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SYMDECK - DESIGN TABLES

COMPOSITE PROFILE STEEL SHEETING

The composite decks consist of profiled steel sheeting and reinforced concrete. The composite method of deck construction
was first introduced in North America and is increasingly being used in Europe and in Greece.

During the last years the use of composite decks in civil engineering structures has been increased due to the advantages
that it offers with respect to more traditional solutions. The benefits from the usage of composite decks can be summarized
in the following:

e Less construction time is required.

e The usage of wooden formwork is avoided.

e They can be used to bridge larger spans.

SYMDECK profiled sheeting
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Figure 1: Typical configuration of a composite deck.

The main component of the composite decks is the profiled steel sheeting which during the construction phase, functions
as formwork supporting the wet concrete (Figure 1). After the hardening of the concrete, the composite decks undertake the
additional imposed loads. Usually, a light reinforcement is applied to the upper surface of the composite deck (Figure 2) which
protects the concrete from cracking. In the case that a continuous beam structural system is adopted; this reinforcement also
gives to the composite deck the ability to undertake hogging bending moments at the positions of the supports.

Concrete
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Profiled steel sheeting

Figure 2: Typical composite deck.




SYMDECK 73

The SYMDECK 73 profiled steel sheeting is a galvanized trapezoidal profile which is being used in the construction of large
spanning composite decks. Moreover it can be used alone (i.e. without concrete) as the main structural element for light
floors.

The upper surface of the steel sheeting is stiffened against local buckling with an intermediate stiffener in its middle. Within
the web of the cross-section there are embossments which offer the extra bond required between the steel sheeting and the
concrete in order to transmit the longitudinal shear forces which develop at the interface of the two materials. It should be
mentioned that the pure bond between the steel sheeting and the concrete is not considered as effective for the composite
action.

Steel sheetings are always manufactured according to the high standards of the factory, with a thickness that varies from
0.75 mm to 1.25 mm. The steel being used is of high quality S320G in accordance to Eurocode 3 - Part 1.3, galvanized and
can be painted in various colours. The geometrical and inertial properties of the SYMDECK 73 profiled steel sheeting for each
thickness are presented in Figure 3 and in the following tables.

Weight G (kg/m)  7.36 7.85 9.81 12.27
Cross section area A (cm?) 9.57 1015 12.72 15.98
Second moment of inertia Iy (cm?) 82.51 88.00 110.42 138.32
Section modulus W, (cm?) 20.68 2211 27.74 34.67

Table 1: Geometrical and inertial properties of the SYMDECK 73 trapezoidal steel sheeting.
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Weight G (kg/m?) 9.81 10.47 13.08  16.36
Cross section area A (cm?/m) 12.76  13.533  16.96 21.31

Second moment of inertia Iy (cm‘/m)  110.01  117.33  147.22 184.43
Section modulus Wy (cm®m)  27.57 29.48 36.99 42.23

Table 2: Geometrical and inertial properties of the SYMDECK 73 trapezoidal steel sheeting per meter of width of cross section.
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Figure 3: Geometry of the SYMDECK 73 trapezoidal steel sheeting.



DESIGN OF COMPOSITE DECKS

The design of composite decks according to Eurocode 4 includes two phases, the “construction phase” and the “phase of the
composite action”. During the construction phase, i.e. before the hardening of the concrete, the structural system should have
the ability to receive the load of the wet concrete and the extra loads that occur due to the construction. In this case the pro-
filed steel sheeting acts as formwork. After the hardening of the concrete the steel sheeting and the concrete work together
as unified cross section. In this phase of the composite action, the extra loads applied on the deck during the construction
lifetime, are undertaken by the composite action of the two materials.

CONSTRUCTION PHASE

In this phase the design is based on the serviceability and ultimate limit states. In the serviceability state, it is checked that
the deflections caused by the design loads are within the limits set in Eurocode 4. In the ultimate limit state, the ability of the
steel sheeting to undertake the bending moments caused by the design loads is checked. The ultimate limit state is checked
using the provisions of the Part 1.3 of Eurocode 3 that refers to the cold formed thin gauge members and sheeting. In case that
the required checks are not fulfilled, there is the possibility to place additional intermediate supports and repeat the required
checks. These additional supports are removed after the hardening of the concrete.

PHASE OF THE COMPOSITE ACTION

In this phase the checks concern the ability of the deck to undertake bending moments (sagging and hogging), vertical shear
and longitudinal shear. Also the deflections of the composite deck should comply with the limits set in Eurocode 4. The design
against the ultimate limit state aims to the prevent of the failure modes described in the following.

FAILURE MODES OF COMPOSITE DECKS

The composites decks may fail under one of the failure modes described below:
¢ Bending failure (critical cross-section I)

e Longitudinal shear failure (critical cross-section Il)

e Vertical shear failure (critical cross-section lll)
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Figure 4: Failure modes of composite decks.




Bending failure
The bending failure is achieved only when the full shear connection between the steel sheeting and the concrete is attained.
In this case, critical is the cross-section in the middle of the span (cross-section |) where vertical cracking appears.

Longitudinal shear failure

When the longitudinal shear forces that develop in the interface between the steel and the concrete cannot be fully undertak-
en, the bending strength of the cross section cannot be attained. On the contrary, critical is the horizontal cross-section along
the shear length L_in one of the two supports (cross-section Il) in which slippage occurs between the steel sheeting and the
concrete. Obviously, the failure in this case occurs for a load smaller than the one for which the bending failure is produced.

Vertical shear failure
The vertical shear failure is critical in composite decks having rather small span lengths, significant cross section height and
relatively high loads. Critical is the cross-section lIl.

The steel sheeting plays an important role to the behavior and to the failure modes of composite decks because it is the factor
that determines the type of the shear connection between the steel and the concrete. According to Eurocode 4, the resistance
of the composite deck against longitudinal shear depends on the characteristic stresses which are defined through appropri-
ate experimental testing.

The experimental procedure is specified and described in detail in Eurocode 4. The specimens are simply supported com-
posite decks as presented in Figure 5.

~— Support bearing plate
<100mmxbx10mm (min)
Neoprene pad or (typical for all bearing plates)
equivalent <100mmxb

Figure 5: Experimental configuration for the determination of m, k.

The simply supported composite deck is loaded with two concentrated loads in an equal distance from the supports so that
the shear span of the deck is equal to L =L/4. Two groups of three tests are conducted. In group A the specimens have a
large shear span while in group B they have a small one. The diagram in Figure 6 defines the way that the factors m and k, are
determined from the results of the conducted experiments.

\
o

i

Figure 6: Determination of the factors m, k.




The values of the factors for the SYMDECK 73 profiled steel sheeting were determined after a set of experiments on compos-
ite decks. The tests were conducted in the Laboratory of Reinforced Concrete Technology and Structures of the Department
of Civil Engineering at the University of Thessaly, Greece, within the framework of a relevant research program. The values
were calculated by means of the diagram of Figure 7.

The factors m, k are effective for:
1. Deck thickness equal or smaller than the one used in tests (d < 20cm).
2. Steel sheeting thickness equal or bigger than the one used in tests (t = 0.75mm).

3. Concrete with characteristic compressive strength f,_>20 Mpa (C20/25 and above).
4. Profile steel sheeting with yield stress fy2293 Mpa (practically Fe320G and above).
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Figure 7: Determination of the factors from the experimental rgf&ts.
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DESIGNING TABLES OF COMPOSITES DECKS WITH SYMDECK 73 TRAPEZOIDAL STEEL SHEETING

The tables which have been created for various SYMDECK 73 steel sheeting thickness, concrete qualities and structural
systems give the following abilities:

e Determination of the deck thickness required for a certain span length and a certain ultimate load.

e Determination of the maximum span length for a certain value of the deck thickness and a certain ultimate load.

e Determination of the maximum ultimate load for a certain deck thickness and a certain span length.

Also the tables indicate the need for temporary intermediate supports of the steel sheeting during the construction phase and
the number of the required supports.
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Figure 8: Model of a composite deck with intermediate supports.

The ultimate loads defined in the design tables were calculated with the help of the “SYMDECK Designer” software.

In the construction phase, the bending strengths were calculated according to the Part 1.3 of Eurocode 3, taking into account
only the effective areas of the steel sheeting in the places where compressive stresses develop. It is noted that during the
calculation of the bending strengths, the areas of the embossments of the steel sheeting are neglected (it is considered that
an opening replaces the embossment).

During the construction phase, the steel sheeting supports its self weight, the weight of the wet concrete and the extra con-
struction loads. A temporary support is essential when the design bending moments due to the above loads are greater than
the bending moment resistance of the steel sheeting.



For the determination of the design bending moments, the envelope of the moments produced by the various load situations
is used. For the determination of the envelope of the bending moments, the following loads are applied:

¢ Self weight of the steel sheeting Gp(permanent load).
¢ Self weight of the concrete (permanent load). Two cases are taken into account in order to consider the self weight of the

concrete:
a) The case of a span-by-span casting (first a span is casted with the prescribed concrete thickness, and the casting con-

tinues in another span)
b) Progressive casting (the deck is casted in layers until the prescribed deck thickness is attained).
e Construction load (variable load)

The construction load is a uniformly distributed load of 1.5 kN/m? applied on a 3mx3m area (or on the entire span length, if it
less than 3m) and a uniformly distributed load of 0.75 kN/m? applied on the remaining area. The loads are suitably arranged

depending on whether the ultimate hogging design moment or the sagging design moment is calculated.

For the above mentioned loads the most unfavourable arrangement is considered as presented in Figures 9 and 10.
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Figure 9: Load combinations for the “span-by-span” casting. Figure 10: Load combinations for the “progressive” casting.



For the serviceability limit state, a load safety factor equal to 1.00 is considered.

In the case that the design bending moment is greater than the bending strength of the steel sheeting, the calculations are
repeated with a structural system having intermediate supports. In the tables that follow, the span lengths requiring one in-
termediate support are indicated with yellow colour, while the span lengths requiring two intermediate supports are indicated
with orange colour.

In the “composite action” phase the structural system of the composite deck is the initial one, i.e. the one resulting after the
removal of the intermediate supports. In this phase, the applied loads in the composite deck are the self weight G, and the
variable load Q. For the determination of the internal forces of the composite deck due to the above mentioned loads it is as-
sumed that the variable load Q is applied on the entire area of the deck.

Two states are considered:

e Ultimate limit state

It is based on the loading combination 1.35G + 1.50Q from which the internal forces E_, are obtained (resistance against sag-
ging moments M’y , resistance against hogging moments M-y, resistance against vertical shear V , and resistance against
longitudinal shear Vg ).

« Serviceability limit state

It is based on the load combination 1.00G + 1.00Q. For the calculation of the displacements, an average value of stiffness of
the cracked and the uncracked cross section is used.

Sd’

The definition of the ultimate variable load Q which is present in the above relations is determined such that:
e None of the design forces exceeds the respective resistances, and
e The displacements of the composite deck are in every span smaller than L/250, where L is the span length.

In the following tables the ultimate variable loads Q of the composite decks were calculated for three different structural sys-
tems and for span lengths varying between 1.00m and 5.50m.

The design tables were developed in the Department of Civil Engineering of the University of Thessaly, Greece (UTH) within
the framework of the research project “DESIGN LOADS FOR COMPOSITE DECKS WITH PROFILED STEEL SHEETING”
which was funded by ELASTRON S.A.
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Steel sheeting thickness: t=0.75 mm

Concrete: C20/25

Steel reinforcement: S500

Thick-

h(m || 100 125 425 450 475 500 525 550 |
2622 2058 16.82 1206 885 664 506 3.88 298 228 172 126 089 058
2814 2207 1802 1344 987 740 564 432 332 254 191 141 099 0.65
30.00 23.54 19.21 14.82 10.88 817 6.22 477 3.66 280 211 155 110 0.71
3180 2498 2037 1602 1189 893 6.80 521 400 806 281 170 120 0.78
33.72 26.40 2152 1758 1290 9.69 737 566 435 332 251 185 130 0.85
36,52 2779 2264 1896 13.93 1045 795 610 4.69 358 270 199 141 0.92 0.51
3728 2016 23.74 19.87 1493 1121 853 655 503 385 290 214 151 099 056
30.02 3050 24.82 20.77 1594 1197 O11 699 537 411 810 228 161 106 059

Maximum values of the variable load Q (kN/m?)

oo

Steel sheeting thickness: t=0.80 mm

Concrete: C20/25

Steel reinforcement: S500

Thick-

| h, (m) ” 100 125 150 175 200 225 250 275 3.00 325 350 3.75 4.00 425 450 4.75 5.00 525 5.50|

26.75 21.00 1717 12.85 9.46 712 5442 420 325 250 191 143 104 0.71

28.67 22.49 18.37 1432 1054 793 6.066 4.68 3.62 279 213 160 116 0.80

30.55 2395 19.55 1579 1162 875 6.689 516 399 3.08 235 176 128 0.88 0.54
32.41 2539 20.72 1726 1270 956 7313 564 4.36 3.37 257 193 140 0.96 0.59
3423 26.81 2186 18.32 13.78 10.38 7936 612 4.74 3.66 2.79 210 152 105 0.64
36.02 2820 2298 19.25 1486 1119 856 6.60 511 394 3.01 226 164 113 0.70
37.79 29.59 24.08 20.16 15.94 12.01 9183 7.08 548 423 323 243 176 121 0.75
39.52 30.90 2516 21.05 17.08 12.82 9.807 757 586 4.52 345 259 189 130 0.80

Maximum values of the variable load Q (kN/m?)

One intermediate support is required

Two intermediate supports are required
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Steel sheeting thickness: t=1.00 mm
Concrete: C20/25
Steel reinforcement: S500

Thick-

[ hm |[ 100 125 150 175 200 225 250 275 300 325 350 3.75 400 425 450 475 500 525 550 |

28.77 22.62 1851 1558 1220 9.31 721 5,66 4.47 354 281 221 172 131 0.97 0.68

30.68 24.09 19.71 16.57 13.60 10.38 8.04 6.31 498 3.95 313 247 192 147 1.09 0.76

3255 2555 20.88 1755 15.03 1144 887 6.96 550 4.36 346 272 212 162 120 0.84 0.54
3439 26.98 22.03 1850 1590 1251 969 761 6.01 477 378 298 232 177 132 093 0.59
36.20 28.38 2316 19.44 16.60 13.58 10.52 8.26 6.53 518 410 324 252 193 143 1.01 0.65
3798 29.76 24.28 20.36 1740 14.64 1135 8.91 704 559 443 349 272 208 155 109 0.70
39.73 3111 2537 2126 1820 15.71 1218 956 756 6.00 4.75 3.76 2.92 224 166 117 0.75
4145 3244 26.44 2515 18.90 16.43 13.01 10.20 8.07 6.40 5.08 4.00 312 239 178 125 0.81

Maximum values of the variable load Q (kN/m?)

oo

Steel sheeting thickness: t=125 mm
Concrete: C20/25
Steel reinforcement: S500

Thick-

[ hm || 200 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 |

31.31 2465 2020 17.02 14.64 1194 934 741 594 480 388 314 254 204 161 125 095 0.68

3320 2611 21.38 18.01 15.47 13.32 1042 827 6.63 535 433 351 284 228 180 140 106 0.77 0.51
35.06 2755 2255 1897 16.29 1420 1149 912 732 591 478 3.88 313 252 200 156 118 0.85 0.57
36.88 28.97 23.69 19.92 17.09 14.89 1257 998 8.00 6.46 524 424 343 276 219 171 129 0.94 0.63
38.68 30.36 24.81 20.85 17.87 1556 13.65 10.83 8.69 702 569 4.61 3.73 3.00 238 186 141 102 0.69
40.44 3172 2591 2176 18.64 16.22 1428 1170 9.38 757 614 498 4.03 323 257 201 153 111 0.75
4217 33.06 26.99 22.65 19.40 16.86 14.84 1250 10.10 813 6.59 534 432 347 276 216 164 119 0.81
43.87 34.38 28.05 23.52 2013 1750 15.39 13.40 10.7 8.68 7.04 571 462 371 295 231 176 128 0.87

Maximum values of the variable load Q (kN/m?)

One intermediate support is required
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Steel sheeting thickness: t=0.75 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) | o1 014 015 016 017 018 019 020 |
Reinforcement ©8/20 ©8/20 ©8/15 ©8/15 ®10/20 ®10/20 ®10/15 ®10/15
ness
m || 00 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 |

20.58 16.07 13.06 10.44 759 524 423 319 239 177 127 0.87 0.54
22.08 1722 1398 1163 846 6.28 472 355 267 197 142 0.97 0.61
23.54 18.35 14.88 1241 933 693 520 392 294 218 157 108 0.67
2499 19.46 1577 1314 1020 757 568 428 322 238 172 118 0.73
26.40 20.54 16.64 13.85 11.07 822 617 4.65 349 258 186 128 0.80
2779 2161 1749 1455 1193 886 6.65 501 3.76 279 201 138 0.86
2916 22.66 18.33 1523 1280 9.51 714 338 404 299 216 148 0.93
30.50 23.69 1915 1591 13.47 1015 762 575 431 319 231 158 0.99 0.50

Maximum values of the variable load (kN/m?)

oo

Steel sheeting thickness: t=0.80 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) | o3 014 015 016 017 018 019 020 |
Reinforcement ©8/20 ©8/20 ©8/15 8/15 ©10/20 ©10/20 ®10/15 ®10/15
ness
m || 100 125 . . . 75 300 325 350 375 400 425 450 475 500 525 550 |

21.00 16.40 13.34 1113 812 6.05 457 3.47 262 197 144 102 0.67
2249 1755 1425 1190 9.05 6.75 509 3.8 293 219 161 114 0.75
2395 18.68 1516 12.64 9.98 744 562 426 323 242 178 126 0.83
25639 19.78 16.04 13.37 1091 813 610 466 3.53 265 195 138 091 0.52
26.81 20.87 1691 14.08 1184 883 6.66 506 3.83 287 211 150 0.99 0.57
28.20 2193 1776 14.78 1254 952 719 546 413 310 228 161 107 0.61
29.56 2298 1859 1546 1311 1021 7.7 5.85 4.44 333 245 173 115 0.66
30.90 24.01 19.41 1613 13.67 1090 824 625 474 355 261 185 123 0.7

Maximum values of the variable load (kN/m?)

One intermediate support is required
Two intermediate supports are required
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Steel sheeting thickness: t=1.00 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) [ o1 014 015 016 017 018 019 020 |
Reinforcement ®8/20 ®8/20 ®8/15 ®8/15 ®10/20 ®10/20 ®10/15 ®10/15
ness
) || 200 125 3.75 425 450 475 500 525 550 |

2262 1769 1441 1206 10.08 755 573 439 337 257 194 143 101 0.67

24.09 18.83 1532 12.81 1093 847 6.44 493 379 290 219 162 115 0.77

25665 1995 16.21 13.54 1154 983 755 586 456 356 276 211 158 113 0.76

26.98 21.04 1709 1426 1215 1050 826 6.40 499 3.89 3.02 231 173 124 0.84

28.38 2212 1795 1497 1274 11.00 896 6.95 542 423 328 251 188 135 091 0.54
29.76 2318 18.79 15.66 13.31 1148 9.67 750 585 4.56 353 271 202 146 0.98 0.58
3111 2422 19.62 16.34 13.88 1196 10.37 8.05 6.28 4.89 379 290 217 157 106 0.63
32.44 2524 20.43 17.00 14.43 1243 10.83 560 6.70 523 4.05 310 232 168 113 0.67

Maximum values of the variable load (kN/m?)

oo

Steel sheeting thickness: t=1.25 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) | o 014 015 016 017 018 019 020 |
Reinforcement ®8/20 ®8/20 ®8/15 ®8/15 ®10/20 ®10/20 ®10/15 ®10/15
ness
m || 100 450 475 500 525 550 |

2465 19.31 1575 1321 10.02 749 568 435 333 253 191 140 098 0.64

2611 20.44 16.66 13.95 1126 842 6.39 489 375 286 216 159 112 0.74

2755 2154 1754 14.68 1254 1087 953 760 599 474 374 294 228 174 128 0.90 0.57

28.97 2263 18.41 1539 1313 1137 9.76 840 6.63 525 415 327 254 194 144 111 0.65

30.36 23.70 19.26 16.09 13.71 1186 10.38 9.17 734 586 4.68 3.738 294 230 175 129 0.89 0.55
31.72 2475 2010 16.77 1429 1235 10.80 9.53 792 6.32 505 4.02 318 248 189 139 0.97 0.60
33.06 25.77 2091 1744 1484 1282 1120 9.87 850 6.79 542 432 342 267 2.04 150 104 0.65
3438 26.78 2172 1810 1539 13.28 1159 1021 9.06 725 580 4.62 3.65 285 218 161 112 0.70

Maximum values of the variable load (kN/m?)

One intermediate support is required
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Steel sheeting thickness: t=0.75 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) | o 014 015 016 017 018 019 020 |
Reinforcement ®8/20 ®8/20 ®8/15 ®8/15 ®10/20 ®10/20 ®10/15 ®10/15
ness
) || 200 425 450 475 500 525 550 |

2153 16.82 13.69 1096 799 595 449 340 257 193 141 099 0.65
23.09 18.03 1466 1221 891 6.64 500 3.79 287 215 157 111 0.72
2463 19.21 1561 13.08 9.82 732 552 418 316 237 173 122 0.80
2614 20.38 16.54 13.80 10.73 8.00 6.03 4,57 346 259 190 134 0.88
2762 2152 1745 1455 1165 8.68 6.55 496 3.76 2.81 2.06 145 095 0.54
20.08 22.64 1835 1529 1256 936 706 535 4.05 3.03 222 157 103 0.58
30.52 23.75 19.23 16.01 1348 10.04 757 574 435 325 238 168 110 0.62
31.92 2483 2010 16.72 1418 10.72 8.09 613 460 3.48 255 180 118 0.67

Maximum values of the variable load (kN/m?)

ey

Steel sheeting thickness: t=0.80 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) [ o 014 015 016 017 018 019 020 |

t

Reinforcement ®8/20 ®8/20 ®8/15 »8/15 ®10/20 ®10/20 »10/15 ®10/15

Thick-

[ nem || 200 125 150 175 200 225 250 275 300 325 350 3.75 400 425 450 475 500 525 550 |

2196 1717 1398 1168 855 6.39 484 369 282 213 159 115 0.78

23.652 1837 1494 1249 952 712 540 412 314 238 177 128 0.88 0.54
25.05 19,55 15.89 13.27 1050 7.85 595 454 346 262 195 141 0.97 0.60
26.56 20.72 16.82 14.04 1148 858 6.51 496 3.79 287 214 155 106 0.65
28.04 2186 1773 1479 1246 932 706 539 411 311 232 168 115 0.71
29.50 2298 18.63 1552 1319 10.056 762 581 444 336 250 181 124 0.77
30.93 24.08 19.51 16.24 1380 10.78 817 624 476 361 269 194 133 0.83
32.34 2516 20.37 16.95 14.39 1151 873 6.66 508 385 287 208 143 0.88

Maximum values of the variable load (kN/m?)

One intermediate support is required
Two intermediate supports are required
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Steel sheeting thickness: t=1.00 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) [ o1 014 015 016 017 018 019 020 |
Reinforcement ®8/20 ®8/20 ®8/15 ®8/15 ®10/20 ®10/20 ®10/15 ®10/15

Thick-

[ nm || 200 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 |

23.65 1851 15.09 1265 1082 841 6.48 504 395 3.09 241 18 141 104 0.72

2519 19.71 16.05 13.44 1148 938 722 562 440 345 269 208 158 116 0.81 0.51
26.71 20.88 16.99 14.21 1213 10.34 797 6.20 4.86 3.81 297 230 174 128 0.90 0.57
2821 22.03 1791 1497 1276 11.056 871 6.78 531 417 325 251 191 141 0.98 0.62
29.68 2316 18.82 1572 13.39 1158 946 736 577 452 353 273 2.07 153 107 0.68
3113 2428 19.71 16.44 14.00 12.09 1020 794 6.22 4.88 381 295 224 165 116 0.74
3265 2537 20.58 1716 1459 16.60 10.94 8.52 6.68 524 4.09 317 241 177 124 0.79
33.94 26.44 2143 1786 1518 13.09 1143 910 713 5.60 437 3.38 257 190 133 0.85

Maximum values of the variable load (kN/m?)

ey

Steel sheeting thickness: t=1.25 mm
Concrete: C20/25

Steel reinforcement: S500

Reinforcement at the positions of hogging moments

| h, (m) [ o1 014 015 016 017 018 019 020 |
Reinforcement ®8/20 ®8/20 ®8/15 ®8/15 ®10/20 ®10/20 ®10/15 ®10/15

Thick-

| h, (m) ” 100 125 150 175 200 225 250 275 3.00 325 350 375 4.00 425 450 475 500 5.25 5.50|

25,76 20.20 16.49 13.85 1186 9.88 7.61 594 467 368 289 226 174 131 0.95 0.64

2729 2138 1744 1463 1252 10.88 855 6.68 525 414 326 255 197 148 1.08 0.74

28.80 2255 18.37 1540 1316 1142 10.03 821 6.54 524 420 337 268 211 163 122 0.88 0.58
30.28 23.69 19.29 1615 13.79 1196 1049 8.98 715 573 460 3.68 293 231 179 134 096 0.64
31.74 2481 2018 16.88 14.41 1248 1094 968 777 6.22 5.00 400 319 251 195 146 105 0.70
3317 2591 2106 1760 15.01 1299 1138 10.06 8.38 6.72 539 432 344 272 210 158 114 0.76
34.76 26.99 2193 1831 1556 13.49 1180 1042 9.00 721 579 4.64 3.70 292 226 170 123 0.82
35696 28.05 2277 19.00 1618 13.98 1222 10.78 958 770 616 4.96 3.96 312 242 182 131 0.88

Maximum values of the variable load (kN/m?)

One intermediate support is required



DESIGN TABLES FOR LIGHT FLOORS MADE OF SYMDECK 73 STEEL SHEETING (COLD FORMED THIN SHEETING
SECTION)

The ultimate loads for light floors made of SYMDECK 73 steel sheeting are given in the following (i.e. without the consideration
of the composite action). The tables can be used for the design of light floors (e.g. steel sheeting & laminate wood & coverage)
or in the case of covering the steel sheeting with light weight concrete where the composite action is neglected.

The floor loads are divided in two categories: permanent load G and variable load Q. The design for the two states considered
is described below:

Service ability limit state — SLS

For the serviceability limit state, the ultimate load is given for two displacement limits, L/200 and L/300, where L is the span
length. This ultimate load refers to the load combination G + Q (safety factors equal to 1.00). These loads are presented in the
tables as Qra-sts- 1200 KA Ay _sis - 1300

Ultimate limit state — ULS

In the ultimate limit state, the ultimate load is calculated taking into account the bending moment resistance of the most criti-
cal cross-section. The calculated ultimate loads correspond to the load combination 1.35G + 1.50Q and denoted in the tables

as qu -uLs®

Use of tables
Depending on the rate between permanent and variable loads, the critical check may correspond either to the serviceability
or to the ultimate limit state.

Example:

Consider a floor in which the following loads are applied permanent load G=1.0 kN/m? and variable load Q=5.0 kN/m?2. The
design of the floor is required (steel thickness, span lengths) for three equal spans continuous beam structural system. The
serviceability limit state check should be performed with an acceptable displacement equal to L/300.

1. Calculation of design load for the serviceability limit state
Ogy.qs= G+ Q=10+5.0=6.0 kN/m?

2. Calculation of design load for the ultimate limit state
Ogy.us= 1:35G +1.5Q=135x 1.0 + 1.5 x 5.0 = 8.85 KN/m?

3. From the design tables for a continuous beam of three equal spans, the following combinations are obtained that satisfy
both the SLS check and the ULS check (

qu »SLS<qu-SLS-L/300) qu -ULS< qu-ULS)'

t=0.75mm, L=2.25m
t=0.80mm, L=2.25m
t=1.00mm, L=2.75m
t=1.25mm, L=3.00m



]  t-0.75 m

[ Lm) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
N 0508 1655 1109 779 568 427 329 258 207 168 139 116 087 083 071 061 053 047 041
OO 1752 1103 739 519 378 284 219 172 138 112 082 077 065 055 047 041 036 031 027
Ora-uis 2297 16.88 12.92 10.21 8.27 6.83 5.74 4.89 422 368 323 286 255 229 207 188 171 1.56 1.44
m t=0.80 mm

[ Ln) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
OO 0503 1765 1183 831 606 455 350 276 221 179 148 123 104 0.88 076 0.65 057 050 0.44
OO 360 1177 7.88 554 404 303 234 18 147 120 099 082 069 059 050 0.44 038 033 0.29
G 2457 1805 1382 1092 884 731 614 523 451 393 346 3.06 273 245 221 200 183 167 154
m t=1.00 mm

[ Lm) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
qu-SLS-L,r’ZOO 3518 2215 14.84 10.42 7.60 5.71 4.40 3.46 277 225 186 155 130 111 095 0.82 0.71 0.62 0.55
OO 0345 1477 9.89 695 507 381 293 231 185 150 124 103 087 074 063 055 048 042 0.7
Gh e 30.86 2267 1736 1372 1111 918 772 657 567 494 434 384 343 308 278 252 230 210 193
m t=125 mm

[ Lom) |[ 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
Ly 44.07 2775 18.59 13.06 9.52 715 5.51 4.33 347 282 232 194 163 139 119 103 0.89 0.78 0.69
OO 2038 1850 1239 870 635 477 367 289 231 188 155 120 109 093 079 0.69 060 0.52 046
o 3872 2845 2178 1721 1394 1152 968 825 711 620 544 482 430 3.86 348 316 2.88 264 2.42
mtﬂ% mm

[ Lom |[ 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
Sy 63.03 39.77 26.67 18.72 13.65 10.26 7.89 6.20 497 4.03 3.33 2.78 234 2.00 170 147 128 112 0.99
OO 1202 2652 1778 1248 910 684 526 413 331 260 222 185 156 133 113 098 085 0.75 0.66
G 1744 12.86 988 784 636 528 444 379 327 285 251 222 199 178 161 146 133 122 112
mtﬂ% mm

[ Lom) |[ 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
P 6757 4248 2841 1998 1455 1091 843 663 530 431 355 296 250 212 182 157 137 120 105
qu-SLS-L/’BOO 45.05 28.32 18.94 13.32 9.70 7.28 5.62 4.42 354 287 237 198 166 141 122 105 091 0.80 0.70
]S 19.05 14.05 10.80 8.57 6.96 577 4.85 414 3.57 312 274 243 217 195 176 160 145 133 122

Ultimate loads in kN/m? for the ultimate and serviceability limit states.



] =100 mm

[ Lom) |[ 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00 |
N ci55 5335 3571 2506 18.27 1375 10.56 8.33 665 542 446 372 313 266 227 197 172 150 132
OO 5637 3557 23.81 1670 1218 917 704 556 444 361 298 248 200 178 152 132 115 100 0.88
G 2591 1911 1469 1165 047 784 660 564 487 424 373 331 295 265 240 217 198 181 166
m?l% mm

[ Lm) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
P 1050 6679 4464 8142 2289 1719 1327 1042 833 677 550 466 393 334 286 248 215 188 166
WO 7062 4453 2076 2095 1526 1146 885 694 556 451 372 811 262 222 191 165 143 125 110
o1 35.00 2589 19.90 1579 12.83 10.63 895 764 660 575 506 448 400 3.60 325 294 268 245 2.25
mtw% mm

[ Lm) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
O 1067 3136 2096 1473 10.78 809 622 490 392 318 262 219 184 156 134 116 101 0.88 0.78
OO 5311 2091 1398 9.82 718 539 415 826 261 212 175 146 123 104 090 0.77 067 059 052
G 2180 1607 12.35 9.80 795 660 555 473 408 356 314 278 248 223 201 18 166 152 1.40
mtzow mm

[ Lm) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
qu-SLS-L,r’ZOO 5319 33.40 2237 15.71 1147 8.59 6.64 5.21 418 3.40 280 233 196 167 143 124 107 0.94 0.83
OO 3546 2226 1491 1047 765 573 443 847 278 226 187 155 130 112 095 0.83 072 0.63 055
G e 2382 1756 1350 1071 870 721 607 518 447 390 343 3.04 271 244 220 200 182 166 153
mtzloo mm

[ Lm) || 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
P G537 4187 2800 1970 14.37 1083 833 655 524 426 351 293 246 210 180 155 135 118 104
OO 1425 2701 1873 1313 958 722 556 437 349 284 234 195 164 140 120 104 090 0.79 0.69
G 3240 2389 18.36 1457 1184 0981 825 705 608 530 467 414 369 332 300 271 247 226 2.08
mﬁl% mm

[ Lom) |[ 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 6.00
Sy 83.33 52.40 3521 24.67 18.01 13.48 10.42 8.21 6.55 534 440 366 3.07 262 225 194 169 148 130
OO 5556 3493 2347 1645 1201 899 694 547 437 356 293 244 206 175 150 130 113 099 0.7
G 4387 32.35 2487 19.74 1604 1329 1118 055 824 719 633 561 500 449 406 368 335 307 2.82

Ultimate loads in kN/m? for the ultimate and serviceability limit states.



COMPOSITE PROFILE

SYMDECK 50

Coil Width: 1250mm 70 : 0 - 0 70
Coil Thickness: 0.75mm ~ 1.25mm (£0.02) 135 | 15 |

Covering Width: 1000 +5.0mm = L/
Depth of Wave: 48.5 +1.0mm 7

V.

Pitch: 250 £2mm
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f ;] J2 €€ €A
10

SYMDECK 100
Coil Width: 1250mm A 275 275
Coil Thickness: 0.75mm ~ 1.5mm (+0.02) 165 110

Covering Width: 825 £5.0mm
Depth of Wave: 100 £1.5mm
Pitch: 275 £2mm
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SYMDECK 150

Coil Width: 1500mm , 280 o 280
Coil Thickness: 0.75mm ~ 1.5mm (£0.02) 161 20|~|

Covering Width: 840 £5.0mm N =

Depth of Wave: 152+1.5mm R - &

Pitch: 280 £2mm
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2w

- | | |
240
280 Ha | 280 40 280
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COMPOSITE FLOOR DECKS CONSTRUCTION DETAILS

SIDE END DETAIL CANTILEVER SIDE END DETAIL

SIDE END TRIM

” CONGRETE SLAB

VARIABLE SLAB DEPTH VARIABLE SLAB DEPTH
SYMDECK 73 SYMDECK 73
50min 40min ) .
MAXIMUM CANTILEVER 50min —| 12min
DIMENSION
e
END DETAIL CANTILEVER END DETAIL
VARIABLE SLAB DEPTH

VARIABLE SLAB DEPTH SIDE END TRIM
RESTRAINT STRAPS

STEEL STUD
__CONGRETE SLAB

SYMDECK

SYMDECK 73

MAXIMUM CANTILEVER END DIAPHRAGM

DIMENSION



STEEL OR CONCRETE BEAM
AND SUPPORT

50min

SYMDECK

END DETAIL SUPPORT
ON WALL

SYMDECK

DOUBLE SUPPORT
ON STEEL OR CONCRETE BEAM

SYMDECK

DOUBLE SUPPORT
ON WALL

SYMDECK

DETAIL OF COMPOSITE FLOOR (CHANGE DIRECTION)

VARIABLE SLAB DEPTH

STEEL STUD

 CONCRETE SLAB

SYMDECK 73
END DIAPHRAGM

CONTINUOUS SUPPORT
ON STEEL OR CONCRETE BEAM

75min

SYMDECK

CONTINUOUS SUPPORT
ON WALL

SYMDECK
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CHEMICAL COMPOSITION OF THE PRODUCT ANALYSIS

Method of Cin % max. Si Mn P S N Cu Other
Designation deoxibdation for r)ominal product % max. | % max. % r:]ax % Lrlax % r?ax % max. | % Tax
thickness in mm : 9
According EN 10027-01 According EN <16 >16 > 40°
and CR 10260 10027-2 <40
S235JR 1.0038 FN 019 | 019 | 023 - 1,50 0,045 | 0,045 0,014 0,60 -
$235J0 10114 FN 019 | 019 | 019 - 1,50 0,040 | 0,040 0,014 0,60 -
823542 1.0117 FF 019 | 019 | 019 - 1,50 0,035 0,035 - 0,60 -
S275JR 1.0044 FN 024 | 024 | 0,25 - 1,60 0,045 | 0,045 0,014 0,60 -
827540 1.0143 FN 021 | 021 | 023 - 1,60 0,040 | 0,040 0,014 0,60 -
827542 1.0145 FF 0,21 021 | 0,23 - 1,60 0,035 0,035 - 0,60 -
S355JR 1.0045 FN 027 | 027 | 027 | 0,60 1,70 0,045 | 0,045 0,014 0,60 -
$355J0 1.0553 FN 023 | 023" | 0,24 | 0,60 1,70 0,040 | 0,040 0,014 0,60 -
835542 1.0577 FF 0,23 | 0,23 | 0,24 0,60 1,70 0,035 0,035 - 0,60 -
S355K2 1.0596 FF 023 | 023 | 024 | 060 1,70 0,035 | 0,035 - 0,60 -
$450J0' 1.0590 FF 0,23 | 023k [ 0,24 | 0,60 1,80 0,040 | 0,040 0,027 0,60 m

FN = rimming steels not permitted; FF = fully killed steel
For sections with nominal thickness > 100 mm the C content by agreement.

For long products the P and S content can be 0,005% higher.

For long products the max. S content can be increased for improved mach inability by 0,015% by agreement if the steel is treated to modify the
sulphide morphology and the chemical composition shows min. 0,0020% Ca.

The max. value for nitrogen does not apply if the chemical composition shows a minimum total Al content of 0,015% or alteratively min.
0,013% acid soluble Al or if sufficient other N binding elements are present. In this case the N binding elements shall be mentioned in the
inspection document.

Cu content above 0,45% may cause hot shortness during hot forming.

If other elements are added, they shall be mentioned on the inspection document.
For nominal thickness > 150 mm: C = 0,22% max.

For grades suitable for cold roll forming C = 0,24% max.

For nominal thickness > 30 mm: C = 0,24% max.

Applicable for long products only.

The steel may show a Nb content of max. 0,06%, a V content of max. 0,15% and a Ti content of max. 0,06%.

(according to EN10025)

MECHANICAL PROPERTIES AT AMBIENT TEMPERATURE FOR FLAT AND LONG PRODUCTS OF STEEL GRADES
AND QUALITIES WITH VALUES FOR THE IMPACT STRENGTH

Tensile
Minimum yield strength R_* strength R @
Designatio n MPa® MPaP
Nominal thickness mm Nominal thick-
ness mm
According Accord-
EN 10027-1 ing EN <16 >16 | >40 | >63 | >80 | >100 | >150 | >200 | >250 >3 >3 >100 >150 >250
and CR 9 - <40 | <63 | <80 | <100 | <150 | <200 | <250 | <400° <100 <150 <250 <400°
10027-2
10260

S235JR 1.0038 235 | 225 | 215 | 215 | 215 195 185 175 - 360 to 510 360to 510 | 350t0 500 | 340 to 490 -
S$235J0 1.0114 235 | 225 | 215 | 215 | 215 195 185 175 - 360 to 510 360to 510 | 350t0 500 | 340 to 490 -
S235J2 1.0117 235 | 225 | 215 | 215 | 215 195 185 175 165 360 to 510 360to 510 | 350t0 500 | 340t0490 | 330 to 480
S275JR 1.0044 275 | 265 | 255 | 245 | 235 225 215 205 - 430 to 580 410to 560 | 400to 540 | 380 to 540 -
S275J0 1.0143 275 | 265 | 255 | 245 | 235 225 215 205 - 430 to 580 410to 560 | 400to 540 | 380 to 540 -
S275J2 1.0145 275 | 265 | 255 | 245 | 235 225 215 205 195 430 to 580 410to 560 | 400to 540 | 380 to 540 | 380 to 540
S355JR 1.0045 355 | 345 | 355 | 325 | 315 295 285 275 - 510 to 680 470t0 630 | 450to0 600 | 450 to 600 -
S355J0 1.0553 355 | 345 | 355 | 325 | 315 295 285 275 - 510 to 680 470t0 630 | 450to 600 | 450 to 600 -
S355J2 1.0577 355 | 345 | 355 | 325 | 315 295 285 275 265 510 to 680 470t0 630 | 450to 600 | 450to 600 | 450 to 600
S355K2 1.0596 355 | 345 | 355 | 325 | 315 295 285 275 265 510 to 680 470t0 630 | 450t0 600 | 450to 600 | 450 to 600
S450J0¢ 1.0590 450 | 430 | 410 | 390 | 380 380 - - - - 550to 720 | 530to 700 - -

a

For plate and wide flats with widths > 600 mm the direction transverse (t) to the rolling applies. For all other products the values apply for the direction parallel (I) to

the rolling direction.

b

c

d

1 MPa=1N/mm2.
The values apply to flat products.
Applicable for long products only.

(according to EN10025)




MECHANICAL PROPERTIES AT AMBIENT TEMPERATURE FOR FLAT AND LONG PRODUCT OF STEEL GRADES AND
QUALITIES WITH VALUES FOR THE IMPACT STRENGTH (CONCLUDED)

. ) Posﬂpn of Minimum percentage elongation after fracture
Designation test pieces %
Lo =80 mm Nominal thickness mm L0 =5,65 \/S0
Nominal thickness mm
According EN | According <1 >1 >15 >2 >2,5 >3 >40 >63 >100 >150 >250°
10027-1 EN 10027-2 <15 <2 <25 <3 <40 <63 <100 <150 <250 <400 only
and CR 10260 for J2 and
K2
S235JR 1.0038 | 17 18 19 20 21 26 25 24 22 21 -
S235J0 1.0114 -
S235J2 1.0117 t 15 16 17 18 19 24 23 22 22 21 21 (land t)
S275JR 1.0044 | 15 16 17 18 19 23 22 21 19 18 -
S275J0 1.0143 -
S275J2 1.0145 t 13 14 15 16 17 21 20 19 19 18 18 (land t)
S355JR 1.0045 | 14 15 16 17 18 22 21 20 18 17 -
S355J0 1.0553 -
S355J2 1.0577 17 (land t)
S355K2 1.0596 t 12 13 14 15 16 20 19 18 18 17 17 (land 1)
S450J0¢ 1.0590 | - - - - - 17 17 17 17 - -

2 For plate, strip and wide flats with widths >600 mm the direction transverse (t) to the rolling direction applies. For all other products the values apply for the direction
parallel (1) to the rolling direction.

¢ The values apply to flat products.

¢ Applicable for long product only.

(according to EN10025)





