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% SIN BEAMS

web: coil material
1000, 1250, 1500 mm coil width = web height
333, 500, 625, 750 mm by splitting
1,55 2,05 2,5; 3,0 ... 6,0 mm thickness

J.
(siN

)

flanges: hot rolled strips or plate material
30 mm thickness ===

6 ...

120 ... 450 mm width

steel grades: S 235 ... S 355

tapered e

parallel

or

min 4 m

L il

¢

min 4 m

ﬂ—f min 250 mm
.



J.
ADVANTAGE (siN

Simple mechanical model
lattice girder

J.
(sin - beam

)



J.
4 SIMPLE DESIGN (?Iﬂ

(éiﬁ' beam = lattice girder
) defined at all national
standards worldwide
EUROCODE,
ASCI, SNIP, CN, ...

flanges \/

web ?2 = EUROCODE EN 1993-1-5
ANNEX D

+ Improvement: neglecting local buckling,
verified by tests for specific sin - geometry




BUCKLING of SIN - WEB %in
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5 corrugation) according to test results; BTU
&} Cottbus 1996) e
040 | _a_EN 1993-1-5 (global buckling) —&
EN 1993-1-5 (lokal buckling)
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J.
DESIGN PROCEDURE (sSiN

e choice of height (sienderness)
h, = Ls/15 up to Lg/25
e selection of web thickness (shearforce)
Va = YV < VRg = Va/Tm
e selection of flanges
( bending moment & axial force )
A M RK
Ny, =7N-~ o 2 WICN, =0

Z i
e check of serviceability

( deflection )




DESIGN PROCEDURE

e choice of height (sienderness)
h, = Lg/15 up to Lg,/25
e choice of web thickness (shearforce)

J.
(siN

V, = %V < Vago= Ve /v
| |
d F* T Rd Rk’ iM
fy,k 35,5 kN/om?
Steelgrade 5355
WTO WTA WTB WTC
= 2 mim = 2,5 mm = 3 mm
2w = 155 mm 2w = 155 mm 2w = 155 mm 2w = 155 rm
s = 178 mm 25 = 178 mm 5 = 178 i 25 = 178 mm
Ay = 4,65 o 2y = 6,21 crn’ Ay = 777 o 2y = 10,8 cm’
Dx = 5,00 EMzmn® Dx = 134 kMl Dx = 26,2 Ehon® Dx = 43,2 khlerr®
Dz = 6.300 kb= = 8.414 ke | Dy = 10.527 ko = 14.605 ke
hweb| tor. | tpl. |iquer| yc | vord | ter. | tpl |aguer| yc | vord | o | pl. |iquer| e | wvord | to. | tpl [Agquer| yc | Wrd
mm| | Tk | kbecrd) M| RMere] | ek [t | [khdern®] | [kh¥em®] En] | Detder] | fbdom] [ki]
333 | 2124 205 | 0,31 | 1,00 | 102 | 2455 20,5 | 0,29 [ 1,00 | 137 | 2747 | 205 | 0,27 | 1,00 | 171 | 3355| 20,5 | 0,25 | 1,00 | 205
500 | 942 | 205 | 047 | 100 | 154 |1089| 205 | 0,43 [ 1,00 | 205 |1219| 205 | 0,41 | 1,00 | 256 | 1488 20,5 | 0,37 | 1,00 | 307
625 | 603 | 205 | 0,58 | 1,00 | 192 | 69,7 | 20,5 | 0,54 | 1,00 [ 256 | 780 | 205 | 0,51 | 1,00 | 320 | 952 | 20,5 | 046 | 1,00 | 384
750 | 410 | 205 | 0,70 | 1,00 | 231 | 484 | 20,5 | 0,65 | 1,00 | 307 | 542 | 20,5 | 0,62 | 1,00 | 384 | 66,1 | 20,5 | 0,56 | 1,00 | 461
1000 | 236 | 205 [ 0093 | 100 | 307 ) 272|205 | 0,87 [ 1,00 | 410 | 305 | 20,5 | 0,82 | 1,00 | 512 | 37,2 | 20,5 | 0,74 | 1,00 | 615
1250 23,8 | 20,5 | 0,93 | 1,00 | 769
1500

Special Web on request




J.
4 DESIGN PROCEDURE (SN

e choice of hEight (Slenderness)
h, = Lg/15 bis Lg,/25

e choice of web thickness (shearforce)
Vo = Y-V = Vrg = VR/Tm

e choice of flanges
( bending moment & axial force)

A, v.M N
NgdZYFN.Kgi FZ SNg,le: ;M

Rk




J.
DESIGN PROCEDURE (Sin

fa= 355 Nmm? Considering Distribution of Nermalforces ke= 1,00  [EM1393-1-1. Tablef 5] Ym =#1.00
Dimensons of Flange | TENSION PRESSURE
bxt A Nrq Ciim Npa [kN] Crmax
Distance of Lateral Support [mn)

[ frdl M] [m] 3.00 4,00 5,00 E.00 BO0| 00| 1wo0| WwOO| \1O00| 200| 24.00( [m)]
160 x 6 FE7 341 176 200 150 120 00 5 Bl 11.55
180 x 6 HEERE 383 199 204 130 152 127 a5 7E B3 12.99
200 x 6 LRy 426 2.21 a3 235 a8 157 7 94 78 14.43
160 x 8 LA 454 1.76 267 200 160 124 00 an 11.55
180 x 8 M7 511 1,99 338 284 203 1E9 127 1 aa 12,99
200 x 8 FoXr 568 2.21 418 33 251 2m 57 125 104 14.43
220 x 8 ITET 625 | 242 505 37 303 253 183 52 126 )l 15,88
200 x 10 ST TI0 | 2= 522 392 3 261 195 57 1 14,43
220 x 10 ST 781 242 a2 474 379 % 237 1249 153 126 15,88
250 x 10 SR 288 2.7E a21E E12 429 a0 206 245 204 &2 126 18.04
200 x 12 S 852 | z= E25 470 376 a3 235 ma &7 14.43
220 x 12 SEAE 937 243 ThE aEg 455 a7 204 227 123 152 15,88
250 =12 el 1065 || =27& 974 724 Ba7 489 27 294 245 195 153 12,04
300 x12 SERT 1278 331 1278 1057 245 Fal] 529 423 EL 282 235 20 2165
220 x 15 S 1172 243 947 fall aEd 474 305 284 237 123 15,88
250 x 15 TS 1331 2.7E 1223 912 T B2 453 &7 306 245 204 18.04
300 x15 LT 1598 331 1533 1321 1057 2 E51 529 440 352 294 252 2165
350 =15 o 1864 | 28 1064 1794 1429 =] 899 719 GO0 400 400 343 0| 2526
250 x 20 SR 1775 2.7G 1621 1223 973 2E B2 429 408 326 272 18.04
300 x 20 ST 2130 331 2130 1762 1409 175 21 05 a8y 470 392 336 2165
350 x 20 ST 2485 3.86 2485 2333 1313 1553 1133 359 733 £33 033 457 400 25.26
400 x 20 Lt 2840 441 2840 2840 2R06 2088 156G 1253 1044 a3h [l Ra7 h22 28.87
450 = 20 ofe 3195 || 436 195 3135 317 2643 1962 glitils gl 057 Gty 750 BE1| 3248
300 x 25 ST 2663 331 2BE3 2202 1762 14E8 1m ] 734 hav 489 413 2165
RRN w 2R Pyl 1N/ g == TNE jplelate] i L=t] 1950 1499 1199 alala] 7a9 ERE R7 =yn] R IR




J.
4 DESIGN PROCEDURE (SN

e choice of hEight (Slenderness)
h, = Lg/15 bis Lg,/25

e choice of web thickness (shearforce)
Vo = Y-V = Vrg = VR/Tm

e choice of flanges
( bending moment & axial force)

A, v.M N
NgdZYFN.Kgi FZ SNg,le: ;M

Rk

e serviceability
(deflection)



J.
SECTION PROPERTIES (SIN

[ WT 1000 |

Dimenzions weight! m Cross Section Yalues 3230 =ihh
bgx tg H u WTD | WThA | WTEB | WIC | WTD | WTE | WTF 2 Mg Iy iy Iz iz 1} Iy £ m MRk Mpk £ far MRE MRK
mim mm | mim kgfm | kaim | kgfm | kolm | kgm | kalm | kglm om? om* cm em* cm cm* om* cm kM ENm om kM kMm
160 x & oz 26 2 334 HE 433 ] E2.2 Eal 152 A3.800 511 Ll 4.E2 2B 1028.000 s 451 227 Aae [1iF 143
160 = & oz AL FA 354 405 482 B4k B4 735 2160 S4.800 a0,z =l ] a1 1478.000 LRI} 2hh o 67 kL
200 x & 0z 222 30 a7 424 421 ] 6 TEA 24,00 50700 a0.z4 10} AT a4 2 a0 hid i ihZ 4249
160 » B i 307 Wz 84 436 A4 508 Ef.2 TEE 255 E5 00 50,79 551 4E4 E.0 1587.000 RllZ2 i q909 Lt
180 « B e .15 E 114 452 EIE [Fi] 4.7 1 2880 732m 5041 760 L. E.7 1575.000 LT 341 R [N Firid 51%
200 « B il 329 M3 440 48,7 534 B8 ok EE 200 3m S0.40 107 e ] 1.3 2.10.000 A7 he Ry} oz 1136 L7113
220« B (1] 231 418 465 51.2 54 (SR ] L X a4 el 39 4] a0.40 1440 b5 an A E06.000 N a27 117 L 1250 A3
2000 % 10 Lkl 224 455 a02 5.0 597 591 MBS ara 400 02 0m S0.50 1330 a7 138 2400.000 S 940 175 e 1.420 Fari
220 x 10 02 232 an.r 534 g1 B2H a2 HLE a1 4400 112 2 a0.E0 171 b4 1h.d 4 526.000 1.1034 522 L 1 562 7BA
250 x 10 | 77h A9
200 x 12 [ ] [ 1. 704 BEZ
220 x 12 1874 948
2! Technical Documentation ;|
300 % 12 2 hhk 1.293
220 x 15 e £ I 1.1649
250 x 1% A 1.351
nn x 1% t h I 3195 1.621
L0 x 1% LT 1.092
750 % 20 a www.zeman-s a .com 1550 1611
J0m x 20 1260 dA173
350 % 20 (IEH] EEE] [ET] [ 1440 (ECF B (I L) L ECENT oL 14 ¢ [INT] T ETRTERTET] o B 1] (.75 i 44970 2635
400 % 20 1041 408 AT Ka4 1432 |5k Bia 7ar 1621 w00 416 20 51.00 21330 155 2133 55 480.000 e 3 7R0 1918 £47 S REN 2 897
300 x 25 L 270 ™A 1365 i3 HED 4 =) T3 pi] a340m A28 128 aER 3130 29 545,000 FLuT 3625 1.807 b L 2720
350 x 25 L] 230 BlIE BE2 1604 EhE a1 145 M3 weO 459 500 B1.25 1T HED 0 3651 A6 522.000 A 4113 2.108 E213 3184
400 x 25 150 4,10 171 754 1806 =L |iT 20 2125 2000 A25.300 51.26 2EETD N 4172 70 .042.000 3 4.700 Z.409 £4r 7100 3.630
430 = 25 50 422 E2A BFE b2 ] HeO aEh Zh5 2253 2150 RG4. 700 .25 313 124 EEEX] g7.013.0m 5 053 2 589 ErEs P J.4912
400 x 25 150 4,30 1208 1353 2002 204.5 I3 2IT 2331 2250 791000 51.25 aram 12,99 4593 39 r27.000 b0 2.010 FR:Li1 4.0494
350 = 30 D 33z 10 h:E 1H 4 hE: | 225 20 gl e [} FaT.0od B1.E0 440 101 E30.5 T ERA.OO0 4935 2 542 F4hh 1834
400 x 30 D 412 2mh 2052 210 2167 =R | 2.8 2419 200 B3 500 51.50 3200 .55 Ta0.5 34.872.000 s 56540 2.90% B %20 CIslili}
430 » 30 61 424 “ET 2814 1 11 402 i 2591 B0 EA4 3001 5150 49751 1241 s 115 436.000 AT b 063 22 11%% 4.717
450 % 30 e 432 261 2104 285 2402 436 2Ha0 chES 2ron TE.1m 51.50 45 561 129 105 120 B43.000 I b.345 3.268 9585 4936




J.
. COLUMN DESIGN (?Iﬂ

Any standard gives rules for the determination of the
critical buckling load of
frame- or lattice columns:

N =
{|8ait [
~*(EI), S, -
e 1 M LZ3EA L] [7°EA H7TEm / | /
s EA B A 7EA RLE R i /
. + k L y ki [ l
1 7°EA GAy; m’EA 1 GA, | ! | /
I 1!
|
2 2 A1 L s
, 7°.EA m°EA A = FA_L 1T _ S
A =Gt - GhAj 229 . S A I | |
A | /
! !
fo =72+ 72 'y 'y
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SN - SYSTEM (siN

)

Standard Parts + Special Parts + Connections

SONDERBEREICH
Firststoss
SONDERBEREICH
Rahmenecke /\ 5 \ SONDERBEREICH
(siehe Bild 7) XC\'\" ' ;i;gG Rahmenecke
«Zh
VERBINDUNGEN: i
N
A5
REGELBEREICH geschweisst:
=07 ) SONDERBEREICH &
Konsole e
i
' geschraubt: &
o L
REGELBEREICH ;

SONDERBEREICH

_ Stltzenfuss ' a
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,SIMPLE* HANGAR
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% ,SIMPLE“ HANGAR éin
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J.
WAREHOUSES & (siN
SHOPPING CENTERS




% WEATHER RESISTANT %‘,in

galvanized sin beams for outside usage

Stefanitsch



J.
(HEAVY) INDUSTRIAL PLANTS (SiN

Zeman HDF

Prawhrycle Aikowe - Bale

Weicownia Huty Baildon

o Ei—. - = --'._"._ fla {26 —t = - E - S ..m._:'_: l ;'_:. 1 “'.L-.
&; ; g gl ,' ) e imal | ® | B 'P;‘smwicﬂ-a_a?'

Huta Baildon, Kattowice (PL)
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MORE THAN HANGARS

_ EMEmE o
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Main I;{ilway Station Salzburg




J
COMBINATION WITH (siN

CONVENTlONAL CONSTRUCTlON
s ﬂ'ﬂ? mﬂﬂﬂﬂlm' ltr 2

el
4|||!|||” ,vﬂl"”””u .

Main Railway Station Salzburg
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J.
% ADVANTAGES OF SIN (siN

compared with

* hot rolled profiles
 saving of weight
 height > stiffness



Tragergewicht [kg/m]

J.
ADVANTAGES (siN

300 -
. 1000
EINFELDTRAGER -4
900
250 - : Yl
q =10 kN/m |
Durchbiegungsbeschrankung L/300 ' HEA 800./ ’
L 700 o WTA 750
200 - 65 o - K4
39 ! WTA 1000
HEA 650 550, # 1 WTA 625 .« -
1 s : o
190kg/m 500 A ®yrason - wrae2s , =32%
180 F-mmmmmm 40, A 1w 1295kg/m T Vs R _
/’ it ' ¥ BV; - = ,_.Jl optimaler WT - Bereich
360 . A—3 P
/ " - * ’ I«“ f - ot e
320 - WTA 333 A o ol . .
1007 777777777777777 ( 7777-777777777;‘7777"7777;!7177i7¢‘ 777&" 777777777 o 7777777
- AT T T L WIATR Ay sy -4 %
- A‘ s - - - . g m
" "C — - ;r ," - I r‘ - ﬁ
[ ] - LT N Sand
- . 2 o= 1
50 - - . i i Tt : WTA
TR S . 1250 _RAO
‘ ' 67 kg/m 64%
:
o T T ; T T 1
5,0 10,0 15,0 20,0 25,0 30,0 35,0

Stiitzweite [m]



% ADVANTAGES OF SIN

compared with

 hot rolled profiles
« saving of weight
 heigher stiffness

* lattice girders
 efficient, automatic fabrication

« welded profile
 efficient, automatic fabrication



J.
ADVANTAGES (sin

A

4_'/

CORRUGATED WEB FRAME TOTAL:
‘— L B — 72 M + 89 P = 161 STEPS

RIDGE ELEMENT %
6M+9P =15ST.

GIRDER .

12M + 16 P = 28 ST. =%
TOP GIRDER
17M+28P = 45ST.

CORNER ELEMENT =
6M+9P=15ST

EAVE GIRDER

STEPS OF TREATMENT Wk rens el

-15 STEPS

16 - 30 STEPS

102 M + 180 P = 282 STEPS : 15M+15P =308

46 - 50 STEPS

COLUMN

SYSTEM COMPARISON 17M+29P =46 ST
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