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MS Tophats comply with the New Zealand Building
Code, and are designed to AS/NZS 4600: 1996 Cold
formed steel structures.

HANDLING AND STORAGE

Care should be taken to ensure MS Tophats are kept
dry during transportation and storage. The presence of
water between the stacked sections will create
premature corrosion, it is recom-mended the tophats
are separated and dried if this situation occurs. Cutting
if required should be done with hacksaws or snips, use
of abrasive disc blades is not recommended.

DISCLAIMER

This publication is intended to provide accurate
information to the best of our knowledge in regards to
MS Tophats Sections. It does not constitute a
complete description of the goods nor an express
statement about their suitability for any particular
purpose. All data is provided as a guide only and
Metalcraft Industries Ltd do not accept any liability for
loss or damage suffered from the use of this data.

MS TOPHATS
TECHNICAL DESIGN GUIDE

Metalcraft
INDUSTRIES LIMITED

INTRODUCTION

MS Tophat can be used for roof purlins, wall
girts and floor joists, and are an economic
option for these and other applications including
carports and fencing. They are an economical
alternative to timber and C section purlins for
spans up to 7 meters. 

Easy to use they fasten directly to their
supports which eliminates the requirements for
cleats. Being symmetrical there is no require-
ments for braces or nogs to prevent twisting
and allows the profile to be easily lapped for
maximum performance.

MS Tophats are manufactured from high
strength galvanised steel coil, the Z275 min
coating provides good protection in most
exposed internal environments. Consideration
should be given when used in a lined exterior
dwelling; thermal breaks are required between
the tophat and cladding to avoid thermal
bridging. Contact with materials not compatible
with zinc should be avoided. 
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UNIFORMLY DISTRIBUTED LOAD = fb wu (kN/m)

MS TOPHATS STRENGTH LOAD SPAN TABLE

ws = Uniformly distributed serviceability 
load for deflection limit 

= Span (kN/m)
150

fb wu = Dependable strength load resistance 
applied at the centroid (kN/m)
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0.94
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0.99

0.89
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0.67
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1.39
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1.13

1.02

0.93

0.85

0.78

0.72

0.67

0.62

3.08

2.42

1.94

1.58

1.30

1.08

0.91

0.78

0.67

0.58

0.50

0.44

0.39

0.34

0.30

0.27

0.24

3.82

3.26

2.81

2.45

2.15

1.90

1.70

1.52

1.38

1.25

1.14

1.04

0.96

0.88

0.81

0.75

0.70

2.67

2.27

1.96

1.71

1.50

1.33

1.19

1.06

0.96

0.87

0.79

0.73

0.67

0.61

0.57

0.53

0.49

3.34

2.62

2.10

1.71

1.41

1.17

0.99

0.84

0.72

0.62

0.54

0.47

0.42

0.37

0.33

0.29

0.26

Fixings
Steel/Timber
Cold Formed

Span
(m)

60 x 0.75

2/12 g
2/12 g / 1.2 mm

60 x 0.95

2/12 g
2/12 g / 1.2 mm

100 x 0.75

4/12 g
2/12 g / 1.5 mm

100 x 0.95

4/12 g
2/12 g / 1.5 mm

120 x 0.75

4/14 g
2/14 g / 1.5 mm

ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu

Inward Outward Defl Inward Outward Defl Inward Outward Defl Inward Outward Defl Inward Outward DeflLoad

span

f
b

w
u  

(kN/m)

SINGLE SPAN

Steel/ Timber Fixings = Number and gauge of Tek screws fixing to G300 hot rolled steel a minimum
of 3mm thick or type T17 tek screws a minimum of 37mm into timber. 

Cold Formed Fixings = Number and gauge of screws and minimum thickness of G450 cold formed
support member.

Outward Loads = Must be adjusted if support member thickness or grades are lower.
The above loads assume the Top Flange is fully restained by the sheeting.
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8.0
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9.0
Fixings

Steel/Timber
Cold Formed

Span
(m)

Load

120 x 0.95

2/14 g
2/14 g / 1.5 mm

(kN/m)
fbwu

3.73

2.99

2.43

2.00

1.67

1.41

1.19

1.02

0.88

0.77

0.67

0.59

0.52

0.47

0.42

0.37

0.34

0.30

0.28

ws
kN/m

Defl

3.43

2.96

2.58

2.26

2.01

1.79

1.61

1.45

1.31

1.20

1.10

1.01

0.93

0.86

0.79

0.74

0.69

0.64

0.60

Outward

4.85

4.18

3.64

3.20

2.84

2.53

2.27

2.05

1.86

1.69

1.55

1.42

1.31

1.21

1.12

1.05

0.97

0.91

0.85

Inward

150 x 0.95

2/14 g
2/14 g / 1.5 mm

(kN/m)
fbwu

3.91

3.22

2.69

2.26

1.93

1.65

1.43

1.24

1.09

0.96

0.85

0.75

0.67

0.60

0.54

0.49

0.44

0.40

0.37

0.34

0.31

0.28

ws
kN/m

Defl

3.07

2.78

2.46

2.20

1.97

1.78

1.62

1.47

1.35

1.24

1.14

1.05

0.98

0.91

0.85

0.79

0.74

0.70

0.65

0.62

0.58

0.55

Outward

4.57

4.02

3.56

3.18

2.85

2.57

2.33

2.13

1.95

1.79

1.65

1.52

1.41

1.31

1.22

1.14

1.07

1.00

0.94

0.89

0.84

0.79

Inward

150 x 1.15

2/14 g
2/14 g / 1.5 mm

(kN/m)
fbwu

3.73

3.01

2.56

2.19

1.90

1.65

1.44

1.27

1.12

1.00

0.89

0.80

0.72

0.65

0.59

0.54

0.49

0.45

0.41

0.38

0.35

0.32

0.30

0.27

ws
kN/m

Defl

2.71

2.56

2.42

2.30

2.19

2.09

1.91

1.75

1.62

1.50

1.39

1.29

1.20

1.12

1.05

0.99

0.93

0.87

0.83

0.78

0.74

0.70

0.66

0.63

Outward

4.93

4.39

3.94

3.56

3.23

2.94

2.69

2.47

2.28

2.11

1.95

1.82

1.69

1.58

1.48

1.39

1.31

1.23

1.16

1.10

1.04

0.99

0.94

0.89

Inward

150 x 1.55

2/14 g
4/14 g / 1.5 mm

(kN/m)
fbwu

3.51

3.01

2.60

2.26

1.98

1.74

1.54

1.37

1.22

1.10

0.99

0.89

0.81

0.74

0.67

0.61

0.56

0.52

0.48

0.44

0.41

0.38

0.35

0.33

0.30

ws
kN/m

Defl

3.93

3.55

3.22

2.93

2.68

2.46

2.27

2.10

1.95

1.81

1.69

1.58

1.48

1.39

1.30

1.23

1.16

1.09

1.04

0.98

0.93

0.89

0.84

0.80

0.77

Outward

6.41

5.78

5.24

4.78

4.37

4.02

3.70

3.42

3.17

2.95

2.75

2.57

2.41

2.26

2.12

2.00

1.89

1.78

1.69

1.60

1.52

1.45

1.38

1.31

1.25

Inward

Metalcraft
INDUSTRIES LIMITED
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UNIFORMLY DISTRIBUTED LOAD = fb wu (kN/m)

MS TOPHATS STRENGTH LOAD SPAN TABLE

ws = Uniformly distributed serviceability 
load for deflection limit 

= Span (kN/m)
150

fb wu = Dependable strength load resistance 
applied at the centroid (kN/m)

span

f
b

w
u  

(kN/m)

SINGLE SPAN

Steel/ Timber Fixings = Number and gauge of Tek screws fixing to G300 hot rolled steel a minimum
of 3mm thick or type T17 tek screws a minimum of 37mm into timber. 

Cold Formed Fixings = Number and gauge of screws and minimum thickness of G450 cold formed
support member.

Outward Loads = Must be adjusted if support member thickness or grades are lower.
The above loads assume the Top Flange is fully restained by the sheeting.
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1.26

1.12

1.01

0.91
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2.07
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1.19
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0.95

0.86
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1.85

1.43

1.12

0.90

0.73

0.60

0.50

0.42
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0.31
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6.10
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4.37

3.77

3.28

2.88

2.56

2.28

2.05

1.85

1.67

1.53

1.40

1.28

1.18

1.09

1.01

0.94

0.88

0.82

3.36

3.05

2.80

2.58

2.40
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1.98

1.87

1.77
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1.53

1.46

1.36

1.25

1.16

1.07

1.00

0.93

0.87

8.27

8.22

4.79

3.77

3.02

2.45

2.02

1.68

1.42

1.21

1.03

0.89

0.78

0.68

0.60

0.53

0.47

0.42

0.38

0.34

0.31

7.67

6.54

5.64

4.91

4.31

3.82

3.41

3.06

2.76

2.50

2.28

2.09

1.92

1.77

1.63

1.52

1.41

1.31

1.23

1.15

1.08

1.01

0.96

4.20

3.88

3.60

3.36

3.15

2.96

2.80

2.65

2.52

2.40

2.27

2.07

1.90

1.76

1.62

1.50

1.40

1.30

1.22

1.14

1.07

1.01

0.95

6.43

5.06

4.05

3.29

2.71

2.26

1.90

1.62

1.39

1.20

1.04

0.91

0.80

0.71

0.63

0.56

0.51

0.46

0.41

0.37

0.34

0.31

0.28

5.14

4.74

4.41

3.97

3.49

3.09

2.76

2.48

2.24

2.03

1.85

1.69

1.55

1.43

1.32

1.23

1.14

1.06

0.99

0.93

0.87

0.82

0.77

0.73

0.69

4.60

4.5

3.94

3.68

3.45

3.24

2.89

2.59

2.34

2.12

1.93

1.77

�1.63

1.50

1.39

1.28

1.19

1.11

1.04

0.97

0.91

0.86

0.81

0.76

0.72

7.26

5.71

4.57

3.72

3.06

2.55

2.15

1.83

1.57

1.36

1.18

1.03

0.91

0.80

0.71

0.64

0.57

0.51

0.46

0.42

0.38

0.35

0.32

0.29

0.27

Fixings
Steel/Timber
Cold Formed

Span
(m)

60 x 0.75

2/12 g
4/12 g / 1.2 mm

60 x 0.95

2/12 g
4/12 g / 1.2 mm

100 x 0.75

4/12 g
4/12 g / 1.5 mm

100 x 0.95

4/12 g
6/12 g / 1.5 mm

120 x 0.75

4/14 g
6/14 g / 1.5 mm

ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu ws
kN/m(kN/m)

fbwu

Inward Outward Defl Inward Outward Defl Inward Outward Defl Inward Outward Defl Inward Outward DeflLoad

UNIFORMLY DISTRIBUTED LOAD = fb wu (kN/m)

LAPPED SPAN

Metalcraft
INDUSTRIES LIMITED

MS TOPHATS STRENGTH LOAD SPAN TABLE

span span span

f
b

w
u  

(kN/m)

100/120/150 MS Tophat Lap ends to be fixed with 4 Tek screws
(one in each web and flange).
ws = Uniformly distributed serviceability load for

deflection limit 
= Span (kN/m)

150
fb wu = Dependable strength load resistance applied at

the centroid (kN/m)

Steel/ Timber Fixings = Number and gauge of Tek screws fixing to G300 hot rolled steel a minimum 
of 3mm thick or type T17 tek screws a minimum of 37mm into timber. 

Cold Formed Fixings = Number and gauge of screws and minimum thickness of G450 cold formed
support member.

Outward Loads = Must be adjusted if support member thickness or grades are lower.
The above loads assume the Top Flange is fully restained by the sheeting.
Total lap length shall be 15% of the maximum adjacent span. 
60 MS Tophat Lap ends to be fixed with 2 Tek screws (one in each web) 
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2.0
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3.4
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3.8
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4.2

4.4

4.6

4.8
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5.2

5.4

5.6

5.8

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

9.0
Fixings

Steel/Timber
Cold Formed

Span
(m)

Load

120 x 0.95

4/14 g
6/14 g / 1.5 mm

(kN/m)
fbwu

6.25

5.08

4.19

3.49

2.94

2.50

2.15

1.85

1.61

1.41

1.24

1.10

0.98

0.87

0.78

0.70

0.64

0.58

0.52

0.48

0.44

0.40

0.37

0.34

0.31

0.29

0.27

ws
kN/m

Defl

3.94

3.68

3.45

3.25

3.07

2.91

2.75

2.63

2.51

2.40

2.30

2.21

2.08

1.93

1.80

1.67

1.56

1.47

1.38

1.29

1.22

1.15

1.09

1.03

0.98

0.93

0.88

Outward

6.79

5.92

5.20

4.61

4.11

3.69

3.33

3.02

2.75

2.52

2.31

2.13

1.97

1.83

1.70

1.58

1.48

1.39

1.30

1.22

1.15

1.09

1.03

0.97

0.92

0.88

0.83

Inward

150 x 0.95

4/14 g
6/14 g / 1.5 mm

(kN/m)
fbwu

6.98

5.82

4.90

4.17

3.58

3.09

2.69

2.35

2.07

1.83

1.63

1.45

1.30

1.17

1.06

0.96

0.87

0.80

0.73

0.67

0.61

0.56

0.52

0.48

0.45

0.42

0.39

0.36

ws
kN/m

Defl

3.45

3.25

3.07

2.91

2.76

2.63

2.51

2.40

2.30

2.21

2.12

2.04

1.97

1.90

1.84

1.78

1.70

1.59

1.50

1.42

1.34

1.27

1.20

1.14

1.09

1.03

0.98

0.94

Outward

6.18

5.79

5.16

4.63

4.18

3.79

3.46

3.16

2.90

2.68

2.47

2.29

2.13

1.99

1.86

1.74

1.63

1.54

1.45

1.37

1.29

1.22

1.16

1.10

1.05

0.99

0.95

0.90

Inward

150 x 1.15

6/14 g
8/14 g / 1.5 mm

(kN/m)
fbwu

6.29

5.35

4.58

3.96

3.44

3.01

2.65

2.35

2.09

1.86

1.67

1.50

1.36

1.23

1.12

1.02

0.93

0.86

0.79

0.72

0.67

0.62

0.57

0.53

0.49

0.46

0.43

0.40

ws
kN/m

Defl

4.09

3.87

3.68

3.50

3.35

3.20

3.07

2.94

2.83

2.73

2.63

2.54

2.45

2.37

2.30

2.23

2.12

2.00

1.89

1.79

1.69

1.61

1.53

1.46

1.39

1.32

1.25

1.21

Outward

7.14

6.41

5.78

5.25

4.78

4.37

4.02

3.70

3.42

3.17

2.95

2.75

2.57

2.41

2.26

2.12

2.00

1.89

1.79

1.69

1.60

1.52

1.45

1.38

1.31

1.25

1.20

1.14

Inward

150 x 1.55

6/12 g
8/14 g / 1.5 mm

(kN/m)
fbwu

3.87

3.68

3.50

3.53

3.20

3.07

2.94

2.83

2.73

2.63

2.54

2.45

2.37

2.30

2.23

2.16

2.10

2.04

1.99

1.94

1.89

1.84

1.80

1.75

1.71

1.67

1.64

ws
kN/m

Defl

5.05

4.80

4.57

4.36

4.17

4.00

3.84

3.69

3.56

3.43

3.31

3.20

3.10

3.00

2.91

2.82

2.74

2.67

2.53

2.40

2.27

2.16

2.06

1.96

1.87

1.79

1.71

Outward
Steel/Timber

10.41

9.40

8.52

7.77

7.10

6.52

6.01

5.56

5.16

4.67

4.35

4.06

3.81

3.57

3.36

3.16

2.99

2.82

2.67

2.53

2.41

2.29

2.18

2.07

1.98

1.89

1.81

Inward

7.28

6.24

5.39

4.69

4.11

3.61

3.20

2.84

2.54

2.28

2.05

1.85

1.68

1.52

1.39

1.27

1.17

1.07

0.99

0.91

0.84

0.78

0.72

0.67

0.63

0.59

0.55

Outward
Cold Formed

UNIFORMLY DISTRIBUTED LOAD = fb wu (kN/m)

LAPPED SPAN

MS TOPHATS STRENGTH LOAD SPAN TABLE

span span span

f
b

w
u

(kN/m)

100/120/150 MS Tophat Lap ends to be fixed with 4 Tek screws
(one in each web and flange).
ws = Uniformly distributed serviceability load for deflec-

tion limit 
= Span (kN/m)

150
fb wu = Dependable strength load resistance applied at

the centroid (kN/m)

Steel/ Timber Fixings = Number and gauge of Tek screws fixing to G300 hot rolled steel a minimum 
of 3mm thick or type T17 tek screws a minimum of 37mm into timber. 

Cold Formed Fixings = Number and gauge of screws and minimum thickness of G450 cold formed
support member.

Outward Loads = Must be adjusted if support member thickness or grades are lower.
The above loads assume the Top Flange is fully restained by the sheeting.
Total lap length shall be 15% of the maximum adjacent span. 
60 MS Tophat Lap ends to be fixed with 2 Tek screws (one in each web) 

 



0.75

0.95

0.75

0.95

0.75

0.95

0.95

1.15

1.55

150

190

248

314

278

352

410

497

670

1.18

1.50

1.93

2.45

2.17

2.75

3.21

3.88

5.23

0.078

0.098

0.388

0.428

0.527

0.667

1.160

1.400

1.890

0.119

0.151

0.439

0.556

0.519

0.657

0.878

1.060

1.430

2.45

3.09

6.30

7.75

8.03

10.16

14.30

17.30

23.32

2.20

2.78

5.39

6.83

6.13

7.76

9.60

11.62

15.66

22.8

22.8

37.1

37.0

43.7

43.6

53.3

53.2

53.2

28.1

28.1

42.2

42.2

43.3

43.3

46.3

46.3

46.3

ThicknessCode Area Mass
Second Moment
Area (Full) Section Modulus

Radius of
Gyration

Shear
Centre

Torsion
Constant

Warping
Constant

Mono-
Symmetry
Constant

60 MS Tophat 0.75 BMT

60 MS Tophat 0.95 BMT

100 MS Tophat 0.75 BMT

100 MS Tophat 0.95 BMT

120 MS Tophat 0.75 BMT

120 MS Tophat 0.95 BMT

150 MS Tophat 0.95 BMT

150 MS Tophat 1.15 BMT

150 MS Tophat 1.55 BMT

mm2 kg/m 102mm4 106mm4 mm103mm3 mm
t(BMT) lx ly zy rx ry

mm

44.2

44.2

67.4

67.4

82.3

82.3

103.9

103.9

103.9

mm
yo

28.2

57.3

46.5

94.5

52.1

105.9

123.5

219.1

536.5

mm4

J

16.05

20.33

238.61

302.24

363.31

460.20

758.37

918.02

1237.33

109mm6

lw

110

110

158

158

184

184

225

225

225

mm
ßx

31.7

31.7

55.2

55.2

65.6

65.6

81.1

81.1

81.1

Centre of
Gravity

mm
yc

103mm3

zx

Metalcraft
INDUSTRIES LIMITED

Centroid

65

108

32

60
Centroid

91

163

43

2

5

45
º

10
0

3

Centroid

98
170

12
0

43

2

65

Centroid

43

2

R3(TYP)

5

R3(TYP)10

10
0

3

110
183

15
0

Shear Centre

Y c

Y o

Y c

Y o

Shear Centre

10

5

3

R3(TYP)

Shear Centre

Y c

Y o

Shear Centre

Y c

Y o

R3(TYP)

R3(TYP)

10

Flange (Foot)

Web (Leg)

Flange (Crown)

MS TOPHATS SECTION GEOMETRY & PROPERTIES

MS 100 TOPHATMS 60 TOPHAT

MS 150 TOPHATMS 120 TOPHAT

MS TOPHATS SECTION PROPERTIES
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span spanspan

Metalcraft
INDUSTRIES LIMITED

MS TOPHATS FLOOR JOIST SPANS

1.05

1.15

1.80

2.00

2.20

2.40

2.90

3.20

3.60

Spacing

400 600450

60 MS Tophat 0.75 BMT

60 MS Tophat 0.95 BMT

100 MS Tophat 0.75 BMT

100 MS Tophat 0.95 BMT

120 MS Tophat 0.75 BMT

120 MS Tophat 0.95 BMT

150 MS Tophat 0.95 BMT

150 MS Tophat 1.15 BMT

150 MS Tophat 1.55 BMT

1.25

1.35

2.20

2.40

2.60

2.90

3.60

3.90

4.30

1.20

1.30

2.05

2.25

2.45

2.70

3.30

3.60

4.10

1.00

1.10

1.75

1.90

2.10

2.30

2.80

3.00

3.40

0.95

1.05

1.65

1.80

1.90

2.10

2.50

2.70

3.00

1.10

1.20

1.90

2.05

2.20

2.40

2.90

3.20

3.60

Single Double Single Double Single Double

Code

Spans are based on limiting floor vibrations and are capable of carrying live loads of at least 4kPa

SINGLE SPAN AND DOUBLE SPAN

FIXING DETAILS & ASSEMBLY EXAMPLES

Tophat Fixing

Tophat Fixing

CORRECT

WRONG

TYPICAL FIXING – LAPPED SECTION

Lap (15% of span minimum) 25 mm
(approx.)

Lap (15% of span minimum) 25 mm
(approx.)

FIXING TO SUPPORT DETAIL

60 MS TOPHAT

100/120/150 MS TOPHAT

Tophat Fixing

Tophat Fixing

CORRECT

WRONG

TYPICAL FIXING – LAPPED SECTION

Lap (15% of span minimum) 25 mm
(approx.)

Lap (15% of span minimum) 25 mm
(approx.)

FIXING TO SUPPORT DETAIL

60 MS TOPHAT

100/120/150 MS TOPHAT

Screws each side
Refer tables for specific fixing requirements

COLD FORMED
TYPICAL SCREWED FIXINGS

(Steel /Timber and Cold Formed)

TIMBER/STEEL
TYPICAL SCREWED FIXINGS

Screw each side
Refer tables for specific fixing requirements

STRAPPED FIXING

2 x 14g – 10 x 20 fasteners each side of strap
Fasten strap to web of support each side – Total 4 Fastenings

Screws each side
Refer tables for specific fixing requirements

COLD FORMED
TYPICAL SCREWED FIXINGS

(Steel /Timber and Cold Formed)

TIMBER/STEEL
TYPICAL SCREWED FIXINGS

Screw each side
Refer tables for specific fixing requirements

STRAPPED FIXING

2 x 14g – 10 x 20 fasteners each side of strap
Fasten strap to web of support each side – Total 4 Fastenings

Screws each side
Refer tables for specific fixing requirements

COLD FORMED
TYPICAL SCREWED FIXINGS

(Steel /Timber and Cold Formed)

TIMBER/STEEL
TYPICAL SCREWED FIXINGS

Screw each side
Refer tables for specific fixing requirements
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