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1. METALLIC ELEMENTS OF COLD SPRING

Cold-rolled elements are a group of metallic elements with the main characteristic of the production
process as well as the small thickness. These characteristics dictate a number of differences from the
process of analysis and dimensioning of hot-rolled metallic elements known to us so far. Numerous
cross-sections can be found on the market, however the use of cold rolled members is generally
limited due to the feeling that they are auxiliary elements. However, the reality is different as, in
addition to tesserae/slugs, they may well be used as main load-bearing members. Due to the
impossibility of lamination they are designed for practically elastic behaviour with corresponding
seismic behaviour coefficients.
In this version of SCADA PRO the cold rolled cross sections:

* They are a different module from the other metallic sections

* Can be used for all structural members (not just purlins/bevels)

e Controlled under EC3-1-3

2. AVAILABLE CROSS-SECTIONS

The cross-sections that can be used are of type C, S, Z and H (see picture).

Cross section C Cross section S Cross section Cross section H
Z

The sections can be either unreinforced or have single or double end reinforcements (see picture
below). The bending angle of the reinforcements and the cross-sectional beam Z is also parametrically
defined.
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Note that this parametric property is not a user attribute but a feature of the code in the program.
The user can only place ready-made profiles defined by the manufacturer (and us) and cannot modify
them.

The library includes sections of Greek and foreign companies. More

specifically:
Greek Companies Foreign Companies
ELASTRON METSEC
CAMARIDES SADEF
ARKHON BOUWEN MET STAAL
RUUKKI
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3. GEOMETRIC PROPORTIONS

The provisions for design based EC3-1-3 calculations apply only to section width - thickness ratios b/t,
h/t, ¢/t and d/t within the limits of the following Table.

The limits for the reasons given are considered to represent the field for which there is sufficient
experience and verification by experimental results. Cross-sections with larger width-to-thickness
ratios may also be used, provided that their strength at failure limit state and their behaviour in the
serviceability limit state are verified by experiments and/or calculations, confirmed by an appropriate
number of experiments.

The dimensions of the reinforcements shall be within the following limits so as provide adequate
stiffness and to avoid buckling of the reinforcement itself.

0.2<c/b<0.6

0.1<d/b< 0.3
If c/b<0,20ord/b<0,1the edge is ighored and set c= 0 or d=0.

NOTE: According to EC3-1-3 the length of the rim c is measured perpendicular to the tread in the case
where the rim is not perpendicular to the tread. However, in SCADA PRO the angled length is taken
into account, not the projection
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4. MODELING

The insertion of the elements is carried out in a similar way to that of hot rolled elements. For both
beams and columns, the cross-sections have been placed in a new category called 'Cold rolled'.

In the window that appears we select:
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5. ANALYSIS

According to EC3-1-3 for the analysis the properties of the cross-sections must be modified, taking
into account the influence of rounded corners.
In SCADA Pro the properties of the original cross-section are used without modifying the inertial
characteristics. The transformation to ideal with sharp corners as well as the influence of rounded
corners is only considered in the dimensioning.

6. DIMENSIONING

The sizing of cold-rolled components involves:
e Strength check at section level
e Strength check at member level
*  Functionality check

The main difference with hot-rolled elements is that now the checks at section and member level are
carried out with a common command and not separately. Another important feature is that all
members and their cross-sections are checked for all combinations.

o
%7 ? 7 . Layer Mzrah. Teyidzg w

AmoTehE- ]Axaomo. !AlGOT(IO. Ereyxoq  Awn Mzhoc 87 METSEC C 142 ~ | | Mapdpetpaoi
gpoto ™ | IiSnpuwv ¥ ZUAwwv~ | Togomouacr M

1ata
, EAeyx0¢ S1aTOpwWY
Erpappoyr) o= oAa Ta pgkn Tou Layer

%
, EAeyx0C Auylapou EAeyyoc pz Ta Min |, Max aAwv Tow auvBuaojow
EAeyyoc Layer I

[ MioopEg Wuxprc Exaong fuzpeivnan MEhoug AUyIoUGE .

Mepelvnom MEhoug AZmoupyIKeTTTa
+ TuvBEaelg

Opdda | Aokoi W

AnoTeAzopara Mzhoug Anoreheopara Layer

Cancel

Otherwise, the sizing steps are the same as for hot rolled elements (per layer, member consolidation,
bending parameters, etc.).
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7. DIMENSIONING DOCUMENT

The results of the sizing are displayed either per member or per layer. In the second and more general
case the structure of the issue is as follows:

1.

7.

Page 1: General cross-section data 1

Dimensional and property information of the original and ideal cross-section
Page 2: Active cross-section of cross-section 1 (Part A)

Active cross-sectional dimension information of N, My and Mz ratios

Page 3: Active cross-section of cross-section 1 (Part B)

Active cross-section properties information of N, My and Mz ratios

Page 4: Cross-section level check for the 1" member with cross-section 1
Endurance tests according to §6.1

Page 5: Member level check for the 1t member with cross-section 1
Durability checks according to §6.2 & 6.3 and functionality check §7

Repeat steps 4 & 5 : In case of several members of the same cross-section within the
layer.

Repeat steps 1 to 6: In case of several cross-sections within the layer.

The issue per layer can also be extracted when creating the Study Sheet.
Typical format of the issue is given below.

[ Fehibo - 1 [ Tehiba : 2
AIATOMEE WYXPHE EAATHE - TENIKA ITOIXEIA AIATOMEE WYXPHE EAATHY - ENEPTH AIATCMH
G T EKAPIOHMA ENEPTHE AIATOMHE
YAKG Yuxphc
MoigTa sa7 . P . .
= - — H svepyf) Saropi] Abyw aovig ka répyng
IS RREE| METSEC C 142 € 18 fa  umohoypors Bass Twv  axdhouSuw
Baragauy
EKAPIOHMA AIATOMHE AIASTATEIL | APXIKH | IAEATH
- EN 1593-1-3[5.5]
. h | he{em) 1420 13 86 hez- - EN1983-1-5[4 4]
- bow | b fom) 5.00 566
b s | b sz fom) 5.00 5.66 Napatipnon
S| b (om) 130 [RE ! ©1 rommai afovag Mg Saropiig arokouloly
5 T30 T | l m alpBaan Ty Swropdv ordy. Dov
e | B fom) F et apopa oTa UmaoTuhGpara, o GEovis auv
d st | bo (om) - - | v aviiern rarsiBuvan
d e | bez {om) - - %) z
@l ) 50.0 4
T B H%e0
@) 500 P
®ame () - 7 o2
t {om) 0.18 y’-'_—") o
r (em) 0.18 - By e by eo
AIASTATEIL N Y ) My () Mz (+) Mz ()
ha (cm) 4.02 ~4TT 11.09 5.33 4.02
e ——— b (om) 202 1109 277 593 402
b . (em) 253 263 253 405 085
b v (€M) 2353 283 253 161 501
‘OPIO AIAPPOHE XAAYBA EMIPPOH KAMNYAOTHTAL b fom) 283 283 2.83 4.05 0.85
- Z83 283 283 81 501
fe [ fr Amaitnan bia fem)
Nimm®) (mmm’n‘ k | m | vime) | ey S ||| || @ Cou fcm) 113 113 [KE) [KE) 113
2750 | 4300 | 70 | 40 | 3525 | 3035 020 | 032 | Ox [ oo1 i) - - - - -
© o (cm) 113 113 [KE 113 113
1w fcm) -
TEQMETPIKEL ANAAOTIEL IAIOTHTEL APXIKH IAEATH d e (om)
= dea (cm)
IkavoroledvTaiTa bpia Nai Afem ) 4.87 484 AT
(em) - 153
O SardEag ya axsiaopd Baos rou EN 1993-13 wydouv S T Cl= (=) -
éve yia Adyous bit, hit, oit, dit, oib ka1 dib Evrdg Tww opav el - @) 30.0
Tou Mivaxa 5.1 km g Tapaypagou 5.2(2). ¥ = (em) - 251 @i (") -
i . . . (cm) - §.93 @u( ) 30.0
maropis pr pyakdTopoug Adyoug Wmopoly mmiang va 5 -
xpapoTonBaly, Uz v TpalTsBEan 4T N avraxd Toug az Coz) - 3424 Qui)
apiK *aTacTaTn GoToYas KE f CUNTEDGORA - 5o (em) - .08 tiom) 018
opiax) xavéoraon Astoupywamnrag smaknBsiov oa Toreth 5220 T5a.41
‘wepapdrwy kain uTohoyopdv, Tou smBBavovral pe e =
rarakAn Ao apBps mepapdTwy !cfom) 2370 2158
W (em) 2285 2228
Dagarignon W (em ) 5.63 5.37
O rom wveg T Garapic axohoulodin aipBaan Tuv 1o (o) - 31143
Sarop v, Doov apopd ora umocTuMipoTa, of e
GEaveg dxouv My avriBern warsdBuven 1 fem) 0.08 0.05
W (em ) - 0.30




SCADA Pro 25"

CHAPTER C: 'COLD ROLLING CROSS-SECTIONS' isallartian g

| Eehiba -3 | Fehiba - 4
AIATOMEE WYXPHE EAATHE - ENEPIH AIATOMH AIAEZTAZIOAOTNHEH ETOIXEIQN WYXPHE EAAIHE
g EAEMXOE AIATOMON (EN 1993-1-3)
J EETDIL = | ENEPTOZ My (+) |3 | ENEPTOZ My (-) Méhoc| 61 |Kémpoci| 31 | Keémwpoci| 35| AEAOMENA ENONOIHEHT
| | [Apxxé MikegL | 30000 | om | Evomoinonls |
Evotoingnle: om
Rigid Offsets EAzuBzpize pehiv
Ak dX [ dY | az
e tem) | (em) | (em) [N | Vo | Ve[ M| M| M
i 0.00 0.00 0.00
i 0.00 0.00 0.00
EAETXOZ LE AONIKH EAETXO03 LE KAMWH (§ 6.1.4)
EGEAKYIMOE (§ b.1.2) OAIVH (§ 6.1.3) ¥y 7z
W 94 Zwo 222 b 230 298
— — N s (KN} 081 N s (KN) 075 M == (KN) EEL 033
A fem) 494 A (em') 351 W o7 (o) 20 62 504
F e (kN) - e mealhes 218 M= (kNm) 567 139
4 | ENEPTOT Mz (+) 5 ‘ ENEPrOT Mz (-} Mems (kN) 14593 N - = (kM) 96.57 _n'zE\W GABaumvo | Egtheubnmio
| N eolM s 0.00 Moo/ oss 001 M oM = 0.26 024
ENAPKEIA Nat EMAPKEIA Nat EMAPKEIA Nai Nt
EAETXOE LE ETPEWH (§6.1.6) EAETXOE ZE AIATMHEH (§ 6.1.5)
Opbéc £c| Von Mises ¥y 2z
Zuwd 288 238 Zuvd, 288 230
Apdion (MPa) 13.03 184.85 Vs (kN) 0.66 245
Avtoyr (MPa) 175.20 333.81 Evioxuon ox1 OX1
Apdon I AvTox| 0.07 0.5% TTAABoOC 2ot o
ENAPKEIA Na Kopyr .
J Toéms V asg (kM) 3251 34.16
o VeV oms 0.02 0.07
(Gezs 43 € ENAPKEIA Nai Noi
L TR LJ D My () Mz (+) L2l EAETXOE LE EOEAKVIMO & KAMWH (§ 6.1.8]
Ae (em’) 351 478 473 478 3.89 AZONIKH N {kN) | FOMH My (kNm) POMH Mz {kNm) FuvBuoopdg
ye < (om) 1.80 154 1.54 1.52 208 [ M= [ 061 | My 133 Mz=s 030 34
e = (cm) 653 714 572 593 593 Meme | 19993 | Wym 567 M zas 130 ENAPKEIA
e fom) - 14731 14731 147.62 151.44 Efjowan Kprnpiou AMmhemidpaong] -..(5.24) T 0eT Nat
L. (em’) - 2003 20,08 19.62 18.07
Vo xc (o) - 050 ETH =130 I _ EAETXOZ IE ONWH & KAMWH (§ 6.1.9] _
W e for) " Y w08 e a1 AZONIKH N (kN) MF‘OFIH [ (kN:n:E MF‘OFIH ![kN{T;Z EwvBuaouoe
W 1 fcm - 21.92 21.92 21.30 21.85 £a 0.48 230
[ [[:m : - 4.88 485 12.89 5.04 i — LM .08 AM o -0.00
Ve ae o] = 59 568 555 12 Nes | 5657 My 505 Mz 133 ENMAPKEIA
) - T55 o5 550 550 Egiowon Kprnpiou AMherribpaong| .(5.28) T (5] N
Wer s fem’) - 2458 2458 2198 2125 EAETXOZ IE AIATMHEH, AZONIKH & KAMWH (§ 6.1.10]
Wes = fom ) - 9.32 9.31 728 5.95 TEMNOYEA Vz (kN) AZONIKH N (kN) POMH My (kNm) TuvBuaopd
o N P . o ot o Vess | 007 N = 007 | Wyes | 004 Wime | 1569 772
H pom aviigTaang We - olpgwvape EN 1983-1-5 unokoyifermysa 1qv Sxropr amorcholpevn pévo amd svepyd P I TP B BT PP Won | zi EERE
H mhaoTd poy avioTaong We o ipguva ps EN 1953-1-5 umohoyigera yia Ty Srarop amorehobyevn amd Egiowon Kprnpiou i | TR | 000 Nat
kv xan rov mhfion xopuG. TEMNOYZA Vy (kN) 'A=ONIKH N (kN) FOMH Mz (kNm) Tuvbuoopog|
Wyes | 002 | NWes | D007 Meza | 001 | Woems | 000 772
Wuss | 3251 | MNes | 3657 Mzse | 133 | Wase | 595 EMAPKEIA
Egiowon Kermpiou A i | [ Twq | ooo Nat
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