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Is the Code Reasonable? g[%wesmmgmm

and Geoscientists of BC

A little physics:

200ibs x 30 / 140Ibs / 2.5ft

(.42 = 140lbs = 561bs/ft
4-

EQUIVALENT UDL

A little math:
140 |bs / 2.5 ft width = 56 lbs / ft
Code requires 50 Ib/ft
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How does that work? B i e
lVenical

Lateral
O€e—

42"

10" i N\ 54 %

Mf

M; = 15,900 in-lbs

O

Te=Mg/4” =3,975lbs

V=100 plf * 4ft = 400 Ibs

™ Read Jones Christoffersen|
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Continuity of Responsibility
The Design Guide

P Professional Engineers
E and Gepscientists of BC

Wood rail - Milkwork

Steel stanchion-
Miscellaneous metalks

Connection to base
structure

GlassPanel-supply
and installation

Specially glass Fittings
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Div.10 - Specialties BE oo e
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Testing Guidelines for Guards B o o

and Geoscientists of BC

Loads to be based on NBC 4.1.5.15.

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

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

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

™ Read Jones Christoffersen)
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Interpreting Test Results BE oo e
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The test confirms our Assumptions about the

prying failure in the tab.
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Guards in Wood Frame R oo e

Edge of Deck L
(b [
131_4/!

and Geoscientists of BC

- P S—

Posts at +/- 4’ o/c \

Joists at 16” o/c
60" é /

‘
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Guards in Wood Frame

. 3/ Top Rail
L Guard Post
42 o Rim Joist (D.Fir)
K |
- \ )

2015-10-06

P Professional Engineers
and Geoscientists of BC

Design of top rail (assume elastic)

M; = (wf*L2)/8 = [(100plf)(1.5)(48")?]/8

=43,200 in-lbs
Determine required S, Mr=¢ SFy
S=Mr /(¢ Fy) = 43.2in-kip / (0.9*50ksi)

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

Design of posts

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

Determine required S, Mr=¢ SFy

/\Typmal Guardrail Section s=Mr/ (¢ Fy) = 15.9in-kip / (0.9*50ksi)

”

Guards in Wood Frame

ALUMINUM GUARDRAIL W/ GLASS INFILL PANELS BY RAILING
MANUFACTURER

LAP FLASHING ONTO TOP SURFACE 4° MIN. *\

2x6 BLOCKING BETWEEN JOIST

EXTRA 236 ELDCK\ND AT GUARDRAL
CONNECTIO!

STRAPPING EACH JOIST
ON EHER SIDE OF
GUARDRAL CONMECTION
(S€E DET. 8/R-3.2)

—I
i

'

MIN,

3 1/2°

\RAIUNG CONNECTION
(4-1/2"8 LAG SCREWS

6" LONG WIN.)

@ GUARDRAIL CONNECTION
32,5 =10

”

2x6 D. FIR BLOCKING
CONT.

2x6 RIM JOIST CONT.

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

Read Jones Christoffersen|
Consulting Engineers

Eé Professional Engineers
E

and Geoscientists of BC
Connection Design
Mg = 15,900 in-Ibs
T,=M, /4" =3,975 Ibs
V= 100 plf * 4ft = 400 Ibs

{—PRE—FINISHED
METAL FLASHING

Try %" Lag screws:

Shear Resistance, Qr
Q, = Q' *ng *ng*K’ = 3.19kN*2%2*K’
K’ = Ky Kge Ky = (1.0)(1.0)(1.0)
Q,=2,870Ib > V; -OK-

Withdrawal Resistance, Prw

Prw = P'rw*Lt*nF*K’'*J,
=102(N/mm)*(3*38mm)*2*K'*J,

K" = Kp Kge K+ =(1.0)(1.0)(1.0)

Jg=1.0

Prw=5,2281b>T, -OK-

Read Jones Christoffersen)
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Base Building

SIMPSON STRONG—TIE ¢S 18 FACE MOUNTED CUARDRAIL 4
C/W 10D NALS TO TOF AN POSTS BY OTHERS
BOT. OF JOISTS AT EVERY
GUARDRAIL CONNECTION. F"'” doist . )
(16 NAILS PER SIDE) BLOCKING TF. Typical C$ s
R Installation as a T
— L A -‘ 7ok ik T Floor-to-Floor Tie :
o A | d (CMST requires th GU
o I i minimum Length
W F 2-2x studs)
EXTEND STRa® 12"—1 [ \ K
TOP AND BOT. OF ]
| —H— EXTRA PLY 2x6
JaIsT ] || Blocking aT
N || GUARDRAIL
il (|| CONNECTION Nails not
L ‘|‘ ‘|‘ TP, required in
2x6 JOISTS & clear span
16" 0.C. TYP.
8 B
PLYWOOD i
SHEATHING v
1°-4" Provide mi
rovide min.
1%" end distance
for CS and CMST
Equal number of
m PLAN VIEW specified nails

Q;E/ 11/2" = 1"'-0" in each end

™ Read Jones Christoffersen|
Consulting Engineers
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Glass Acting as a Guard BE, ooty

Ity Images

\ ff "7 : .
W P 3 N \
™ Read Jones Christoffersen|
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and Geoscientists of BC

AB. GLASS GUARDS AND BALUSTRADES

A5.1 When a brittle material with variable mechanical
properties like glass is used as a structural component
with the potential for catastrophic consequences in the
event of failure, both increased load factors and
alternative load paths are required in the design. For
:glass guards and balustrades the standard addresses

thess factors by the requirement for allernate lights to
be assumed failed in the strength determination, and a
rigid continuous guard over two or more lights.

™ Read Jones Christoffersen)
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Infill glass spans
between posts

2015-10-06

L
e
—y—

o
Top rail 1070
mm above
finished floor
i

-

N

/7

Guard must be structurally continuous across multiple lights and
designed to span across a failed panel — assume alternating panels fail

\
------- |
Top rail 1070
mm above
finished floor

Glass is supported
by cantilevered post.

Glass cantilevers and

/ supports guardrail

Glass spans between posts and must be laminated and designed to
resist the guard load assuming one of the plies has failed.

o A-EL
__'_——'

Glass is supported

. 7 o
‘ 1 by cantilevered post.
Top rail 1070
mm above
finished floor
= o —1 \

B

Glass spans between posts (or if no posts must cantilever from the floor) and must be
laminated and designed to resist the guard load assuming one of the plies has failed.

[

1

=L

= l_—'i_“_

E—

fa

(&) S

Top rail 1070
mm above
finished floor

& -

1 —

Glass can be
supported by
cantilevered post or
must be designed to
cantilever from the
floor (as shown)
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Tempered Glass
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10/10 GLASS WITH 1.52mm

TypICaI GlaSS Guard //’ SGP INTERLAYER

4

- {
m'-r-r- \ 23mm ID
=y ~. 50mm OD
£ 2 BUTTON
E Vi P
E // FIXINGS
o . /
8 E /
= o Y E
[=] - o
=} =1 u
2] 2= &
- -
W
~ $E
0 P rTan
A
0 £ _¥E o
v : ) E 8
.
4 2§
B
|
i p— — - 300 mm - -» 300 mm
o [ b o o
=] 3 IES
- i . L VARIES

480

o | %] GLASS
e o
|

GUARDRAIL SECTION m Read Jones Christoffersen)
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10,51

14,59

-18.68
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GlaSS Guard With Top Rail %meessmnal Engineers

b3 GLass L.
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Ontario Building Code

Location of Glass in a Guard Type of Glass Reguired

Glass located beyond the edge of a floor or within 50 mm of the edge of a floor Heat strengthened laminated glass

Heat strengthened laminated glass

Glass located more than 50 mm inward from the edge of a floor
Heal soaked tempered glass

Heal strengthened laminated glass

Glass located more than 150 mm inward from the edge of a floor Heat soaked tempered glass

Tempered glass not more than 6 mm thick

Read Jones Christoffersen)
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NBC 2015

Proposed changes

Maximum deflection of

individual elements shall
not exceed /360 from a
0.1 kN load

Inward load to be half

the outward design load.

T
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