
P & P CONSULTING ENGINEERS LTD 
Civil and Structural Engineering 

Mr P. Prakash (Director) 6A Montel Avenue, 

B.E. (Civil), CPEng, MIPENZ Henderson, 

Mr J. Dela Cruz AUCKLAND, 0612 

B.E. (Civil), GIPENZ Ph. & Fax 09-836-1853 

Mr H. Yin parmil@pnpltd.co.nz 

B.E. (Civil), GIPENZ joel@pnpltd.co.nz 

Dr. H.D.W. FENDALL (Consultant) hansen@pnpltd.co.nz 

B.E. (Civil) Hons., Ph.D., CPEng, MIPENZ  

  

 
Ref: 11/243/ds9 

18 December 2020 
 

 

 
 

GLASS FITTINGS LTD 
 

ASSESSMENT OF FRAMELESS GLASS BALUSTRADES  
AND POOL FENCE  

 
USING CLEARVISTA SURFACE MOUNTED 

FRAMELESS GLASS CHANNEL 
 

 
 
 



     
     
 

  

 
INDEX PAGE 

 
1. Producer Statement - Design  1 
 
2. Design General   2 
 
 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    3 
 
4. Tests Arrangement & Results                    4 
 
4.1 External Balustrade                      4 
 

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                                                   5 
 

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                                                    5 
 

Refer to Summary Drawings ENG 01 - 02. 
 

6. Assessment of 1.2m High Internal Balustrade                                           6 
 
          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: 
 
1. 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. 

 
2. 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. 
 
3. 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. 
 

4. 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  
 

5. 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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3. LOAD TESTS

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 

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. 

 

 

Frame Assembly 

12 mm thick Toughened 

Glass Panel 

Hydraulic 

Body Frame 

ClearVista Surface Mounted 

Frameless Glass Channel  

Weighing 

Indicator 
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4. TESTS ARRANGEMENT & RESULTS

4.1  EXTERNAL BALUSTRADE 

TEST RESULTS  (Fracture Check) 

Tests 
Target Load 

(Kg) 

Duration 

(mins) 

Observation for 

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) 

Tests 
Target Load 

@ SLS (Kg) 

Deflection @ Top 

Remarks Sample 

1 

Sample 

2 

Sample 

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  
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4.2  POOL FENCE 

TEST RESULTS  (Fracture Check) 

Tests 
Target Load 

(Kg) 

Duration 

(mins) 

Observation for 

Samples 1,2,3 

C 349.7 16 No Fracture 

TEST RESULTS  (Deflection Check) 

Tests 

Target 

Load @ 

SLS (Kg) 

Deflection @ Top 

Remarks Sample 

1 

Sample 

2 

Sample 

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  for the following: 

� Up to Max High Wind 

5. BASE FIXINGS

Refer to Summary Drawings ENG 01 - 02. 
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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 1.02 m 

1.33 

For 1.2 m high Internal Balustrade 

UDL @ Top Edge = 0.35 kN/m 

Max Bending Moment at the Base = 1.5 x 0.35 kN/m x 1.2 m  = 0.63 kN-m / m 

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. 

= 1.17 kN-m / m 

<1.17 kN-m / m 

OK 






