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1. Producer Statement - Design

2. Design General

The balustrade and pool fence have been tested to comply with AS/NZS

1170.1:2002 Table 3.3 Minimum Imposed Actions for Barriers under

Occupancy Type A, B and C3.

The balustrade and pool fence have also been tested for “High Wind”.
3. Load Tests

4. Tests Arrangement & Results

4.1 External Balustrade

Based on the testing, the external balustrade with 12 mm thick toughened
Grade A Safety Glass and ClearVista Surface Mounted Frameless Glass
Channel is sufficient for the following:

- Occupancy types A, B, C3

- Up to Max High Wind

4.2 Pool Fence
Based on the testing, the pool fence with 12 mm thick toughened
Grade A Safety Glass and ClearVista Surface Mounted Frameless Glass

Channel is sufficient for the following:
- Up to Max High Wind

5. Base Fixings

Refer to Summary Drawings ENG 01 - 02.

6. Assessment of 1.2m High Internal Balustrade

The maximum bending moment for 1.2m high Internal Balustrade is less
than the bending moment from load test used in 1.0m high External Balustrade.

Therefore 1.2m max high Internal Balustrade is satisfactory.

NOTE:

Install Top Rail or Handrail when using 12mm thick Toughened Monolithic Glass.
(Top Rail or Handrail to be designed by others.)

Alternatively use minimum 16mm thick (8mm+8mm) Toughened Laminated Glass
without top rail or handrail.




Notes:

Any parts of the structure which are not covered by the specific design included with these
calculations must comply either with the New Zealand Building Code or specific design as detailed
by others. Any exceptions to this should be referred back to this Design Office.

The above calculations include structural work for which a Building Consent must be obtained prior
to building. It is the Owner’s responsibility to obtain all necessary consents.

It is assumed that the strength and stiffness of the substrate is sufficient to adequately resist the
balustrade loads — this must be confirmed for each installation situation.

This design assumes that all the specified members are suitably protected from excess moisture in
accordance with Section E1, E2 and E3 of the Building Code. All timber, steelwork, bolts and
fasteners to be corrosion protected in accordance with the requirements of NZS 3604:2011 Chapter
4, Durability.

For fixings at external location - must be Stainless Steel
For fixings at internal location — must be Hot-dipped Galvanized Steel

This design is for panels supplied by Glass Fittings Limited which complies with AS/NZ2208 and
accessories supplied by Glass Fittings Limited.
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Technical Data Sheet
Q 2. GENERAL

The glass balustrade and pool fence were tested to comply with the following:

STATUTORY
NZS 4223:2008 (Part 1) Glazing In Buildings
AS/NZS 1170:2002 Loadings Code
NZS 3404:1997 Structural Steel
NZS 3101:1995 Concrete
NZS 3603:1993 Timber
AS/NZS 1664.1:1997 Aluminium Structures - Part 1 Limit State Design
LOADS (Lateral Loads Only Considered)
Live Loads (Refer to Table 3.3 of AS/NZS 1170:)
Occupancy Specific Uses Top Edge Infill
A Internal Domestic Situation Only 0.35kN/m 0B6KN 0.5kPa
Q B & C3  External Domestic Balconies, Offices
and Work Areas. 0.75kN/m 0.6 kN 1 kPa
(NOT subject to Over Crowding) or 0.5 KN
Wind Loads

Design for High Winds in terms of the Wind Speed categories in
NZS 3604:2011 (up to 44 m/s).

Vi z(Ultimate) = 44.0 mfs
V. p(Serviceability) = 373 mfs
q = 1.16 kPa (ULS)
and = 0.83 kPa (SLS)
For external barriers use Cp = 1.30
For internal barriers use Cp = 0.30
Wind Load = qx Cp = 1.51  kPa (ULS)

= 1.08 kPa(SLS)
LOAD FACTORS and DEFLECTIONS
Importance Level = 2

ULS factor = 1.5Q (Refer Section 4.2.2 of AS/NZS 1170)
Maximum Deflection = Height / 30

O

GLASS PROPERTIES

Use Grade A, Toughened Safety Glass, Minimum Residual Surface Compression = 69 MPa.
For High Strength Glass, Minimum Residual Surface Compression = 90 Mpa

For Design Maximum Stress - Refer to Section 3.3.2 of AS 1288:

(%] = 0.67
c1 = 2.5
c2 1
c3 1

f 57.07 -7.88 x In (t) (at edges of glass panels)
71.34 - 9.85 x In (t) (away from edge of glass panels)
Tensile Stress =@ xcl xc2xc3xf

Edge Away From Edge

= 62.8 785 MPa for 12 mm glass thickness

Youngs Modulus = 70 GPa

.

glassfittings.co.nz

2lPage design.fldll’.QUO“T\/




Technical Data Sheet

3. _LOAD TESTS

O

Location of Tests: 49 Woodside Avenue, Auckland

Date of Tests: October 2013

Test Description: External Balustrade and Pool Fence

System Description: 12 mm thick Toughened (Grade A) Safety Glass Balustrade

with ClearVista Surface Mounted Frameless Glass Channel
supplied by Glass Fittings

Setup / Procedure:

The Balustrade and Pool Fence were setup with different load tests, refer to pages 4-5.

The glass panel was supported at the base with ClearVista Surface Mounted Frameless
Q Glass Channel and fixed to the steel frame assembly with M10 bolts as shown below.

Hydraulic Body Frame/Ram and load cell or weighing indicator were used to attain

the required test loads.

Hydraulic 12 mm thick Toughened
Body Frame Glass Panel

Weighing
Indicator

ClearVista Surface Mounted
Frame Assembly Frameless Glass Channel

.

glassfittings.co.nz
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Technical Data Sheet

4. TESTS ARRANGEMENT & RESULTS

4.1

EXTERNAL BALUSTRADE

1020mm MAX
1000mm MAX

L ®

©
&

500

12 mm THICK TOUGHENED GLASS

TESTS LOAD LOCATION
A Point Load @ Top Cormer with 50 Diameter Disc
B Horizontal UDL Load @ Top with Solid Steel Beam
C Infill & Wind Load @ Middle Centre with Framing

NOTE:

1. Assuming a coefficient of variation (V'r) of 10% for the glass,

the vanability factor K is taken as 1.33for 3 test samples.

2 The structure to which the balustrade systemis attached

was not tested or analysed. The strength and stiffness of the
substrate strudture must be specifically confirmed for each situation.

DECK LEVEL

20

100

100

1400

TEST RESULTS (Fracture Check)

Tests Target Load | Duration Observation for
(Kg) (mins) Samples 1,2,3
A 122.0 16 No Fracture
B 213.5 16 No Fracture
C 292.4 16 No Fracture

TEST RESULTS (Deflection Check)

Deflection @ Top
Tests Target Load Sample | Sample | Sample | Remarks
@ SLS (Kg) P P P
1 2 3
A 61.2 24 23 24 Passed
B 107.0 31 32 29 Passed
C 158.0 18 17 18 Passed

Allowable Deflection = H/30 = 34 mm

Based on the testing, the external balustrade with 12 mm thick toughened Grade A Safety
Glass and ClearVista Surface Mounted Frameless Glass Channel is sufficient for the
following:
» Occupancy types A, B, C3
» Up to Max High Wind

glassfittings.co.nz
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Technical Data Sheet

4.2 POOL FENCE

1220mm s
1200 mm M

B0

%

12 mm THICK TOUGHENED GLASS

EsT S| LOAD LOCATION |
[ © [ Wwind Load @ Middle Centre with Framing|

DECK LEVEL

100 400

400

100

1400

TEST RESULTS (Fracture Check)

Tests Target Load Duration Observation for
(Kg) (mins) Samples 1,2,3

C 349.7 16 No Fracture

TEST RESULTS (Deflection Check)
Target Deflection @ Top
Tests Load @ Sample | Sample | Sample | Remarks
SLS (Kg) 1 2 3
C 188.9 26 27 26 Passed

Allowable Deflection = H/30 = 40.7 mm

Based on the testing, the pool fence with 12 mm thick toughened Grade A Safety Glass
and ClearVista Surface Mounted Frameless Glass Channel is sufficient
» Up to Max High Wind

for the following:

5. BASE FIXINGS

Refer to Summary Drawings ENG 01 - 02.

glassfittings.co.nz
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Technical Data Sheet

6.0 ASSESSMENT OF 1.2 m HIGH INTERNAL BALUSTRADE

From load tests used in 1.0 m high External Balustrade (Refer to page 4)
Maximum Test Load Applied @ Top Edge = 213.5 kg (2.14 kN)

Width of Glass Panel = 1.4 m

Variability Factor, kt = 1.33

Equivalent UDL @ Top Edge = 2.14kN / 1.4m = 1.53 kN/m

Max Bending Moment at the Base = 1.53 kN/m x 1.02m _
1.33

1.17 kKN-m / m

For 1.2 m high Internal Balustrade
UDL @ Top Edge = 0.35 kN/m

Max Bending Moment at the Base = 1.5x 0.35kN/mx1.2m = |0.63kN-m/m | <41.17kN-m/m
OK

The maximum bending moment for 1.2m high Internal Balustrade is less than the
bending moment from load test used in 1.0m high External Balustrade.

Therefore 1.2m max high Internal Balustrade is satisfactory.

glassfittings.co.nz
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1400 MM MAX PER PANEL THIS GLASS BALUSTRADE IS SUITABLE FOR THE FOLLOWING:

LIVE LOAD:
[~ TOP RAIL OR HANDRAIL (DESIGNED BY OTHERS) OCCUPANCY TYPE REFER TABLE 3.3 OF AS/NZS 1170
A ALL AREAS WITHIN OR SERVING EXCLUSIVELY
ONE DWELLING INCLUDING STAIRS, LANDINGS
Alternatively use minimum 16mm thick (8mm+8mm) ETC. BUT EXCLUDING EXTERNAL BALCONIES &
\ Toughened Laminated Glass without top rail or handrail. EDGES OF ROOFS.
\ INCLUDING 1.2M HIGH INTERNAL BALUSTRADE
B & C3 EXTERNAL DOMESTIC BALCONIES, OFFICES
12 mm THICK TOUGHENED GRADE A SAFETY GLASS AND WORK AREAS.
(NOT SUBJECT TO OVER CROWDING)
M M T CHANNEL & PACKERS AS
= PER GLASS FITTINGS LTD. WIND LOAD:  UP TO "HIGH" WIND ZONE WITH MAXIMUM BASIC
= W WIND SPEED OF 44 m/s.
W = (DESIGN WIND PRESSURE = 1.5 kPa @ ULS)
N o
2 = FIXINGS:
m 1. ALL ANCHORS MUST BE INSTALLED IN ACCORDANCE WITH
CLEARVISTA SURFACE MOUNTED FRAMELESS R MANUFACTURERS REQUIREMENTS.
GLASS CHANNEL SUPPLIED BY GLASS FITTINGS LTD.
2. BOLTING ARRANGEMENT MUST COMPLY WITH RELEVANT MATERIAL
CODES.
| 65 | 3. STRENGTH & STIFFNESS OF THE SUBSTRATE STRUCTURE MUST BE
SUFFICIENT FOR THE BALUSTRADE LOADS - THIS MUST BE SPECIFICALLY
CHECKED BY OTHERS FOR EACH SITUATION.
CHANNEL DETAILS
_ _ _ _ _ _ _ DECK LEVEL DURABILITY
_ _ _ _ _ _ _ 1. ALL FIXINGS & STRUCTURAL STEEL MUST COMPLY WITH SECTION 4
- | 100 | S _ S _ S _ S _ S _ S | 100 | "DURABILITY" OF NZS 3604:2011.
N I T T T T T I T 1
TYPICAL ELEVATION NOTE:
S = MAXIMUM SPACING OF THE BASE FIXINGS
i i T T T
Internal Balustrade Internal Balustrade Internal Balustrade Internal Balustrade Internal Balustrade
M12 Chemset Anchor Studs Grade 5.8 M10 Chemset Anchor Studs Grade 5.8 M10 Grade 4.6/S Bolts M10 Grade 4.6/S Bolts M10 Coach Screws
with Epcon C6 Series with Epcon C6 Series Min Penetration into timber, x = 95 mm
External Balustrade External Balustrade
External Balustrade External Balustrade M10 Grade A4-70 M10 Grade A4-70 External Balustrade
M12 Chemset Anchor Studs Grade A4/316 M10 Chemset Anchor Studs Grade A4/316 Stainless Steel Bolts Stainless Steel Bolts M10 Coach Screws
Stainless Steel with Epcon C6 Series Stainless Steel with Epcon C6 Series Min Penetration into timber, x = 112 mm
Spacing of Anchors, Spacing of Anchors, Spacing of Bolts, Spacing of Bolts, Spacing of Coach Screws,
S = 400mm max S = 200mm max S = 400mm max S = 200mm max S = 200mm max
DECK LEVEL DECK LEVEL DECK LEVEL DECK LEVEL DECK LEVEL
= . - - = . v -
. < £ . v £
. ﬁ . :0.v X
g - ~ g - © - - -
50mm Min. . = 50mm Min. =
(Concrete 4 . (Concrete 4 . -
Edge Distance) Edge Distance) ,
d =140 Min Embed t into C t d=125 Min Embed t into C t 85xG5x5 Square Washers
= mm Min Embedment into Concrete = mm Min Embedment into Concrete
(Min Concrete Strength to be 20 MPa) (Min Concrete Strength to be 20 MPa) _H_X_ ZO |_|O mn_umm_l _H_X_ me |_|O ._u__/\_wmm _H_X_ ZO ._uo |_|_ _/\_wm_um
USING BOLTS USING COACH SCREWS
FIXING TO CONCRETE FIXING TO CONCRETE

P & P CONSULTING ENGINEERS LTD | GLASS FITTINGS LTD - CLEARVISTA SURFACE MOUNTED FRAMELESS GLASS CHANNEL Scales  NOT TO SCALE Project  11/243

Civil and Strucfural Engineering
6A Montel Avenue, Henderson ph: 836-1853 INTERNAL & EXTERNAL BALUSTRADES Drawn JD Date 18-12-20 | Sheet ENG 01




1400 MM MAX PER PANEL

12 mm THICK TOUGHENED GRADE A SAFETY GLASS
CHANNEL & PACKERS AS
PER GLASS FITTINGS LTD.

x| 2

- 5 B )

S| R N 3

N o N

| i

I 1
CLEARVISTA SURFACE MOUNTED FRAMELESS
GLASS CHANNEL SUPPLIED BY GLASS FITTINGS LTD.
CHANNEL DETAILS
- - . - . - - DECK LEVEL
- | 100 | S _ S _ S _ S _ S _ S | 100 |
N ) T T T T T T T 1 ZO._-m”
S = MAXIMUM SPACING OF THE BASE FIXINGS
TYPICAL ELEVATION
<
ar r
Pool Fence
Pool Fence Pool Fence

M12 Chemset Anchor Studs Grade A4/316
Stainless Steel with Epcon C6 Series

Spacing of Anchors,
S = 400mm max

Spacing of Anchors,
S = 200mm max

M10 Chemset Anchor Studs Grade A4/316
Stainless Steel with Epcon C6 Series

M10 Grade A4-70
Stainless Steel Bolts

Spacing of Bolts,
S = 400mm max

THIS POOL FENCE IS SUITABLE FOR THE FOLLOWING:

WIND LOAD:

UP TO "HIGH" WIND ZONE WITH MAXIMUM BASIC

WIND SPEED OF 44 m/s.
(DESIGN WIND PRESSURE = 1.5 kPa @ ULS )

FIXINGS:

1. ALL ANCHORS MUST BE INSTALLED IN ACCORDANCE WITH
MANUFACTURERS REQUIREMENTS.

2. BOLTING ARRANGEMENT MUST COMPLY WITH RELEVANT MATERIAL

CODES.

3. STRENGTH & STIFFNESS OF THE SUBSTRATE STRUCTURE MUST BE
SUFFICIENT FOR THE BALUSTRADE LOADS - THIS MUST BE SPECIFICALLY
CHECKED BY OTHERS FOR EACH SITUATION.

DURABILITY

1. ALL FIXINGS & STRUCTURAL STEEL MUST COMPLY WITH SECTION 4
"DURABILITY" OF NZS 3604:2011.

Pool Fence
M10 Grade A4-70
Stainless Steel Bolts

Spacing of Bolts,
S =200mm max

DECK LEVEL

DECK LEVEL|
DECK LEVEL| = - A DECK LEVEL|
- \.,. . g £
. Qg £ €
IS . o
: 10 9 -+ =
~ : ~
- < ~ = 50mm ) m ~
S0mm__ | ] (Concrete 4
(Concrete 4 . Edge Distance)
Edge Distance)

d = 140 mm Min Embedment into Concrete
(Min Concrete Strength to be 20 MPa)

FIXING TO CONCRETE

d = 125 mm Min Embedment into Concrete
(Min Concrete Strength to be 20 MPa)

FIXING TO STEEL

L
65x65x5 Square Washers

FIXING TO TIMBER

Pool Fence
M10 Coach Screws
Min Penetration into timber, x = 112 mm

Spacing of Coach Screws,
S =200mm max

DECK LEVEL

FIXING TO TIMBER
USING COACH SCREWS

P & P CONSULTING ENGINEERS LTD

Civil and Strucfural Engineering
6A Montel Avenue, Henderson ph: 836-1853

USING BOLTS
FIXING TO CONCRETE
GLASS FITTINGS LTD - CLEARVISTA SURFACE MOUNTED FRAMELESS GLASS CHANNEL Scales NOT TO SCALE Project  11/243
POOL FENCE Drawn JD Date 18-12-20 | Sheet ENG 02




