1.000 1.00 3094 2785 3094 3094 3094 1811

2:12 6773 2059 80.5 6681.2 1113.5 2227.1 0.0 1241.0 0.747 1.000 1.00 3094 2785 3094 3094 3094 2059

0:12 9070 2482 90.0 9069.6 1241.0 1.000 3094 2785 3094 3094 3094 2482

3/31/2022

LOAD DURATION FACTOR

CAPACITIES SHOWN HERE APPLY ONLY TO INSTALLATIONS USING DOUG-FIR 

(G=0.50) POST ATTACHED TO INSTA-PITCH BAR

PATIO ROOF RISER BRACKET CONNECTION STABILITY (OVERTURNING & SLIDING AT ANCHORED BASE)
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ISOMETRIC VIEW

P
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ADJUSTED ASD CAPACITY



DATE:

310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

SHEET: STATICS (HF)

HARDWARE 

MOMENT 

ARM, L

ANCHOR 

SPACING, S

CL COL TO 

ANCH, A'

EDGE OF 

BEARING TO 

ANCHOR, N'

LENGTH OF 

BEARING, A

2 in 3 in 1.5 in 3.75 in 3.75 in

2 in 0 in 1.25 in 1.25 in

ASD CAPACITY OF VARIOUS COMPONENTS ASD CAPACITIES CONTROLLING CAPACITY OF OVERALL ASSEMBLY

5301 lb (2) 1/2" BOLTS THRU 1/4" PLATE 2826 lb MINIMUM DOWNLOAD CAPACITY OF CONNECTIONS ABOVE BASE PLATE

2991 lb 5/8" BOLT THRU 1/4" PLATE

Z = 8290 lb DOUBLE SHEAR STEEL SIDE - STEEL MAIN 2826 lb MINIMUM UPLIFT CAPACITY OF CONNECTIONS ABOVE BASE PLATE

Z = 2826 lb DOUBLE SHEAR WOOD SIDE - STEEL MAIN

Z = 1491 lb SHEAR STRENGTH OF SINGLE LAG 1491 lb SHEAR STRENGTH OF SINGLE LAG (SLIDING RESISTANCE)

W = 1241 lb TENSILE STRENGTH OF LAG BOLT

ROOT DIAMETER OF LAG SCREW, Dr 0.265 1241 lb TENSILE STRENGTH OF LAG BOLT (OVERTURNING RESISTANCE)

DOWN DOWN DOWN DOWN UPLIFT

ROOF PITCH

DOWNWARD 

VERTICAL 

LOAD 

MAGNITUDE,    

-P

UPLIFT 

VERTICAL 

LOAD 

MAGNITUDE, 

P

ANGLE OF 

LOAD 

APPLIED, θ AXIAL FORCE SHEAR MOMENT

TENSION AT 

ANCHOR 

(DOWN 

LOAD CASE)

TENSION AT 

ANCHOR 

(UPLIFT 

CASE) UC SHEAR, V

UC TENSION, 

T MAX T OR V

BASE RATED 

CAPACITY 

FOR 

VERTICAL 

DOWN 

LOADS

(90) (100) (115) (125) (160)

(lb) (lb) (degrees) (lb) (lb) (lb-in) (lb) (lb) (%) (%) (%) (lb) (lb) (lb) (lb) (lb) (lb)

SIDEWALL 1491 1491 0.0 0.0 1491.0 2982.0 1192.8 1192.8 1.000 0.961 1.00 1491 1491 1491 1491 1491 1491

12:12 2109 1463 45.0 1491.0 1491.0 2982.1 596.4 1241.0 1.000 1.000 1.00 2109 2109 2109 2109 2109 1463

8:12 2688 1579 56.3 2236.5 1491.0 2982.1 298.2 1241.0 1.000 1.000 1.00 2688 2543 2688 2688 2688 1579

6:12 3334 1665 63.4 2982.1 1491.0 2982.1 0.0 1241.0 1.000 1.000 1.00 2826 2543 2826 2826 2826 1665

5:12 3809 1729 67.4 3516.4 1465.2 2930.3 0.0 1241.0 0.983 1.000 1.00 2826 2543 2826 2826 2826 1729

4:12 4402 1811 71.6 4175.7 1391.9 2783.8 0.0 1241.0 0.934 1.000 1.00 2826 2543 2826 2826 2826 1811

2:12 6773 2059 80.5 6681.2 1113.5 2227.1 0.0 1241.0 0.747 1.000 1.00 2826 2543 2826 2826 2826 2059

0:12 9070 2482 90.0 9069.6 1241.0 1.000 2826 2543 2826 2826 2826 2482

3/31/2022

LOAD DURATION FACTOR

CAPACITIES SHOWN HERE APPLY ONLY TO INSTALLATIONS USING HEM-FIR 

(G=0.43) POST ATTACHED TO INSTA-PITCH BAR

PATIO ROOF RISER BRACKET CONNECTION STABILITY (OVERTURNING & SLIDING AT ANCHORED BASE)
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ISOMETRIC VIEW

P

V

T

A

ADJUSTED ASD CAPACITY



DATE:

310 5th Street PROJECT: 18-220 WOODSTONE STRUCTURES - PRR

Springfield, Oregon 97477 BY: JOSHUA ANNETT

Telephone:  (541) 746 0637 CHECKED BY: RICK HERNANDEZ, P.E., S.E.

SHEET: STATICS (WC)

HARDWARE 

MOMENT 

ARM, L

ANCHOR 

SPACING, S

CL COL TO 

ANCH, A'

EDGE OF 

BEARING TO 

ANCHOR, N'

LENGTH OF 

BEARING, A

2 in 3 in 1.5 in 3.75 in 3.75 in

2 in 0 in 1.25 in 1.25 in

ASD CAPACITY OF VARIOUS COMPONENTS ASD CAPACITIES CONTROLLING CAPACITY OF OVERALL ASSEMBLY

5301 lb (2) 1/2" BOLTS THRU 1/4" PLATE 2255 lb MINIMUM DOWNLOAD CAPACITY OF CONNECTIONS ABOVE BASE PLATE

2991 lb 5/8" BOLT THRU 1/4" PLATE

Z = 8290 lb DOUBLE SHEAR STEEL SIDE - STEEL MAIN 2255 lb MINIMUM UPLIFT CAPACITY OF CONNECTIONS ABOVE BASE PLATE

Z = 2255 lb DOUBLE SHEAR WOOD SIDE - STEEL MAIN

Z = 1491 lb SHEAR STRENGTH OF SINGLE LAG 1491 lb SHEAR STRENGTH OF SINGLE LAG (SLIDING RESISTANCE)

W = 1241 lb TENSILE STRENGTH OF LAG BOLT

ROOT DIAMETER OF LAG SCREW, Dr 0.265 1241 lb TENSILE STRENGTH OF LAG BOLT (OVERTURNING RESISTANCE)

DOWN DOWN DOWN DOWN UPLIFT

ROOF PITCH

DOWNWARD 

VERTICAL 

LOAD 

MAGNITUDE,    

-P

UPLIFT 

VERTICAL 

LOAD 

MAGNITUDE, 

P

ANGLE OF 

LOAD 

APPLIED, θ AXIAL FORCE SHEAR MOMENT

TENSION AT 

ANCHOR 

(DOWN 

LOAD CASE)

TENSION AT 

ANCHOR 

(UPLIFT 

CASE) UC SHEAR, V

UC TENSION, 

T MAX T OR V

BASE RATED 

CAPACITY 

FOR 

VERTICAL 

DOWN 

LOADS

(90) (100) (115) (125) (160)

(lb) (lb) (degrees) (lb) (lb) (lb-in) (lb) (lb) (%) (%) (%) (lb) (lb) (lb) (lb) (lb) (lb)

SIDEWALL 1491 1491 0.0 0.0 1491.0 2982.0 1192.8 1192.8 1.000 0.961 1.00 1491 1491 1491 1491 1491 1491

12:12 2109 1463 45.0 1491.0 1491.0 2982.1 596.4 1241.0 1.000 1.000 1.00 2109 2030 2109 2109 2109 1463

8:12 2688 1579 56.3 2236.5 1491.0 2982.1 298.2 1241.0 1.000 1.000 1.00 2255 2030 2255 2255 2255 1579

6:12 3334 1665 63.4 2982.1 1491.0 2982.1 0.0 1241.0 1.000 1.000 1.00 2255 2030 2255 2255 2255 1665

5:12 3809 1729 67.4 3516.4 1465.2 2930.3 0.0 1241.0 0.983 1.000 1.00 2255 2030 2255 2255 2255 1729

4:12 4402 1811 71.6 4175.7 1391.9 2783.8 0.0 1241.0 0.934 1.000 1.00 2255 2030 2255 2255 2255 1811

2:12 6773 2059 80.5 6681.2 1113.5 2227.1 0.0 1241.0 0.747 1.000 1.00 2255 2030 2255 2255 2255 2059

0:12 9070 2482 90.0 9069.6 1241.0 1.000 2255 2030 2255 2255 2255 2482

3/31/2022

LOAD DURATION FACTOR

CAPACITIES SHOWN HERE APPLY ONLY TO INSTALLATIONS USING WESTERN 

CEDAR (G=0.36) POST ATTACHED TO INSTA-PITCH BAR

PATIO ROOF RISER BRACKET CONNECTION STABILITY (OVERTURNING & SLIDING AT ANCHORED BASE)

16/16

ISOMETRIC VIEW

P

V

T

A

ADJUSTED ASD CAPACITY
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