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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. 
 

5. This design is for glass panels which comply with AS/NZS 2208 and accessories supplied by FMI  
Building Innovation Ltd / Vetro Raccordi.  
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3.   LOAD TESTS 

 

Location of Tests:       49 Woodside Avenue, Auckland 

Date of Tests:           Feb 2019 

Test Description:        Load testing of Glass Balustrade  

                       Panel Tested = 1200mm wide x 1080mm high glass panel,  

                       1100mm finished height from FFL 

 

System Description:    The glass balustrade which was supplied by FMI Building Innovation Ltd / 

                 Vetro Raccordi Ltd. comprised of 12mm thick Toughened (Grade A) Safety   

                    Glass supported by ClearVista Surface Mount System and with top  

         capping rail fixed to side posts. 

                                         

Setup / Procedure:   

The balustrade was setup with different load tests as noted on page 4. The glass panel was  

supported at the base with ClearVista Surface Mount System. This system was bolted to the steel  

frame assembly with M10 fixings as shown below. Top capping rail was also installed on the glass  

panel which was fixed to the side posts acting as the supporting neighboring glass panels. 

 

The hydraulic body frame/ram and load cell or weighing indicator were used to attain the required  

test loads.  

 

 

 

 

 

  

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Steel Frame Assembly 

12mm thick Toughened  

Glass Panel with Top 

Capping Rail 

 

Hydraulic 

Body Frame  

ClearVista Surface Mount 

System 

Weighing  
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 4.  TESTS ARRANGEMENT & RESULTS 

 

 4.1  BALUSTRADE 
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TEST RESULTS (Fracture Check - ULS) 

 

Tests 
Target Load 

(Kg) 

Duration 

(mins) 

Observation for 

Samples 1,2,3 

A 122 16 No Fracture 

B 183 16 No Fracture 

C 344 16 No Fracture 

 

 

TEST RESULTS (Deflection Check - SLS) 

 

Tests 
Target Load 

@ SLS (Kg) 

Deflection @ Top (mm) 
Remarks 

Sample 1 Sample 2 Sample 3 

A 61 13 14 13 Passed 

B 91.7 12 13 12 Passed 

C 145 12 13 12 Passed 

Allowable Deflection = H/30 = 36.7 mm 

 

 

 

 

 Based on the testing, the glass balustrade which comprised of 12mm thick  

 Toughened (Grade A) Safety Glass supported by ClearVista Surface Mount System 

 and with top capping rail was sufficient for the following: 

 

 Occupancy types A, B, E, C3 

 Up to max “Very High” Wind  

 

 

 

 

 



5.0 Base Fixings 6

Refer to Summary Drawing ENG 01 for reference.

5.1

Maximum Spacing of Base Fixings = 200 mm

Number of base fixings = 4

Max Height of Balustrade from Deck Level = 1.100 m

1.5Q1: 0.225 kN 0.25 0.23 9.92

1.5Q2: 0.225 kN 0.25 0.23 9.92

1.5Q3: 1.5 kPa 0.18 0.33 7.27

Wuls: 1.95 kPa 0.24 0.43 9.46

Tension per fixing, T = M / (lever arm)

lever arm = 11 + 0.9 (15.5) = 24.95 mm

Max Tension per Fixing, T = 9.92 kN

Max Shear per Fixing, V = 0.43 kN

A. Fixing to Concrete

Concrete Strength, f'c = 20MPa min

Considered as Cracked Concrete 

Anchor Spacing = 200 mm

Concrete Edge Distance, e = 75mm min (100mm other side or corner)

Dry Concrete

B. Fixing to Steel

Using M10 Grade 4.6/S

ØN = 18.56 kN OK CDR= 0.58 OK

ØV = 9.62 kN OK

Wind (VH)-external

Moment at 

base, kNm

Shear at 

base, kN

Tension per 

fixing, kN

Use HILTI HIT HY 200-R V3 Adhesive + M12 HAS-U (Grade 5.8) Anchors.                                                                                                  

Minimum embedment (h) into cracked concrete to be 120 mm.

(spacing = 200mm max centres)

(spacing = 200mm max centres)

 0.6 x 50 x 50 /1000 x 1.3 =

A,B,E,C3 Loading

Use M10 Grade 4.6/S Steel Bolts with metric round washer per fixing.

Base Fixings for Internal Balustrade

- For Occupancy types A, B, E, C3

-  For Up to max “Very High” Wind 

Design Load

Refer to page 8 for HILTI design calculations.

1.5 x 0.75 kN/m x spacing =

1.5 x 0.6 kN / (no of base fixings) =

1.5 x 1.0 kPa =
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C. Fixing to Timber Using Bolt

Capacity is controlled by bearing on washers. ( ØQ = Ø k1 x k3 x Fp x Aw)

where: Fp = 5.3MPa (wet) or 8.9 Mpa (dry) , Ø=0.8,  k1=1.0 (brief), k3=1

Using 50x50x5 Square Washers

ØQ = 16.99 kN (dry) OK

D. Fixing to Timber Using Coach Screws

As per NZS3603, Timber Group J5, Screws in Withdrawal.( ØQ = Ø n k1 K p Qk)

where: Ø=0.7,  k1=1.0 (brief), K=0.7 (wet) or 1 (dry)

Qk = 107N/mm (M10 Coach Screws) or 118N/mm (M12 Coach Screws)

Using M10 Coach Screws

ØQ = 74.9 N/mm (dry) Min Penetration p = 133 mm (dry)

Using M12 Coach Screws

ØQ = 82.6 N/mm (dry) Min Penetration p = 121 mm (dry)

(spacing = 200mm max centres)

(spacing = 200mm max centres)

Use M10 Grade 4.6/S Steel Bolts with 50x50x5 Square Steel Washers.
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5.2

Maximum Spacing of Base Fixings = 200 mm

Number of base fixings = 4

Max Height of Balustrade from Deck Level = 1.100 m

1.5Q1: 0.225 kN 0.25 0.23 9.92

1.5Q2: 0.225 kN 0.25 0.23 9.92

1.5Q3: 1.5 kPa 0.18 0.33 7.27

Wuls: 1.95 kPa 0.24 0.43 9.46

Tension per fixing, T = M / (lever arm)

lever arm = 11 + 0.9 (15.5) = 24.95 mm

Max Tension per Fixing, T = 9.92 kN

Max Shear per Fixing, V = 0.43 kN

A. Fixing to Concrete

Refer to page 11 for HILTI design calculations.

Concrete Strength, f'c = 20MPa min

Considered as Cracked Concrete 

Anchor Spacing = 200 mm

Concrete Edge Distance, e = 75mm min (100mm other side or corner)

  No water standing in the hole

B. Fixing to Steel

Using M10 Grade A4/316 SS (A4-70)

ØN = 27.20 kN OK CDR= 0.28 OK

ØV = 17.86 kN OK

(spacing = 200mm max centres)

Use HILTI HIT HY 200-R V3 Adhesive + M12 A4 HAS-U (Stainless Steel) Anchors.                                                                                                  

Minimum embedment (h) into cracked concrete to be 120 mm.

(spacing = 200mm max centres)

Use M10 Grade 316 Stainless Steel (A4-70) Bolts with metric round washer per fixing

Wind (VH)-external  0.6 x 50 x 50 /1000 x 1.3 =

B,E,C3 Loading

1.5 x 0.75 kN/m x spacing =

1.5 x 0.6 kN / (no of base fixings) =

1.5 x 1.0 kPa =

BASE FIXINGS FOR EXTERNAL BALUSTRADE 

- For Occupancy types B, E, C3

-  For Up to max “Very High” Wind 

Design Load
Moment at 

base, kNm

Shear at 

base, kN

Tension per 

fixing, kN



10
C. Fixing to Timber Using Bolt

Capacity is controlled by bearing on washers. ( ØQ = Ø k1 x k3 x Fp x Aw)

where: Fp = 5.3MPa (wet) or 8.9 Mpa (dry) , Ø=0.8,  k1=1.0 (brief), k3=1

Using 65x65x5 Square Washers

ØQ = 17.43 kN (wet) OK

D. Fixing to Timber Using Coach Screws

As per NZS3603, Timber Group J5, Screws in Withdrawal.( ØQ = Ø n k1 K p Qk)

where: Ø=0.7,  k1=1.0 (brief), K=0.7 (wet) or 1 (dry)

Qk = 107N/mm (M10 Coach Screws) or 118N/mm (M12 Coach Screws)

Using M10 Coach Screws

ØQ = 52.43 N/mm (wet) Min Penetration p = 190 mm (wet)

Using M12 Coach Screws

ØQ = 57.82 N/mm (wet) Min Penetration p = 172 mm (wet)

 Use M10 Grade 316 Stainless Steel (A4-70) Bolts with 65x65x5 square steel washers. 

(spacing = 200mm max centres)

(spacing = 200mm max centres)
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