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1 General

The glass insert panels are manufactured by “Jockimo Inc. projects”, UL approved in
accordance with UL 410, the US standard for the slip resistance of insert surface materials.

Address of the Manufacturer: Jockimo Inc. projects
20101 SW Birch, Suite #276
Newport Beach, CA 92660
This report is about the glass panels only. .
WD

1.1 Project documents from the client O
Submitted by mail on 21° March 2011: . 6\
A

8 panels: 50

3/8" top layer — Low Iron tempered {(\
.060 inter layer - PVB K&O
3/8" middle layer — Low Iron tempered
.060 inter layer — Sentry Glass Plus fb %
3/8" bottom layer — Low Iron tempered

)

& 4
)
1.2 Safety concept

Due to the specific features of glass the& \s are built from three single panes. For the
calculations, we use two scenarios:

Scenario 1:  Two panes carry t \}?plled loads for a long period of time (usually 10 years).
Scenario 2:  One pane brea d onIy two panes can carry the loads for a shorter period
of time usuaII year), assuming that the owner replaces a broken panel.

In the serviceability st }vhlch shows the deflections, all panes are considered.

Note: The shown&%d of time does not reflect the lifespan, but the accumulated load

duration.

t bo(')\)
o
L&
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2 Description of the construction

2.1  General

LEICHT

Page 3

The considered glass panels (approx. 58” x 62, 42-1/2” x 62” and 56” x 62”) are supported by
a steel structure. From an engineering point of view the 58” x 62” plates are governing
because of the bigger span. Due to this in the following only these panels are considered.
This approach guarantees a sufficient safety for all panels with a shorter length than 58\*’

Glass build-up

O

| Number of layers: | 3 C\)J:\
Build-up Thickness Materia O
~

Upper layer: 3/8” t ered
Inter-layer: 0.06” Liquid lamination
Middle layer: 3/8” S empered
Inter-layer: 0.06” "o Liquid lamination
Bottom layer: 3/8” \(b' tempered

2.2 Geometry 5\0

N

Size of the calculated panel: 58” x 62", \4

support

58”

A
v

Geometry
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2.3 Bearing conditions

The panel is supported on the considered sides in vertical direction. It is assumed that the
entire construction is stable without any strength of the glass. The type of silicone and setting
blocks is to be specified by Jockimo. Using products other than specified can cause product
failure and doing so voids any warranty. The silicone setting strips should be glued to the
steel substructure before the glass is set. The silicone setting blocks should be 60 - 70 shore
and have a minimum allowable stress of 500 psi.

3

o)

2.4 General notes

The position of the glass sheets is to be fixed against uplift at the support, eith$@
mechanical fixing or splicing to the support. (N
o

50

The engineering for this report is based on working with Jockimo Inc. projects products only. The use of any
other manufacturers is not approved and if so done the engineering below shall be considered null and void. Any
attempt to do so, or to copy our analysis for usage with another supplier is unacceptable.




LEICHT

Page 5

3 Material properties

3.1 Glass

B Young’s Modulus = 10,400,000 psi
m Poisson Ratio = 0.22
m  Allowable edge stress per ASTM E1300 :

3.1.1 Scenario 1: \%’

Load duration 10 years O(\

Glass type: FT FT = Fully tempered, HS = Heat Strengthened, A = Annealed
Glass Slope: 0 Degrees from horizontal (input is limited from 0° to 90°)

load duration (d): 3,15E+08 seconds

Data from Table 6 of Gana Manual:

A HS FT
Breakage 1/1,000 1900 4700 10200

i, due to 60 nd load duration.
Breakage 81,000 2800 5600 11200 Pov @€ o BUsecondioadduralion

For overhead glazing (Slope < 759, design values with probability of breakage of 1 lite in 1,000 will
be used. For vertical glazing (Slope 2 759, design values with prebability of breakage of 8 lites per
1,000 will be used.

Where: og= appropriate stress from values

|
: ion: [ 60sec |'° : SRR
Design equation: G, = Ol e : above d=load duration for current application (in
\d

days or seconds)
Allowable design stress= 3878 psi

Table 1: Allowable design stress of glag@cording GANA & ASTM with a load duration of 10 years
N
3.1.2 Scenario 2: .\9
%

Load duration 1 year

‘\q

Allowable Desig\?ﬁess of Glass acc. to GANA & ASTM E1300-04 (Appendix X8 & X9)

Glass type: Q FT FT = Fully tempered, HS = Heat Strengthened, A = Annealed

Glass S@ 0 Degrees from horizontal (input is limited from 0° to 90°9)

Ioa@}ation (d): 31536000 seconds

&a from Table 6 of Gana Manual:

S A HS FT
N\~ Breakage 1/1,000 1900 4700 10200

,QQ Breakage 8/1,000 2800 5600 11200 psi, due to 60 second load duration.

For overhead glazing (Slope < 75°), design values with probability of breakage of 1 lite in 1,000 will
be used. For vertical glazing (Slope = 75°), design values with probability of breakage of 8 lites per
1,000 will be used.

*

Design equation: ¢ = 660[60560

Y Where: ogo= appropriate stress from values
d ]

above d=load duration for current application (in

days or seconds)
Allowable design stress= 4478 psi

Table 1: Allowable design stress of glass according GANA & ASTM with a load duration of 1 year
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4 Loads

41 Dead Load-LC1

| Material | Unit weight [pcf] | Note

Glass 159.25 The loads are considered automatically

by the computer program &
O

4.2 Live Load-LC2,LC3

O
The critical load cases are given below. They are based on the requirement .@e ASCE
Tab.4-1 and the IBC, Table 1607.1. C\)L

Load case | Description | Load BO
2 Uniformly distributed live load 1?@
/122= 0.70 psi
3 Concentrated live load 300 Ib on area of 4 sqin
’b‘b 300/4= 75 psi
A
P
100 psf
<
—Cn
LC2: Applied load N7
0\'
Q(Q 300 Ib on area of 4 sg-in
O
e}O
&
LC3: Applied load
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4.3 Load case combinations
Load case combination | Description Note
Scenario 1
LCC 1.1 LC1+2/3LC2 Dead load + uniformly distributed live load,
2 pane
LCC 2.1 LC1+2/3LC3 Dead load + concentrated live load,
2 pane \ .
Scenario 2 AN
LCC1.2 LC1+LC2 Dead load + uniformly distributed I@\Bad,
2 pane Pal

5 System model @)

The calculations were done with the finite element method. The sc&are package is Strand
7. The model uses plate elements. '®)
S
C

.4

Elements are approx. 2 x 2 inches
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6 Stresses and deflections

The calculation includes geometrical nonlinearity.

6.1 Deflections - serviceability state
In the following calculation three panes and the lamination are considered.

LCC 1.1: Dead load + uniformly distributed live load

Deflections LCC 1.1

\
| Max. deflection: | 0.129 [ in 233
AU

BN
LCC 2.1: Dead load + concentrated& load
_ .C

|
»

Pt g C00D) 10d

©

Deflections LCC 2.1

| Max. deflection: | 0.066 | in
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6.2 Stresses
6.2.1 Scenario 1
In the following calculation only two panes are considered with 2/3 of the load.

LCC 1.1: Dead load + uniformly distributed live load

Plate stress 11

Stresses 11 LCC 1.1

| Max. stress: |

Plate stress 22

Stresses 22 LCC 1.1

| Max. stress: | 413 | psi
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LCC 2.1: Dead load + concentrated live load

Plate stress 11

Stresses 11 LCC 2.1

| Max. stress: |

Plate stress 22

&
L&

Strésses 22 LCC 2.1

| Max. stress: | (-) 424 | psi
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6.2.2 Scenario 2
In the following calculation only two panes are considered with full of the load.

LCC 1.2: Dead load + uniformly distributed live load

Plate stress 11

Pa\y
Stresses 11 LCC 2.2. . &V

| Max. stress: |

Plate stress 22

©

Stresses 22 LCC 2.2

| Max. stress: | 589 | psi
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7 Design
7.1 Requirements and Performance by Code
It is assumed that the edges of the glass sheets are seamed or polished.
Code Criteria Value
IBC, Chapter 16, Table 1604.3 Deflection L/360

ASTM E1300 Stresses (@
Load duration 10 years 3,878 psi . O
&

7.2 Requirements by the manufacturer C\)j:\
In this case there are no additional requirements by the manufacturer.so

7.3 Deflections (Scenario 1) O((\
L= 58" S\\

LCC 1.1: Dead load + uniformly distributed live load "o%
2

Deflections Value (@) Confirmation
0.129” L/360 = 58/360 = 0.161” 0.k.
5\\.)
7.4 Stresses — Scenario 1 Q\%
BN
LCC 1.1: Dead load + uniformly Q@Jted live load
C
Design stress =1 Value Confirmation
2,887 psi U ]3,878 psi 0.k.
2
XN

N\

7.5 Stresses —ébg'nario 2

LCC 1.2&&3@1 load + uniformly distributed live load

b

Desi tress Value Confirmation
%ﬁﬁsi 4,478 psi 0.k.
I\\

7.6 Summary

The analysis of the stresses and deflections show sufficient safety for the glass panels.
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