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Roof elements according to the general building authority approval Z-10.4-549
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INSULATION SYSTEMS

COMMENTS ON THE TABLES FOR ROOF ELEMENTS

When using the tables, the following should be observed:

1. The characteristic loads must be determined in accordance with Eurocodes or, if necessary, taking
account of the national appendix.

2. Values in accardance with DIN EN 1990/NA:2010-12 are the basis for load factors and combined
coefficients.

3. The general building authority approval Z-10.4-549 of April 2013 serves as the basis for the load
bearing capacity and the calculation parameters.

4. The relevant minimum span in the tables for snow load and wind uplift pressure requirements
should be selected for each application case.

5. Inthe case of double- and triple-span girders/beams, only approximately identical span ratios are
permissible (approximately 1.0< min.l/max. [ <0.8).

6. Application in buildings with normal interior temperatures of 20 to 25 °C.

7. At mast, the deflection amounts to |/100 while considering all unfavourable loads, including long-
term behavior, and /200 in the case of short-term load action.
Spans in the additional line marked with * are not relevant for calculations where deflection is
restricted.

8. Spans in the “Characteristic wind uplift pressure” table do not take fasteners into consideration.
Fasteners have to be verified on a case-by-case basis.

9. The quantity of direct fasteners was calculated using a characteristic screw load capacity of
Ngi = 2.3 kN.

10. Interpolation between spans and numbers of screws is possible, but extrapolation is not.

11. Forindirect [concealed) fastening, load capacity in accordance with approval Z-10.4-548,
Appendix ¢ is considered.
For thin walls (t £ 5mm], asymmetrical substructures (no symmetrical axis parallel to the screw
axis such as with Z or C profiles), a separate structural analysis must be carried out in each
individual case.

12. See approval Z-10.4-549 for specific instructions related to load capacity, calculation parameters
and their monitoring.

13. Please refer ta the Roma color chart for information about surface colors and their category: | [very
light), Il (light) and Ill (dark).

14. Permissible spans are listed in m and the required support width in mm; see the following reading
example.

READING EXAMPLE

From “Snow load” table 46 Required end support width in millimeters
5.65 Permissible span based on element verification in m
92 Required intermediate support width in mm

\A Permissible span

o~ | =565m

From "Wind uplift” table 6.05 Permissible span based on element verification
From "Wind uplift” table 3 Number of screws per meter at support
For screws 3.5 Permissible span in m with 3 screws per support
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CALCULATING SNOW LOAD

Hannowver

Source: www.schneelast.info

Table 1: Characteristic snow load (kN/m?)

SNOW LOAD ZONE Snow load on the ground (kN/m?)
1 0.19 +0.91*((A+140)/760)2 20.65 (< 400 m above sea level)
2 0.25+1.91*((A+140)/760)° 0.85 (< 285 m above sea level)
3 0.31+2.91*((A+140)/760)2 >1.10 (< 255 m above sea level)
A= height of the building site above sea level
Note 1: For zones la and 2a, the values for zones 1 and 2 are multiplied by 1.25.
Note 2: Accounting for the roof type coefficients: s;=1;* s, ; p1=0.8
Example: 86647 Buttenwiesen snow load zone la: A= 425 m above sea level:
Table 1: 0.19 +0.91*((425+140)/760)= 0.69 kN/m? 20.65 kN/m?
Note 1: 1.25% 0.69 kN/m?=0.866 kN/m?
Note 2: Accounting for the roof type coefficient: 0.80.66 kN/m?= 0.693 kN/m?

Tabulated value: = 0.693 kN/m?
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CALCULATION OF WIND LOAD

B Wind zone 4
[ Wind zone 3
[0 Wind zone 2
Wind zone 1

Source: http://de.wikipedia.org/wiki/windlast

Table 2: Characteristic wind uplift pressure load (kN/m?)

WIND LOAD ZONE
Building height 1 2 3 4
5m PERIPHERAL AREA -1.01/-1.25 -1.32/-1.61 -1.59/-1.59 -1.89/-2.31
NORMAL AREA -0.29/-0.59 -0.41/-0.70 -0.49/-0.85 -0.59/-1.01
10m PERIPHERAL AREA -1.22/-1.50 -1.49/-1.82 -1.80/-2.20 -2.14/-2.62
NORMAL AREA -0.38/-0.65 -0.46/-0.80 -0.56/-0.96 -0.67/1.14
15m PERIPHERAL AREA -1.42/-1.74 -1.73/-2.12 -2.09/-2.55 -2.49/-3.04
NORMAL AREA -0.44/-0.76 -0.54/-0.92 -0.65/-1.11 -0.66/-0.94

Note 3:  Example values for buildings in the onshore terrain category
(general wind uplift pressure/wind uplift pressure for screws]



ROMA

INSULATION SYSTEMS
Permissible spans for ROMA roof elements D 072 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.1: Wind uplift pressure *without accounting for deflection
Structural Color group Characteristic wind uplift pressure in kN/m?
system -025 -0.50 -0.75 -1.00 -125 -1.50 -1.75 -200 -225 -250 -275 -3.00 -3.25 -3.50 -3.75 -4.00 -4.25 -4.50 -4.75 -5.00
1-span LILI* 7.86 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15

LILI 4.90 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15

| 7.83 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15
2-span Il 7.83 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15
1] 7.83 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15

| 7.00 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15
3-span Il 7.00 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15
1] 7.00 4.89 3.78 3.15 2.73 2.43 2.21 2.03 1.88 1.76 1.66 1.57 1.49 1.43 1.37 1.32 1.27 1.22 1.19 1.15

Table D.2: Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?

system 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4,25 4.50 4,75 5.00
40 40 40 40 40 40 40 52 44 46 47 49 51 52 54 55 56 58 59 60
LI 5.34 3.92 3.18 2.71 2.38 2.15 1.96 1.82 1.70 1.60 1.51 1.44 1.38 1.32 1.27 1.22 1.18 1.15 1.12 1.08

1-span 40 40 40 40 40 40 40 42 44 46 47 49 51 52 54 55 56 58 59 60
HL 4.49 3.92 318 271 2.38 215 1.96 1.82 1.70 1.60 1.51 1.44 1.38 1.32 1.27 1.22 1.18 1.15 1.12 1.08

40 40 40 40 40 40 40 52 44 46 47 49 51 52 54 55 56 58 59 60
2-span LILI 5.34 3.92 3.18 2.71 2.38 2.15 1.96 1.82 1.70 1.60 1.51 1.44 1.38 1.32 1.27 1.22 1.18 1.15 1.12 1.08
60 60 60 65 70 75 79 84 87 a1 94 97 101 104 107 109 112 115 118 120

40 40 40 40 40 40 40 52 44 46 47 49 51 52 54 55 56 58 59 60
3-span LILI 5.34 3.92 3.18 2.71 2.38 2.15 1.96 1.82 1.70 1.60 1.51 1.44 1.38 1.32 1.27 1.22 1.18 1.15 1.12 1.08
60 60 60 65 70 75 79 84 87 a1 94 97 101 104 107 109 112 115 118 120
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.3: Wind uplift for screws (see Comments no. 9]

Structural system

Color group

Characteristic wind uplift for screws in kN/m?

025 -050 -075 -1.00 -125 -150 -L75 -2.00 -225 -250 -275 -3.00 -3.25 -350 -375 -400 -425 -450 -475 -5.00
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 490 489 378 315 273 243 221 203 18 176 166 157 149 143 137 132 127 122 119 LIS
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
783 489 364 255 185 158 134 116 103 094 085 079 073 068 064 060 057 054 051 0.9
LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
ye 783 489 378 315 273 243 221 203 188 176 166 157 149 142 132 123 116 109 103  0.99
- pan 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
| 783 488 340 234 176 142 120 105 095 08 079 073 068 063 058 056 053 051 048 0.6
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
783 489 378 315 273 243 221 203 188 176 166 157 146 135 126 118 110 104 100 095
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
700 489 378 315 249 202 170 146 128 114 103 096 088 08 076 071 067 063 060 057
LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
700 48 378 315 273 243 221 203 188 176 166 157 149 143 137 132 127 122 119 LIS
3_span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
700 48 378 313 240 194 162 139 122 108 089 090 083 077 072 067 064 060 057  0.54
i 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
700 48 378 315 273 243 221 203 188 176 166 157 149 143 137 132 127 122 119 113
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Permissible spans for ROMA roof elements D 082 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.4: Wind uplift pressure * without accounting for deflection

Structural Color group Characteristic wind uplift pressure in kN/m?
system -025 -0.50 -0.75 -1l.00 -1.25 -1.50 ~-1.75 -2.00 -225 -250 -2.75 -3.00 -3.25 -3.50 -3.75 -4.00 -4.25 -450 -4.75 -5.00
LILI* 8.43 5.87 4.54 3.79 3.29 2.92 2.64 2.41 2.22 2.08 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
L-span LILI 5.52 5.52 4.54 3.79 3.29 2.92 2.64 2.41 222  2.06 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
| 8.82 5.87 4.54 3.79 3.29 2.92 2.64 2.41 2.22 2.06 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
2-span Il 8.82 5.87 4.54 3.79 3.29 2.92 2.64 2.41 2.22 2.08 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
I} 8.82 5.87 4.54 3.73 3.20 2.83 2.56 2.35 2.19 2.05 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
| 7.89 5.87 4.54 3.79 3.29 2.92 2.64 2.41 2.22 2.08 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
3-span Il 7.89 5.87 4.54 3.79 3.29 2.92 2.64 2.41 2.22 2.08 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
I} 7.89 5.87 4.54 3.79 3.29 2.92 2.64 2.41 2.22 2.08 1.93 1.82 1.72 1.63 1.56 1.49 1.43 1.37 1.32 1.28
Table D.5: Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?
system 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00
40 40 40 40 40 40 41 43 44 46 47 48 50 51 52 53 54 55 56 58
1-span LI 8.33 4.66 3.76 3.19 2.78 2.47 2.24 2.05 1.90 1.77 1.67 1.58 1.50 1.43 1.37 1.32 1.27 1.22 1.18 1.15
40 40 40 40 40 40 41 43 44 46 47 48 50 51 52 53 54 55 56 58
HL 5.06 4.66 3.76 3.19 2.78 2.47 2.24 2.05 1.90 1.77 1.67 1.58 1.50 1.43 1.37 1.32 1.27 1.22 1.18 1.15
40 40 40 40 40 40 41 43 44 46 47 48 50 51 52 53 54 55 56 58
2-span LILI 5.86 4.32 3.54 3.04 2.70 2.46 2.24 2.05 1.90 1.77 1.67 1.58 1.50 1.43 1.37 1.32 1.27 1.22 1.18 1.15
60 60 60 66 72 78 82 85 88 91 94 96 99 101 104 106 108 110 112 115
40 40 40 40 40 40 41 43 44 46 47 48 50 51 52 53 54 55 56 58
3-span LILI 8.33 4.66 3.76 3.19 2.78 2.47 2.24 2.05 1.90 1.77 1.67 1.58 1.50 1.43 1.37 1.32 1.27 1.22 1.18 1.15
60 60 83 69 74 78 82 85 88 a1 94 96 99 101 104 106 108 110 112 115
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.6: Wind uplift for screws (see Comments no. 9]

Characteristic wind uplift for screws in kN/m?
Structural system | Color group
025 -050 -075 -1.00 -125 -150 -L75 -200 -225 -250 -275 -3.00 -325 -350 -3.75 -400 -4.25 -450 -475 -500
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 552 552 454 379 329 292 264 241 222 206 193 18 172 163 156 149 143 137 132 128
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
882 58 350 243 185 150 126 110 099 090 08 075 070 065 061 058 055 052 050  0.47
LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
882 587 454 379 329 292 264 241 222 198 179 163 150 138 120 120 113 107 101 097
2-Span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
882 563 319 214 160 130 110 099 088 08 074 068 064 060 057 054 051 048 046 0.4l
I 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
882 587 454 373 320 283 256 235 211 188 169 154 141 130 122 114 107 101 097 082
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
789 587 444 316 244 198 165 142 124 111 100 092 085 079 074 069 065 061 058  0.55
LI
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
789 587 454 379 329 292 264 241 222 208 193 18 172 163 154 144 135 127 120 L14
3-span
P 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
789 587 433 306 233 187 155 133 116 103 094 08 079 074 069 065 061 058 055 052
il
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
789 587 454 379 329 292 264 241 222 208 193 18 172 162 150 140 131 123 116 110
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.7: Wind uplift pressure * without accounting for deflection
Structural Color group Characteristic wind uplift pressure in kN/m?
system -025 -050 -0.75 -l.00 -125 ~-150 -175 -2.00 -225 -250 -275 -3.00 -3.25 -3.50 -3.75 -400 -425 -4.50 -4.75 -5.00
1-span LILI* 11.75  7.42 5.88 5.04 4.39 3.90 3.52 3.21 2.95 2.73 2.54 2.38 2.23 2.10 1.98 1.88 1.79 1.70 1.63 1.56

LILI 6.75 8.75 5.88 5.04 4.39 3.90 3.52 3.21 2.95 2.73 2.54 2.38 2.23 2.10 1.98 1.88 1.79 1.70 1.63 1.56

| 1038 7.42 5.88 4.73 4.00 3.50 3.14 2.85 2.63 2.45 2.29 2.16 2.05 1.95 1.87 1.79 1.72 1.66 1.61 1.56
2-span Il 1038 7.42 5.69 4.54 3.84 3.36 3.02 2.75 2.53 2.36 2.22 2.09 1.99 1.89 1.81 1.74 1.68 1.62 1.56 1.52
1] 1039 7.42 5.34 4.26 3.60 3.16 2.84 2.59 2.39 2.23 2.10 1.99 1.89 1.81 1.73 1.66 1.61 1.55 1.50 1.46

| 9.54 7.42 5.88 5.04 4.39 3.90 3.52 3.21 2.95 2.73 2.54 2.38 2.23 2.10 1.98 1.88 1.79 1.70 1.63 1.56
3-span Il 9.55 7.42 5.88 5.04 4.39 3.90 3.48 3.15 2.90 2.69 2.51 2.36 2.23 2.10 1.98 1.88 1.79 1.70 1.63 1.56
1] 9.55 7.42 5.88 5.04 4.30 3.75 3.34 3.03 2.78 2.58 2.42 2.28 2.16 2.06 1.96 1.88 1.79 1.70 1.63 1.56

Table D.8: Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?

system 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4,25 4.50 4.75 5.00
. 40 40 42 45 48 50 51 53 54 55 56 56 57 58 59 60 6l 62 63 83
L 8.16 6.04 4.88 4.11 3.56 3.13 2.80 2.52 2.30 2.12 1.97 1.84 1.73 1.63 1.55 1.48 1.42 1.36 1.31 1.26

1-span 40 40 42 45 48 50 51 53 54 55 56 56 57 58 59 60 6L 62 63 83
L 6.19 5.79 4.88 4.11 3.56 3.13 2.80 2.52 2.30 2.12 1.97 1.84 1.73 1.63 1.55 1.48 1.42 1.36 1.31 1.26

40 40 40 40 40 41 44 46 48 50 52 54 56 58 59 60 61 62 63 63
2-span LILI 6.43 4.70 3.81 3.25 2.87 2.59 2.38 2.21 2.07 1.95 1.85 1.76 1.69 1.62 1.55 1.48 1.42 1.36 1.31 1.26
60 80 85 71 77 82 87 92 96 100 104 107 111 115 117 119 121 123 125 126

40 40 40 41 44 47 49 52 54 55 56 56 57 58 59 60 61 62 63 63
3-span LILI 7.37 5.37 4.34 3.70 3.26 2.93 2.68 2.49 2.30 2.12 1.97 1.84 1.73 1.63 1.55 1.48 1.42 1.36 1.31 1.26
60 65 74 8l 87 93 98 103 107 109 111 112 114 115 117 119 121 123 125 126
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.9: Wind uplift for screws (see Comments no. 9]

Characteristic wind uplift for screws in kN/m?
Structural system | Color group
025 -0.50 -075 -1.00 -125 -150 -175 -2.00 -225 -250 -275 -3.00 -3.25 -350 -3.75 -400 -425 -450 -475 -5.00
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 675 675 588 504 439 390 352 321 295 273 254 237 219 203 189 177 166 157 148 141
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1039 572 330 228 175 144 123 108 098 08 08l 075 070 065 061 058 055 052 050  0.47
LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1039 742 569 454 384 336 288 248 218 195 176 161 148 137 128 120 113 107 101 097
2-Span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1039 525 283 190 143 122 106 09 087 079 073 068 064 060 057 054 051 049 046  0.45
I 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1039 742 534 426 360 316 270 232 204 182 164 150 138 128 120 112 106 100 096 092
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
955 722 436 308 236 190 159 137 120 108 099 090 083 077 072 068 064 06l 058 055
LI
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
955 742 588 504 439 390 347 300 264 235 212 193 177 164 152 142 133 126 118 112
3-span
P 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
955 706 420 292 220 176 146 125 110 100 091 083 077 072 067 063 060 057 054 052
il
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
955 742 588 504 430 375 334 292 256 228 205 186 171 158 146 136 128 120 114 108

10
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.10: Wind uplift pressure * without accounting for deflection
Structural Color group Characteristic wind uplift pressure in kN/m?
system -025 -0.50 -0.75 ~-l100 -1.25 ~-1.50 -1.75 -2.00 -225 -250 -275 -3.00 -325 -3.50 -3.75 -4.00 -425 -4.50 -4.75 -5.00
. LILIT* 13.52  8.43 6.65 5.68 5.04 4.58 4.24 3.96 3.72 3.46 3.22 3.02 2.84 2.67 2.52 2.38 2.26 2.14 2.04 1.94
-span

LILIN 7.93 7.93 8.65 5.68 5.04 4.58 4.24 3.96 3.72 3.46 3.22 3.02 2.84 2.67 2.52 2.38 2.26 2.14 2.04 1.94

| 10.98  8.43 8.65 5.31 4.45 3.87 3.44 3.12 2.86 2.66 2.48 2.33 2.21 2.10 2.00 1.91 1.84 1.77 1.70 1.65
2-span Il 10.98  8.42 6.46 5.09 4.27 3.71 3.30 3.00 2.75 2.56 2.39 2.25 2.13 2.03 1.94 1.86 1.78 1.72 1.66 1.60
1] 10.98  8.43 6.04 4.76 3.98 3.47 3.10 2.82 2.59 2.41 2.26 2.13 2.02 1.93 1.85 1.77 171 1.65 1.59 1.54
| 11.06  8.43 6.65 5.68 5.04 4.41 3.91 3.52 3.22 2.97 2.77 2.60 2.45 2.32 2.21 2.11 2.02 1.94 1.88 1.81
3-span Il 11.08  8.42 8.65 5.68 4.97 4.29 3.80 3.43 3.14 2.90 2.70 2.53 2.39 2.26 2.16 2.06 1.98 1.90 1.83 1.77
1] 11.06  8.43 8.65 5.68 477 4.12 3.65 3.29 3.01 2.78 2.59 2.43 2.30 2.18 2.08 1.99 1.91 1.84 1.77 1.71

Table D.11: Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?

system 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00

. 40 46 52 56 57 59 61 63 85 66 66 67 67 67 68 68 68 69 69 70
L 9.89 7.39 6.01 5.02 4.25 3.72 3.33 3.03 2.79 2.56 2.35 2.18 2.02 1.89 1.78 1.68 1.59 1.52 1.45 1.39

1-span 40 42 52 56 57 59 61 63 85 66 66 67 67 67 68 68 68 69 69 70
L 7.28 6.81 6.01 5.02 4.25 3.72 3.33 3.03 2.79 2.56 235 218 202 1.89 1.78 1.68 1.59 1.52 1.45 1.39

40 40 40 40 41 44 46 48 50 52 54 56 58 60 6l 63 B4 66 68 69
2-span LILI 8.91 5.03 4.05 3.44 3.03 2.72 2.49 2.30 2.15 2.02 1.92 1.82 1.74 1.67 1.61 1.55 1.50 1.48 1.41 1.37
60 62 70 76 82 87 92 96 100 104 108 111 115 119 122 125 128 132 135 137

40 40 40 43 46 49 52 54 56 58 60 62 6l 66 68 68 68 69 69 70
3-span LILI 7.89 5.72 4.59 3.89 3.41 3.06 2.79 2.58 2.40 2.26 2.14 2.03 1.94 1.86 1.78 1.68 1.59 1.52 1.45 1.39
60 70 79 86 92 97 103 107 112 116 120 124 128 132 135 136 136 138 138 139
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.12: Wind u

plift for screws (see Comments no. 9)

Characteristic wind uplift for screws in kN/m?
Structural system | Color group

025 -050 -075 -100 -125 -150 -175 -200 -2.25 -250 -275 -3.00 -3.25 -350 -375 -400 -425 -450 -475 -5.00

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 793 793 665 568 504 458 418 363 321 288 260 238 219 203 189 177 166 157 149 141

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1098 552 313 218 170 142 122 108 098 08 08 076 070 066 062 058 055 053 050 0.8

LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1098 842 646 509 413 336 283 245 216 194 176 160 148 138 128 120 113 107 102 098

2-5pan 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
| 1098 485 224 154 130 116 105 096 087 08 074 069 064 06l 057 054 051 049 047 045

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1098 843 604 476 388 314 263 227 200 179 162 149 138 128 120 112 106 101 0987 092

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1108 721 430 300 229 18 154 134 118 106 097 089 083 077 072 068 064 061 058 055

L 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1108 842 665 568 497 408 344 296 260 232 210 181 175 162 150 140 132 124 118 112

3-span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1106 701 408 279 209 167 140 121 107 098 089 08 076 071 067 063 060 057 054 052

i 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1106 843 665 568 477 398 334 28 250 224 20l 183 168 155 144 134 126 119 112  1.07
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Permissible spans for ROMA roof elements D 142 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.13: Wind uplift pressure * without accounting for deflection

Structural Color group Characteristic wind uplift pressure in kN/m?
system -0.25 -0.50 -0.75 -1.00 -125 -150 -1.75 -2.00 -225 -250 -2.75 -3.00 -325 -3.50 -3.75 -4.00 -425 -450 -4.75 -5.00
LILIN=* 1502 924 727 619 549 4.99 4.60 4.30 4.05 384 366  3.51 3.37 325 3.09 293 2.78 2.65 2.52 2.40
1-span LILI 9.02 9.02 727 619 5.48 4.99 4.60 430 405  3.84 3.66  3.51 3.37 325 309 293 278 265 252 2.40
I 11.42 924 727 586 4.88 4.22 3.74 3.37 309 2.86 266 250 236 224 213 203 1.95 1.87 1.80 1.74
2-span Il 11.42 924 719 561 467  4.04 3.58 324 296 274 256 24l 228 216  2.06 1.97 1.89 1.82 1.75 1.69
I} 11.42  9.24 6.72  5.23 4.35 3.76 3.35 3.03 278 258 242 228 216 205 1.96 1.88 1.80 1.74 1.68 1.62
I 1246 924 727 619 549 4.80 4.23 3.80 3.4 318 296  2.76 2.60 2.46 234 223 213 205 1.97 1.90
3-span Il 1246 924 727 619 543 4.67 4.12 369 336 310 2.88  2.69 253 240 228 217 208 2.00 1.92 1.86
I} 12.46 924 727 619 521 4.47 3.94 3.54 322 296 2.76  2.58 2.43 230 219 209 2.00 1.93 1.86 1.79
Table D.14: Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?
system 0.25 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475  5.00
43 53 55 57 58 60 62 64 66 67 69 71 72 74 76 77 78 78 78 79
1-span LI 11.50 852 632 509 430 376 335 3.04 28 260 244 230 218 208 199 191 18 172 1.63 1.56
40 49 55 57 58 60 62 64 66 67 69 71 72 74 76 77 78 78 78 79
HL 8.32 778 632 509 430 376 335 3.04 280 260 244 230 218 2.08 199 191 1.8 172 1.63 1.56
40 40 40 40 43 46 48 50 52 54 56 58 60 61 63 65 66 68 70 71
2-span LI 7.32 532 427 362 318 285 260 240 223 210 198 183 180 1.72 1.66 1.60 1.54 149 145 141
60 66 74 80 86 a1 96 100 104 108 112 115 119 122 126 129 132 135 139 142
40 40 42 45 49 51 54 56 58 60 62 64 66 68 70 71 73 75 77 79
3-span LI 8.32 6.02 482 407 356 318 289 267 248 233 220 209 199 191 1.8 176 170 185 1.60 1.56
63 75 84 90 97 102 107 112 116 120 124 128 132 136 139 142 146 150 153 157
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Permissible spans for ROMA roof elements D 142 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.15: Wind u

plift for screws [see Comments no. 9)

Characteristic wind uplift for screws in kN/m?
Structural system | Color group

025 -050 -075 -100 -125 -150 -175 -200 -2.25 -250 -275 -3.00 -3.25 -350 -375 -400 -425 -450 -475 -5.00

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 902 902 727 619 543 494 419 364 322 288 261 238 220 203 190 177 167 157 149 141

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1142 532 299 212 168 140 122 108 098 090 08 076 071 066 062 059 056 053 050 0.8

LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1142 924 719 528 407 332 280 243 215 193 175 160 148 138 128 12l 114 108 102 098

2-5pan 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
| 1142 442 175 143 126 113 104 096 087 08 074 069 065 061 058 055 052 049 047 045

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1142 924 672 496 378 306 257 223 197 178 162 148 138 128 120 113 107 101 097 093

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1246 721 423 294 223 180 151 131 116 104 096 089 082 077 072 068 064 061 058 055

L 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1246 924 727 619 498 405 341 294 258 230 207 189 174 160 149 140 131 124 117 111

3-span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1246 694 396 267 200 160 135 118 105 096 088 08 076 071 067 063 060 057 054 052

i 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1246 924 727 619 485 393 329 28 248 220 198 180 165 153 142 133 125 118 112 1.06
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Permissible spans for ROMA roof elements D 162 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.16: Wind uplift pressure * without accounting for deflection
Structural Color group Characteristic wind uplift pressure in kN/m?
system -025 -050 -0.75 -100 -1.25 ~-1.50 -1.75 -200 -225 -250 -275 -3.00 -325 -350 -3.75 -4.00 -425 -450 -475 -5.00
1-span LILI* 16.55 10.05 7.88 6.70 5.93 5.38 4.96 4.64 4.36 4.13 3.94 3.77 3.62 3.49 3.37 3.27 3.17 3.08 2.95 2.82

LILI 10.05 10.05 7.88 8.70 5.93 5.38 4.96 4.64 4.36 4.13 3.94 3.77 3.62 3.49 S.37 3.27 3.17 3.08 2.95 2.82

| 11.72 10.05 7.88 8.37 5.27 4.54 4.01 3.61 3.30 3.04 2.83 2.65 2.50 2.37 2.25 2.15 2.08 1.97 1.90 1.83
2-span I 11.72 10.05 7.88 6.10 5.04 4.34 3.84 3.46 3.16 2.92 2.72 2.55 2.41 2.28 2.18 2.08 1.99 191 1.84 1.78
1l 1172 10.05  7.35 5.67 4.69 4.04 3.58 3.24 2.96 2.75 2.56 2.41 2.28 2.17 2.07 1.98 1.90 1.83 1.76 1.70

| 13.76  10.05 7.88 6.70 5.93 5.16 4.53 4.05 3.68 3.38 3.13 2.92 2.74 2.59 2.46 2.34 2.24 2.14 2.06 1.98
3-span I 13.76 10.05 7.88 8.70 5.87 5.01 4.40 3.94 3.58 3.28 3.04 2.84 2.67 2.52 2.39 2.28 2.18 2.09 2.01 1.94
11} 13.75 10.05 7.88 8.70 5.61 4.79 4.20 3.76 3.42 3.14 2.91 2.72 2.56 2.42 2.30 2.19 2.10 2.01 1.94 1.87

Table D.17 Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?
system 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00
. 50 52 54 55 57 59 60 62 6l 65 67 68 70 72 73 75 77 78 80 81
1-span LI 12.95 8.25 6.13 4.94 4.18 3.64 3.25 2.95 2.71 2.52 2.36 2.22 2.11 2.01 1.92 1.85 1.78 1.72 1.66 1.61
40 52 54 55 57 59 60 62 6l 65 67 68 70 72 73 75 77 78 80 8l
LI 9.27 8.25 6.13 4.94 4.18 3.64 325 295 271 252  2.36 222 211 2.01 1.92 1.85 1.78 1.72 1.66 1.61
40 40 40 43 45 48 50 52 54 56 58 60 62 63 65 67 68 70 71 73
2-span LILIN 7.65 5.57 4.47 3.78 3.31 2.96 2.70 2.48 2.31 2.17 2.04 1.94 1.85 1.77 1.70 1.64 1.58 1.53 1.48 1.44
60 70 78 85 90 95 100 104 108 112 116 119 123 126 129 133 136 139 142 145
40 40 44 48 51 53 56 58 60 62 64 66 68 70 71 73 75 77 78 80
3-span LILI 8.68 6.28 5.02 4.23 3.69 3.29 2.99 2.75 2.55 2.39 2.26 2.14 2.04 1.95 1.87 1.80 1.74 1.68 1.63 1.58
67 79 88 95 101 106 11 115 119 124 128 132 135 139 142 146 149 153 156 159
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Permissible spans for ROMA roof elements D 162 TL 0.6/0.5 (continued)

1000

™\

/\

(Raster)

/\

=

)

ROMA

INSULATION SYSTEMS

The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.18: Wind u

plift for screws (see Comments no. 9)

Characteristic wind uplift for screws in kN/m?
Structural system | Color group

025 -050 -075 -1.00 -125 -150 -175 -2.00 -2.25 -250 -275 -3.00 -3.25 -350 -375 -400 -425 -450 -475 -5.00

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 1005 1005 788 670 593 495 421 365 323 289 262 239 220 204 190 178 167 157 149 1.4l

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1172 512 289 208 167 14l 122 109 093 090 08 077 072 067 063 059 056 053 051  0.49

LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1172 1005 7.40 522 402 328 278 242 214 193 176 161 149 138 130 122 115 108 103 099

2-5pan 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
| 1172 224 163 140 124 113 104 087 08 08l 075 070 066 062 058 055 052 050 048  0.46

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1171 1005 701 485 370 300 254 221 19 177 162 149 138 129 121 114 107 102 098 093

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1376 720 417 287 218 176 149 130 115 104 096 089 08 077 072 068 064 06l 058 055

LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1376 1005 7.88 641 496 402 338 292 256 228 206 188 172 160 148 133 131 123 117 Ll

3-span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1375 688 385 25 192 156 132 116 104 09 08 08l 076 071 067 063 060 057 054 052

i 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1375 1005 788 627 48 388 324 278 244 217 195 178 164 151 141 132 124 117 L1l 106
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Permissible spans for ROMA roof elements D 182 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.19: Wind uplift pressure

* without accounting for deflection

Structural Color group Characteristic wind uplift pressure in kN/m?
system -025 -050 -0.75 ~-l100 -125 ~-150 ~-175 -200 -225 -250 -275 -3.00 -3.25 -350 -3.75 -4.00 -425 -450 -475 -5.00
LILI* 1797 1077 841 7.4 632 573 528 483 464 439 418 400 384 370 358 346 330 314 300 286
L-span LILI 11.00 1076 841 714 632 573 528 493 464 439 418 400 384 370 358 346 330 314 300 2386
I 1190 1076 764 586 483 415 366 329 300 277 258 242 228 216 205 196 187 18 173 166
2-span I 1190 1077 723 554 457 393 347 313 28 265 247 232 219 208 188 1.89 181 174 167 162
n 11.80 10.08 660 505 417 360 320 290 266 247 231 218 206 19 187 179 172 166 160 154
I 1432 1076 841 678 554 472 412 368 334 306 283 264 248 234 222 212 202 194 18  1.80
3-span I 1432 1076 841 656 535 455 398 355 322 296 274 256 240 227 216 205 19 18 18l 175
I 1431 1076 818 620 505 429 375 335 304 280 260 243 228 216 206 196 188 181 174 168
Table D.18: Snow load *without accounting for deflection
Structural Color group Characteristic snow load in kN/m?
system 0.25 050 075 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475  5.00
48 50 52 53 55 56 58 59 61 62 64 66 67 69 70 72 73 75 76 77
L 12.30 782 583 470 398 347 310 28l 259 240 225 212 201 192 183 176 169 164 158 1.3
L-span 40 50 52 53 55 56 58 59 61 62 64 66 67 69 70 72 73 75 76 77
H 10.18 782 583 470 398 347 310 28l 259 240 225 212 201 192 183 176 169 164 158 1.3
40 40 41 44 47 50 52 54 56 58 60 62 63 85 67 68 70 7 73 74
2-span LI 7.92 5.78 464 392 343 306 278 256 238 223 210 198 180 18 174 167 161 156 151  1.46
62 74 82 88 94 99 103 108 112 116 119 123 126 130 133 136 139 142 145 147
40 42 48 49 52 55 57 59 61 62 64 66 67 69 70 72 73 74 76 77
3-span LI 8.96 650 519 437 380 339 307 281 259 240 225 212 201 192 18 176 169 163 158 153
70 83 92 98 104 110 114 118 122 124 128 131 134 137 140 143 145 148 151 154
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Permissible spans for ROMA roof elements D 182 TL 0.6/0.5 (continued)
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The following spans have been verified in accordance with the general building authority approval Z-10.4-549 of April 30. 2013 as well as based on EN 14509. Annex E. The most adverse loading condition
combination consisting of dead weight, snow, wind, temperature and long-term effects has been verified in accordance with EN 14509. Annex E. while accounting for load factors and combined coefficients
specified in DIN EN 1990/NA: 2010-12. The application notes (see page 2) must be observed.

Table D.17: Wind u

plift for screws [see Comments no. 9)

Characteristic wind uplift for screws in kN/m?
Structural system | Color group

025 -050 -075 -1.00 -125 -150 -L75 -2.00 -2.25 -250 -275 -3.00 -3.25 -350 -375 -400 -425 -450 -475 -5.00

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1-span LI 1100 1076 841 714 607 498 422 366 324 290 262 240 220 204 190 178 167 158 149 142

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1189 494 28 206 167 14 123 110 100 081 08 078 072 068 064 060 057 054 051  0.49

LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1190 1077 723 517 393 326 277 242 214 184 176 162 150 140 130 122 116 109 104 100

2-5pan 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
| 1189 198 160 139 125 114 106 098 08 08 076 071 066 062 059 056 053 050 048  0.46

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1189 1008 660 475 363 295 252 220 196 177 162 149 139 130 122 114 108 103 099 094

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1431 720 411 282 214 174 148 129 115 104 096 089 08 077 072 068 064 061 058 055

LI 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1431 1076 841 641 494 400 336 290 254 227 205 187 172 159 148 133 130 123 117 Ll

3-span 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
1431 68 372 248 187 153 131 116 104 09 08 08l 076 071 067 063 060 057 055 052

i 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1431 1076 818 620 477 384 320 275 241 214 194 176 162 150 140 132 124 117 L1l 106
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