
Structural calculations
Anchorage of Dental Equipment to Interior Wall:

Oak Board over Wood Studs

Prepared for: Henry Schein Dental
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Summary of results

 Use (8) 3/8” diameter x 4” long lag screws (2 lags/stud) to anchor the 2x10 oak board to 
the wall.

 To adequately secure the KAVO Orthopantomograph OP 3D unit to wall, use (2) 3/8” 
diameter x 1-1/2” long lag screws anchored into the oak board.

 To adequately secure the Planmeca Viso unit to wall/backing, use (4) 3/8” diameter x 1-
1/2” long lag screws anchored into the oak board.

 Refer to attached Backing Installation Detail for additional information.
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LAG SCREW ANALYSIS



Client: Henry Schein Dental

Project Description: Anchorage of Oak Board to Wall Studs

Designed By: ETP

Date: 2/4/2022

LOADING INFORMATION:

Withdrawal Load (ASD), P = 1,400 lbs. per Viso manual (p18)

Factored Withdrawal Load (LRFD), P = = 1,400 x 1.4 1,960 lbs. Factored as noted

Load Duration Factor, CD (ASD) = 0.90 Table 2.3.2

Time Effect Factor, λ (LRFD) = 0.60 Appendix N; N.3.3

LAG SCREW INFORMATION:
Lag Screw Diameter, D = 3/8"

Selected Length, L = 4"

Root Diameter, Dr = 0.265 in. Appendix A; Table L2

Overall Thread Length, T = 2.500 in. Appendix A; Table L2

Unthreaded Length, S = 1.500 in. Appendix A; Table L2

Tapered Tip Length, E = 0.219 in. Appendix A; Table L2

Maximum Effective Thread Length = L - S - E = 2.281 in.

Standard Washer Thickness = 0.083 in. override

No. of Lag Screws Provided = 8

MEMBER GEOMETRY:
Side Member/Sheathing Thickness = 2.500 in.

Actual Thread Length Embedment Into Member, pt = 1.198 in. Thread length into stud

Specific Gravity of Member, G = Average SG for studs 0.42 Table 12.3.3A

ANALYSIS:

Unadjusted Withdrawal Value, W = 1800 G
3/2

 D
3/4

 = 235 lbs/in. (12.2-1)

Adjusted Withdrawal Values:

For ASD: W' = W CD = 211 lbs/in.

For LRFD: W' = W 3.32 0.65 λ = 304 lbs/in.

No. Lag Screws Req'd: Check:

ASD = PASD/(pt x W'ASD) = 5.5 lags OK

LRFD = PLRFD/(pt x W'LRFD) = 5.4 lags OK

RESULTS:

Dead Load

1.4D

LAG SCREW WITHDRAWAL ANALYSIS
Analyzed in Accordance with the 2018 NDS Design Specifications (ASD & LRFD)

Use (8) 3/8" dia. x 4" lag screws (anchored into studs) to properly secure the 2x10 

Oak board to wall.

thickness of bracket + 

board + drywall

2/10/2022 (10:28 AM)



Client: Henry Schein Dental

Project Description: Bracket Anchorage to Oak Board (OP 3D unit)

Designed By: ETP

Date: 2/7/2022

LOADING INFORMATION:

Withdrawal Load (ASD), P = 340 lbs. per OP 3D manual (p8)

Factored Withdrawal Load (LRFD), P = = 340 x 1.4 476 lbs. Factored as noted

Load Duration Factor, CD (ASD) = 0.90 Table 2.3.2

Time Effect Factor, λ (LRFD) = 0.60 Appendix N; N.3.3

LAG SCREW INFORMATION:
Lag Screw Diameter, D = 3/8"

Selected Length, L = 1-1/2"

Root Diameter, Dr = 0.265 in. Appendix A; Table L2

Overall Thread Length, T = 1.250 in. Appendix A; Table L2

Unthreaded Length, S = 0.250 in. Appendix A; Table L2

Tapered Tip Length, E = 0.219 in. Appendix A; Table L2

Maximum Effective Thread Length = L - S - E = 1.031 in.

Standard Washer Thickness = 0.083 in. override

No. of Lag Screws Provided = 2

MEMBER GEOMETRY:
Side Member/Sheathing Thickness = 0.250 in.

Actual Thread Length Embedment Into Member, pt = 0.948 in. Embedment into oak board

Specific Gravity of Member, G = Average SG for Oak 0.67 Table 12.3.3A

ANALYSIS:

Unadjusted Withdrawal Value, W = 1800 G
3/2

 D
3/4

 = 473 lbs/in. (12.2-1)

Adjusted Withdrawal Values:

For ASD: W' = W CD = 426 lbs/in.

For LRFD: W' = W 3.32 0.65 λ = 613 lbs/in.

No. Lag Screws Req'd: Check:

ASD = PASD/(pt x W'ASD) = 0.8 lags OK

LRFD = PLRFD/(pt x W'LRFD) = 0.8 lags OK

RESULTS:

LAG SCREW WITHDRAWAL ANALYSIS
Analyzed in Accordance with the 2018 NDS Design Specifications (ASD & LRFD)

Dead Load

1.4D

thickness of bracket

Use (2) 3/8" dia. x 1-1/2" lag screws to properly secure the OP 3D bracket to oak 

board.
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Client: Henry Schein Dental

Project Description: Bracket Anchorage to Oak Board (Viso unit)

Designed By: ETP

Date: 2/7/2022

LOADING INFORMATION:

Withdrawal Load (ASD), P = 1,400 lbs. per Viso manual (p18)

Factored Withdrawal Load (LRFD), P = = 1,400 x 1.4 1,960 lbs. Factored as noted

Load Duration Factor, CD (ASD) = 0.90 Table 2.3.2

Time Effect Factor, λ (LRFD) = 0.60 Appendix N; N.3.3

LAG SCREW INFORMATION:
Lag Screw Diameter, D = 3/8"

Selected Length, L = 1-1/2"

Root Diameter, Dr = 0.265 in. Appendix A; Table L2

Overall Thread Length, T = 1.250 in. Appendix A; Table L2

Unthreaded Length, S = 0.250 in. Appendix A; Table L2

Tapered Tip Length, E = 0.219 in. Appendix A; Table L2

Maximum Effective Thread Length = L - S - E = 1.031 in.

Standard Washer Thickness = 0.083 in. override

No. of Lag Screws Provided = 4

MEMBER GEOMETRY:
Side Member/Sheathing Thickness = 0.250 in.

Actual Thread Length Embedment Into Member, pt = 0.948 in. Embedment into oak board

Specific Gravity of Member, G = Average SG for Oak 0.67 Table 12.3.3A

ANALYSIS:

Unadjusted Withdrawal Value, W = 1800 G
3/2

 D
3/4

 = 473 lbs/in. (12.2-1)

Adjusted Withdrawal Values:

For ASD: W' = W CD = 426 lbs/in.

For LRFD: W' = W 3.32 0.65 λ = 613 lbs/in.

No. Lag Screws Req'd: Check:

ASD = PASD/(pt x W'ASD) = 3.5 lags OK

LRFD = PLRFD/(pt x W'LRFD) = 3.4 lags OK

RESULTS:

Use (4) 3/8" dia. x 1-1/2" lag screws to properly secure the Viso bracket to oak 

board.

LAG SCREW WITHDRAWAL ANALYSIS
Analyzed in Accordance with the 2018 NDS Design Specifications (ASD & LRFD)

Dead Load

1.4D

thickness of bracket

2/10/2022 (10:28 AM)



INSTALLATION DETAIL



February 10, 2022



SUPPORTING DOCUMENTATION



1500 newtons (N)
= 337.2 lbs
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