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The Art and Zen Of Guard Design

Leonard Pianalto, M.Sc., P.Eng. Leed AP, FEC

A little physics:

A little math:
140 lbs / 2.5 ft width = 56 lbs / ft
Code requires 50 lb/ft

Is the Code Reasonable?
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How does that work?

42”

10”

Mf

4”

Lateral

Vertical

MF = 15,900 in-lbs

TF = MF / 4” = 3,975 lbs

VF = 100 plf * 4ft = 400 lbs

Continuity of Responsibility

The Design Guide
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Div.10 - Specialties

Loads to be based on NBC 4.1.5.15.

Factored load of 1.67 x Specified load
 without yielding of assembly (Ø = 0.9)

Factored load of 2 x Specified load
 ductile failure mode (Ø = 0.75)

Factored load of 2.25 x Specified load
 brittle failure mode (Ø = 0.67)

Testing Guidelines for Guards
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Interpreting Test Results

The test confirms our Assumptions about the 
prying failure in the tab.

6’-0”

13’-4”

Edge of Deck

Posts at +/- 4’ o/c

Joists at 16” o/c

B

A Plan

Guards in Wood Frame



2015-10-06

5

Guards in Wood Frame

Rim Joist (D.Fir)
42”

10”

Top Rail

Guard Post

B Typical Guardrail Section

Design of top rail (assume elastic)

MF = (wf*L2)/8 = [(100plf)(1.5)(48”)2]/8
= 43,200 in-lbs

Determine required S,     Mr = f S Fy
S = Mr / (f Fy) = 43.2in-kip / (0.9*50ksi)

= .96in3 (15.7E3 mm3) 
 HSS 2-1/2” x 2-1/2” x 3/16”, S=18.7E3 mm3

Design of posts

MF = (Pf*L) = [(225 lf)(1.5)(42” + 10”/2)
= 15,900 in-lbs

Determine required S,     Mr = f S Fy
S = Mr / (f Fy) = 15.9in-kip / (0.9*50ksi)

= .35in3 (5.7E3 mm3) 
Use same section as top trail
 HSS 2-1/2” x 2-1/2” x 3/16”

Guards in Wood Frame
Connection Design

MF = 15,900 in-lbs

TF = MF / 4” = 3,975 lbs

VF = 100 plf * 4ft = 400 lbs

Try ½” Lag screws:

Shear Resistance, Qr

Qr = Q’r*nFe*nR*K’ = 3.19kN*2*2*K’

K’ = KD KSF KT = (1.0)(1.0)(1.0)

Qr = 2,870 lb > VF  -OK-

Withdrawal Resistance, Prw

Prw = P’rw*Lt*nF*K’*JE

= 102(N/mm)*(3*38mm)*2*K’*JE

K’ = KD KSF KT = (1.0)(1.0)(1.0)

JE = 1.0

Prw = 5,228 lb > TF -OK-
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Base Building

FineHomebuilding.com
Spring 2015 Issue
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FineHomebuilding.com
Spring 2015 Issue

Glass Acting as a Guard
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Glass Acting as a Guard
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Typical Glass Guard
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Glass Guard with Top Rail
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Global Deformations

|u| [mm]

23.0

20.9

18.8

16.7

14.6

12.5

10.4

 8.4

 6.3

 4.2

 2.1

 0.0

Max : 23.0

Min :  0.0

IsometricLC1

Loads [kN]

Global Deformations u

Factor of deformations: 47.00
Max u: 23.0, Min u: 0.0 mm

 1.000

Axial Stresses

1,-

 [MPa]

35.0

31.5

28.1

24.6

21.2

17.7

14.3

10.8

 7.4

 3.9

 0.5

-3.0

Max : 35.0

Min : -3.0

IsometricLC1

Loads [kN]

Surfaces Stresses Sigma-1,-

Max Sigma-1,-: 35.0, Min Sigma-1,-: -3.0 MPa

Ontario Building Code
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NBC 2015

Proposed changes

Maximum deflection of 
individual elements shall 
not exceed l/360 from a 
0.1 kN load

Inward load to be half 
the outward design load.


