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ABSTRACT

This thesis focuses on the design, analysis, and structural assessment of a steel canopy
intended to shelter the archaeological site of Azoros, in the region of Elassona. The aim of the
studyis to comparatively investigate six alternative configurations of thedeadng system,

in order to evaluate the structural response of each solution, its impact on the foundation
design, construction cost, and its architectural compatibility withehsitve character of the
cultural landscape.

The analysis follows the provisions of the Eurocodes, namely EC1 for load modeling, EC3 for
the structural design of steel elements, and EC7 for geotechnical verification of the
foundation. The examined configiions include both rigid and pinned frame connections, as
well as systems incorporating vertical bracings and varying truss geometries. The study
further integrates architectural and environmental considerations, including the use of circular
hollow secitons and natural materials, such as magrae plywood, to mitigate the

industrial appearance typical of conventional steel structures and ensure visual harmony with
the surrounding archaeological context.

Results indicate that configurations combiningmentresisting frames or vertical bracings
along selected directions offer significant advantages in terms of structural efficiency,
economic viability, and reduced foundation demands. The thesis concludes with proposals
that achieve a balanced integratif structural adequacy, aesthetic sensitivity, and
construction economy, contributing a coherent design approach for similar protective
structures in culturally significant sites.
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. +0,5 +0,6 +1,5 +0,7 +1,4
Ma xi mum
150 [ Mini mum -0,6 -0,8 -1,3 -1,6 -0,6
Mi mum 1,4 1,6 2,7 2.6 -0,6
. +0,4 +0,6 +1,4 +0,8 +1,1
Ma xi mum
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Ma xi mum
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Dzl UALOKOEYT 0060 Go6T UUI VUGUxO UAGGUI UsUO uod A0 ORI
DO EBUN A0CUUGE TUE( DbEUey eUUAGUUGE
goai U1 ¢ Kot Ul @ goai Ul @ Kot Ul @
KosudUd KostuodoU KosuodUd KootudU(
A 1,35 1,0 1,0 1,0
Ay 15 0 1,0 0
O OE@UTUUEUU ROOIEewd GUOPURGEO URI ORAEWUGRIUVEUDE@D OU I
GEU UO TUu0uAO UsUU eUUA UET 01t 0U0UGE URT G@olTuoeuvaodol 0
GeT UUT UGUa&DO GolT uoUAGOOU v. DE Go6T U0UT0GU0UxRO UsUOs Ue lod £
OEUO uUdAGEO, UO 09080, AEU UEITEUDHDEBOUAGOBUD &KOOKEESBOE
AlTUO ud £AIVEOD

APATYEIX VYo ¥ ¥
Empoiiopeva gopria o Kripia

Kamyopia A: xatowkies, Guviien KTipta Katowiodv 0.7 0.5 0.3
Kamyopia B: yd@pot ypageiov 0.7 05 03
Kamyopia C: ydpot cuvabporon; 0,7 0,7 0,6
Kamyopia D: yopot Katacpuarev 0.7 0.7 0.6
Kanmyyopia E: yopor anodijkevonc 1.0 09 08

Kamyopia F: ydpot xuxiopopias oymuarey
Papoc oympdrev < 30tn 07 0.7 0.6

Kamyopia G:ydpot xuxho@opias oymuaroy
30tn < Bapoc oymuarev <160tn 0,7 0,5 03
Kamyopia H: ctéyeg 0,7 0,5 03

DopTia 10VI00 EXTAVE OF KTIPLU

dwiadia, Ioravoia, NopPryia, Tovndia 0,7 0,5 0,2
Yrohlowta xpat pein tov CEN pe vyopetpo H >1000m 0,7 0,5 02
Yrolowta xpdatn péin tov CEN pe vyopetpo H <1000m 0.5 0.2 0
DopTia aVEHOV GE KTIpLQ 0.6 0.2 0
OLPROKPUCIU (EKTOS-TVPKUTGL) OE KTipa 0.6 0.5 0
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DE ObEU&éx0 eUUUGUAGUEO UaUOREWO Gibd 101 £@IAD0 B3 TUD ¢ [EEIS OU ¢E
(edOl UOO OBAUT EGT OU, UET Ul ApUo6TE o6¢U0aol Eeal ¢UdU0T
U¢ET #0060 U1 ET AURT  UO6 a0 TERUITEGIU e&d00GEO, eUead e
Il 0UAR @eU¢ROED. gaUOCEUOQUEUD WL WMAEIEREXD OB i s8R0 e UUAdd U6 G E
GoTUoaO TU detO6l GU A VGO eégitiol O UET OGGA UEU URI
aR@O.
DE G6iu60GT Op UdAGURI ¢O6 UT UUA&OT UUE &UUA UET U¢ Ul @
QUUANUUMRE Ui (z O. g. ) ¢dO0UEOCB6aO0l UUE GUTGRTIU 10 UEO
EN 1990:20022 UE &RO61 UE 7T 0000 ¢06 ¢UOEAD AGIUUUE ¢UdUe £UR:
A. QUUUGUAGUED UEUBDeUpsUO @ ¢UDOUEE&OD
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j1 i1
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5.2 QUEOY Od(Eegd gl Al 60GE
521 KEGUARAQ
Q EUEOT OdGEeég Ul Aotk UpOteO¢Us GUOI 06¢OI OAEGT U URI E
OdAUT EGYT OU gdOUUVI Uy UGUBUSUEUO aUAUEO AEU UE GUAGY UUE
UEO GlUBEpuEsdBOEOD.
GUT GRI O 10 0O ECs, 10T aAl UUUE UoE&Tud EGEOT Oddal ¢06
GOT Ui U0o6uT UTEO T £0U0 GUEO WUO eUBEUO OdbEaui UEU UEUOG @
aeifuelGTO G + 0.2S
Dzed U U¢u UOT 06¢OUOAKESUEEaORBKEONUDI UT UO¢EGT U o¢EBUI I
T OT 00T OpOsEGEO eUE ¢oOGGaedUVUE 60Ul UUUBE eUUUTUEGE UEO u
522 1°Ddd s URGE
QUUA UOT UAesfdGEOCIHH®IWORY UEO OAAUCGE T B9 BOT & O®. 96 Us
UEUY geEy El Qb @OVUORY UEOD OﬁEaUOlET O 0B O e oD , 9 ORI ETUEA U S O
o006 UOT eUU0UzUEO6GOY EVODBYG UEO 1 £a UFE Gty OmIis. 00 90% &
Dzl U200 g¢p OUUT 47T UUU EuEGOheiEe ad Ul £ 6GEO
Mode T [s] meX meY me (G Z
No.
1 0.693 0.000 132393.0 0.000
2 0.298 130382.350 0.0 0.000
3 0.292 0.000 0.0 50713680.000
4 0.261 2377.739 0.0 0.000
5 0.254 0.000 0.0 0.000
6 0.249 0.000 0.0 1975.644
7 0.244 0.000 5.2 0.000
8 0.236 0.000 0.0 521234.400
9 0.231 73.899 0.0 0.000
10 0.231 0.000 0.0 0.000
G 132833.750 132398.0 51236880.000
GM 141283.000 141283.0 54886200.000
% 94% 93% 93%
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U UOT UVAesEdaEOI®IWORY UEO O/EaUdEEu‘ﬂ@c‘ﬁ‘m‘)a’E:iQﬂé eJOle]
E OOUUORY UEO OAaUDEETLEOU HEOD)O WK o GED O
DEOGOYT EUODRY UEO T AAaUBEIBOUOS &ESUO 90% ¢

E-Gii OpoekiEe @6 U1 A1 6 G EO

ey

Dz U0 g OUUT &7 ULU E

No. Tl meX meY me (G Z
1 0.317 126248.10 0.00 0.00

2 0.293 0.00 0.00 47907300.00
3 0.268 0.00 0.00 0.00

4 0.267 1491.38 0.00 0.00

5 0.258 0.00 6566.34 0.00

6 0.242 0.00 0.00 0.00

7 0.239 0.00 0.00 2943.67

8 0.233 0.00 119421.50 0.00

9 0.232 44.55 0.00 0.00

10 0.227 0.00 0.00 380541.00
G 127784.03 125987.84 48290784.67
GM 139191.000 139191.000 53943100.000
% 92% 91% 90%

( 0) (a)
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524 3 DAds o URGE
QUUA UOT UVAes o GEOCIHO®IWORY UEO OAAUVUAEEWHOOOE .0 @O
UEU‘iQéEy,/EuE“TﬁUoOC UORY UEO OAFaUGBEUEQUHREDDOO $WHI O GED O
o006 BOUUENDdozi OE A6 T DOUORG UEO Y £ZaUGEUBOUOOESIO 90 %
Dzl U400 g OUUT &0 UUU EuE-QnQooailEee 80 U1 Al
Mode T1s]

No. meX meY me 4 Z

1 0.480 133209.0 0.0 0.000

2 0.394 0.0 0.0 48165040.000

3 0.302 247.6 0.0 0.000

4 0.286 0.0 0.0 0.000

5 0.281 0.0 85029.0 0.000

6 0.267 0.0 43942.0 0.000

7 0.254 0.0 0.0 0.000

8 0.243 0.0 0.0 44851.520

9 0.233 4.9 0.0 0.000

10 0.228 0.0 0.0 357146.720

G 133461.0 128971.0 48567008.000

GM 141776.0 141776.0 55150400.000

% 94% 90% 88%

GRJB-IB:

Q U E OF tO»iad 00

@ Kyog63DL 0Qo 3K gd kG ODHEDEY IGKg @§izD g p DADZ o O DZ



44 kg0 g% Dz

QUUA UOT UVUAeEdtEOI M ®IWORY UESO OAaUCGEEWHODOoEI 4.0 O
GEUT géEy, ATEOTHHB OOUUORYG UEO OAaUBETEMUBREOD) GWET G GED O
o0 i o @oT EUODRBRY U0UBO DE%UGE’JEE@‘E)&%&E@.

Dzl U230 g ¢ OUUT 4T UUU EuEGObhosiEe @d Ul £l 60 EO
Mode Ts]
No. meX meY me (i Z
1 0.440 0.000 129865.000 0
2 0.300 126295.300 0.000 0
3 0.286 0.000 0.000 48057750
4 0.275 0.000 0.000 0
5 0.262 0.000 233.100 0
6 0.262 2080.695 0.000 0
7 0.247 0.000 0.000 0
8 0.240 0.000 0.000 30334
9 0.231 65.780 0.000 0
10 0.231 0.000 0.000 1076107.5
G 128442.350 130098.000 49164250
GM 141268.000 141268.000 55184500.000
% 91% 92% 89%

( 0) (a)

( A)
GROB-B: oUEOIIODN&HO0 4 (U) KT U0AOPOsEGE T £UO eUUA X (a) K
(A KTUBAO9pOpEGE T £ZaUO eUUAE Kk
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g3 90 HGQ 45
526 5°DAds o URGE

QUUA U0OdI AeEd CEQU o) DI WORY UEO OAAUVUAEEWBHB OB OE @O @O
GEUT ge Ey, £AIEQOTGL OOVUORYG UEO O4a d B ulHAT 0@ ol @A, 9tote 10 OEG d O
o006 UOT eUUURUEO6GOY EKVODBYG UEO 1 £a 0 B @A FE UO 90% &
Dzl URE)O g ¢ OUUT 4T UUU Eu E@OhosiEe &0 Ul £l 60 EO
Mode Ts]
No. meX meY me (i Z
1 0.289 123229.2 0 13.206
2 0.274 0.12 0 47414655
3 0.262 0 31.9 0
4 0.258 0 55505.01 0
5 0.257 2390.04 0 178.3585
6 0.242 0 66395.89 0
7 0.239 0 325.93 0
8 0.238 0 0 44124.935
9 0.231 88.56 0 16.988
10 0.228 0 514.8 0
G 125707.92 12277353 47458985
GM 136002.000 136002.000 52664700.000
% 92% 90% 90%
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Mode T [s]
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No. meX meY me (Z

1 0.419 137956.000 0 0

2 0.361 0.000 0 54211440

3 0.304 0.000 83817.136 0

4 0.304 0.000 0 0

5 0.292 445.600 0 0

6 0.278 0.000 52893.048 0

7 0.267 0.000 0 0

8 0.242 0.000 0 33516.36

9 0.235 0.000 106.288 0

10 0.233 9.900 0 0

G 138411.500 136816.16 54244920
GM 152266.000 152266.000 60745400.000
% 91% 90% 89%
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Co ¢
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Visibility mode
€O100- 135" LCT +1.35*LC2 + 150" LC4
Static Analysis
Forces N [kN]

?

max N : 336,86 | min N : -612,07 kN
GROBL goGy U1 G000 U1 (eUAERe 4 UTOAMRBE Al R

o . - - ~ o 2w o

T0 7V *®AEGUE UEY QO o0, 71.
Visibility mode

Members | Design check ratio n

2U0 UPN 120 f80/1

T /1 J2u0 uPN 120 BOr1
2U0 UL Za{0al \\ I\ [ L] T2u0 upn 120 on
2U0 UPN 120 /80f1_ 1\ \ 2l | 1 uo U

o 20pon || 1\ ™ Celsius 355 SHS 308043 | | )

2U0 UPN 120 /80/] \ \ \
2U0 UPN 120 /8041 W\ 2UD UPN 120
2U0 PN 120801 | 200 UPN 120,801 1 |1
2U0 UPN 120 8O\ \ 2U0 UPN 120/80/1 B\ 44|
200 UPN 120 8071 BN 200 UPN 120 /80/1 &t \

200 UPN 120,80/ 925583 20 URnes0 feor “‘_gl\l“' 0.8
\ ape 022 3ue Um0 mo/PH L L4 LA 5

n! o 0.22 032

\ 80N

\ /B0H

2UQ UPN 120 /8071

L [ g *2uo uPn 120 8071
"1{%?!\“3555}15 B0XBOG

Qe | ]

LB e 2U0 UPN 120 8011k "o

20U o]

2U0 UPN 120 /80/1

o\ |\

Members | Max. of all design checks | max : 0.71 | min : 0.00
Members | maxn : 0.7 | min n: 0.00
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Buckling length Ler = k- L X Y

Buckling modes of .‘. 0
typical column types

A |

¥ f f ¥ f
Theoretical values of k 05 0,7 1,0 1,0 2,0 2,0
. rotation and displacements
are restrained
Support conditions i displacements are restrained
o rotation is restrained
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maxN: -144.97 |
GROB6 goGl U7l &iU0UbBU UI UUUEe A£g7 OAR&BeBO6 gOaUo6T RY AURI
Wisibility mode
CO100- 1.35™LCT + 1.357LC2 + 1.507 LC4
Static Analysis

Moments My [kNm]

max My +521.35 | min My +-521.35 kNm
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Design Check Detalls
1 Material Properties
5 Section Properties

Design intemal Forces

Design Checks in Location
5275 BS €N 1993-1-1:2005
HEB 360 Euronorm 5362 ... | SZ5

Design & 30521 W
Design shear force 21108 W
Design shesr force 000 kN Hegligibie
Design torsional moment Tes 000 kim Negliginie
Design bending moment Myze 47375 khim
Design bending moment Mzge 000 kim Negliginie

2 Sedion Classification

Design Check Values

Design compression force
Design bending moment (maximum on segment)
Depth of section h 1.601), Fig. 1.1
Wigth of section b 16011 Fig. 1.1
Moment of inertis y
Moment of inestia k&
Torsional constant "
Warping constant he
Modulus of etasticty €
Shear modutus G
Vield strength 321
Partial factor 100 - 610)
Partial factor 1.00 - 610
Plastic axial resistance 4829930 kN
Plastic bending resistance 71114 kim
Plastic bending resistance v 27263 khim
Charadteristic value of resistance to compression Nae 4829930 kN 633,Tab. 67
Characteristic value of resistance to bending moments  Myac 71114 kim 633, Tab. 67
Budkling curve 86y b 63.1.2,Tab. 62
Impertection factor o 0340 63.1.2,Tab. 6.1
Buckling length Lay 6069 m 156
Elastic cnticai force oy 2430250 KN 63.1.201)
Non-dimensional slendemess 5 0446 - 63.1.3(1)
Value to determine reduction fadtor x o 041 63.1.201)
Reduction factor for buckling X 091 - 63.1.201) Eq. 649
Buading curve G ¢ 63.1.2, Tab. 62
imperfection factor a 0490 - 631.2,Tab. 61
Buckling length _~ 12138 m 156
Elastic antical forcy Ners 142643 ¥N 63.1.201)
Non.dimensians! slenderness & 1840 - 63.1.3(1)
Value to determine reduction factor x o 2595 63.1.201)
Reduction factor x 023 63.1.2(1) Eq. 649
Buckling curve 8ar b 63.1.2.Tab. 64,65
imperfection factor o 0340 63.22,Tab. 63
Length ur 6069 m
Ampldier o 347 -
Design bending moment (maximum on member or set 52881 khim
Elastic crtical moment for lateral-torsional buckling 183424 khim 63.2.201)

Non-dimensionsl slenderness 63.22(1)

GRJb-8

Visibility mode
Steel Design
Members | Design check ratio n

S — L]
HEB 360
z
L xh095
z
I—Iv X

Members | Max. of all design checks | max : 095 min : 0.00
Members | maxn : 0.95 | min n : 0.00

U0 01 UUUE GHAEy0.8BX U @

Design Internal Forces

mae 0657, 1 - 021
(042 o
o8
Mo e330 6 001
e 330 € 00
o = by
oagy . SN
o L
10
on
N - e e a6 00
007 + 03
040
230 00
02
2 Mo e
e e e
528.81400m
" -
L TILiekNm
10
067
e 0060w
028 + 087
095
N o= me o) 3300 €0 001,08
max(0.40, 095)
095
T 1

UBdT oW

Desian axial force MEes -67.92
Design shear force VzEd 34.68
Design shear force Vy.Ed -19.51
Design torsional moment Tes 013
Design bending moment Ry Ed -113.38
Design bending moment MzEd -82.58

G R @B-10:

058

HEB 360-

kM

kM

kMNm
kNm
kMm

Megligible
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1wy
0.33
Mesz = Muese + Muysee + Muasse 6.3.3(4). Eq. 6.62
= 006 + 0.18 + 0.33
0.57
o= max(Meg Nes:) 6.3.3(4), Eq. 6.61, 6.62
= max(0.39, 0.57)

0.57
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Qk i g0 g6 DZ

(0)

Design Check Details  Design Checks in Location
Material Properties

Section Properties

] Design Internal Forees

GROB-:

5275 | BS EN 1993-1-1:2005
HE 140 A | EN 10365:2017 | ArcelorMittal (2018)

Design axial force NEg 037 kN Negligible
Design shear force VaEs 13,18 kN
Design shear force Vs 329 kN
Design torsional moment Tes 0.00 kNm Negligible
Design bending moment Mygs 0.00 kNm Negligible
Design bending moment Mz gs 0.00 kNm Negligible
Section Classification
[ Design Check Values
Design bending moment (maximum on se.. My 19.77 kNm
Design bending moment (maximum on se..  Mzs 493 KNm
Depth of section h 133.0 mm .60, Fig. 1.1
Width of section b 140.0 mm 1.6(1), Fig. 1.1
Torsional constant It 813 am
Warping constant b 15060.00 cm®
Plastic section modulus Waiy 17350 em?
Plastic section modulus Waiz 8485 cm?
Modulus of elasticity E 210000... N/mm?
Shear modulus G 80769.20 N/mm?
Yield strength Ty 275.00 N/mm2 3210
Partial factor ¥MO 100 — 6101
Partial factor i 100 — 6101

Q)
[\
<
m,

©o O

&
+
&
</
e
g
(o))

= = o

OAEGE URIN EWUAEUR IO T 00 TFESY

AT UAROOG UU

oal

wrees v ki

N

axV 1 13.18] min Vy: -13.18 kN

M, ey
Nugpez = Kyt =
L
et
T
_ Loon . . 1077HNm
0.65 . 47.71 kNm
N 1.00
= 064
Mo
s ke
T [
T
4.93kNm
0.950 «
23.33kNm
1.00
0.20
Megz = Mpsse + M6
= 064 + 020
084
nos maxtgn mes)
= max(0.72, 0.84)
= 084
= 084 <1v

>
SN

OE

UEe £ 1

&ee

OI6 8D 6 G 0

ue6aeulireuO

(B Tee @ B 1706 80RO UBHEE B B |
UA
U0 ¢ OaouaUll

E ¢0Ob
Oe

e UE ¢naoisd U

(0)

633(4), Eq. 6.62

633(4), Eq. 6.62

6:3304), Eq. 6.62

633(4), Eq. 661, 6.62
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Visibility mode
RC4- LC1/p + LC2/p + 0.30"LC6/p + LCT/p
Static Analysis
Forces N [kN] N

-1189 -15.60_ -15.34, 1551 -15.10, -1083 -15.10 -15.51 15,34 -15.60 -11.89

-10.62

-10.62

612 11,24 15.26 T13.50 1255 “o11 Y255 13,50 15,26 “11.04 612

max N :17.42 | min N : -2811 kN

TUT 2200000 07T OUUE e It Whkae o @ EWo O Eiatud WE 06 O

(e}
)

GROB-1B: §

Visibility mode
Steel Design
Members | Design check ratio n

s |
i ! Cell X (e%i% sss SHS 1]
c:fﬁé?sss_ ey ’ cu%? 355 shs ety | et %s oecils CePils 355 SHs 60x ).%&‘9 ,,, ok
] : ! o i Cefills 355 SHS 60xEDRE9
Celsius 355 SHS 60x60(29 l chus 355 SHS eox Cel :39355 SHS 60X 99 1 Ce%ﬁs 355 SHs eoxetidly /
\ I e
cemu;;zs; SHS 60x60%2.9 0.34 |‘ 0.33 cm;w 355 SHS amna 9 ' 033 034 i C‘elﬁﬁi 355 SHs sm‘m,g
| L | L

‘l‘s‘ P

! | 2 (elnmisé SHS 60x60K3.9 | (?Iﬂus 355= SHS 602(,“!.9

Celsius 355 SHS 60x60@ | | 1 \ i
}

i | .
i i |
cel%dg 355 snsgx‘mss 0 : cimﬁs 355 sHis 0E6d% l 1 Cebit 352 SHS smlébﬁf_g
| | | | ! : l K. |
Celsius 355 SHS sonsoxz 9 Cﬂsius 355 SHS GOxsoxz 9 | Celilus 3 SHS 60x60x2.9
10.28
s | 1 045 I ! 9

(elSIuSBSSSHSa)X 2,
! |
|
‘ | Celslus?ggstsoxsong
!
|
/+Ix Moeo | ' | | oas | Tost_ | 0,69
! lm;.us; SHS E0XBOX2.9 355 SHS 60XE0X2.9 CeislufSSSSHf&)(mles
|/ ‘ S \ X
]
\438 e

830 | ) 38| 1838 702!
Celsius 355 SHS 60x60x2 9 ‘ Celsius 355 SHS 60x60x2.9 Celsius 355 SHS 60x60x2.9 | cetsius 353 SH? 6Ox60x2.9
N7 | 1 | i N

[
I
[
|
| ! |
\
|

0,28 1049
Celsius 355 SHS 60x60x2.9
i i/ |
9 | |
l (el%s@g SHS 60x60x2.9
| 5

(els\ul‘s 5%k cox60n.9

1829 | I
[ cetsius 355 5HS ox60x2.9
7 N

| Celsruls 355 SHS 60x60x2.9

i
Celsius 355 SHS 06030 | telﬂu‘s S5 SHS soxsmz‘ 9
| )

|
|

[ |

| |

| ] 7 1 |

e 25 ‘
\
4
[

|

! |
I

o

! |

[ (:Islul‘s f?sns‘smscmz:.s ]

L

| |

|

|

\

|

|

|

0.29 038 038 038 037 0.27 037 038 0.38 038 0.29

‘_‘I
X
Members | Max. of all design checks | max : 0.69| min : 0.00
Members | maxn : 0.69 | min n : 0.00
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Visibility mode
€O101-LCT +1C2 +1.50* L¢3
Static Analysis

Forces N [kN]
132

Celsius 355 SHS 40¢40¢2.9

us 355 SHS 40140%2.9

—_—

—

max N: 347 | min N :-7.77 kN

GR @B-18B:

JMH - /

gl

z

Celsius 355 SHS 40x40x2.9
- 0.06
Celsius 355 SHS 40nd0x2.9 »

/ Celsius 355 SHS 40x40x2.9
I
Celsius 355 SHS 40x40x2.9 e

0.4;

.

Members | Max, of all design checks | max ; 0.87 | min : 0.00
Members | max n : 0.87 | min n : 0.00
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Visibility mode

RC4- LCVp LC2/p +030* LCE/p + LCT/p
s

1357 s
15290 15

1653

e 15 1903

2028

1649

1653

\szsne‘w‘%
0
35Ty g T 62
-4.56HE 1404 c il 652,
e o 1903 1529, HETAGA
e 1308 1357 T
3.12HE 140, = 1§
AT 06 HE 140: it
_1.86HE 140. ace AL 0z
i 1% HE TAONFTTII L ¥,
-4,56HE 140, H anr o & 5
o HE 180 acrT” 1308
1308 HE 1i0AFTITTI 1065
e e
HE T30 A T " 11,50
a0
HE 140 7T
137 )
. 15
B mm‘:ﬁm Ne
1653 oHETAOA i
HTLgL
0
1649

+030*LC6/p + LCT/p

maxMy 817 | min My : -11.30kNm

¢ Visibility mode
Steel Design
Members | Design check ratio n

HE qufﬂrHTd\c‘T Hlﬂ " s
i

L.,

!

el

Members | Max. of all design checks | max : 0.34
Members | maxn: 0341 min n : 0.00
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Visibility mode
€O00- 135 *LCT + 135 LC2 + 1.50*LC4

Static Analysis

Forces N [kN] .97

maxN: 48453 | min N :-627.79 kN

GROBEB: goul Ul 200000 U1 OUUNUEEGE BB LR E ¢ 1
QO UEUUOT @ ¢ 06 UpmN12sRe&EBGH A W&l @UI 0aU&ed Uel U
624 T 0 1 2AEGUE UEVY @ 0. 84.
Visibility mode

Members | Design check ratio n

2UC UPN 120 O/
/| 2u0 upn 120 0N
2uo uPNwzzg?sg/:M‘mmm \\ UPN 120 /80/1
\ | J2u0 upN 120 /80/1
200 UPN 1208011\ \ UPN 120 /8071
2u0 upn 1208071 | | i 20 a0

Celsiu

200 UPK 1204B0FL \ 2U0 UPI
200 UPN 120 /801 \ ZUOUPN‘\ZDK! 1
2U0 UPN 120/8011 | '\ AAREL) upmzn/snn 11e ufmzzﬁéﬂﬂ’;Mm,gm
2U0 UPN 120801 | ! 200 Urrk 120,501 i [ 2U0 UPN 120 /80/1
200 UPN 120,800 )/"uuu/ p512U0 uPNwzu/ewﬂigi\ 20801 ‘tmhus 355,5H5 B0
a0 2U0 URHL20 /8 - [ f [
T ugﬁ‘wzmam)ﬂ ROy A L1 L] & zuﬁﬁ?ﬁmzu/&ﬁi 0.5
an 046 0.36 917 [ 200 UpN 120 7071
42000 UPN 120 8011 & ﬁ?

200 LR GO/t e
\ D44
\9

0.61
057

s =

Members | Max, of all design checks | max : 0.84 | min : 0.00
Members | n : Non-designable

ROB-M: G661 00T UaUx0 vs £ADR OwpEIGTEAU REl R

o rrgrr sy A

G
EOE ¢é UEOO60FU E@d (DBMID (Ealidors® R UGEES 1
i

DE GEUAGT i
UEeU60GT UUOO eUE UU UITUUUEeA 1 U0AxzeE ¢oOHUOBOO
GoelTuoeUGT U GUBUHESEBEDYRD. 68wl Q) UWELS U

C«

(@
i

T

uu
oU

Co

—_

Jo D& 1 3 g Kdz® @ GioDFd 3 g i ¢ h §/@ DB § Dalzg G DZU

00

U ¢&l

(@Z
(@)

—

U
aiu

(@)}

Co

06

C

0

my-

&

O

—)



8oaG4daGoDBH DL QGO

59

Visibility mode
€O100-135*LCT +1.35*LC2 + 1.50* LC4
Static Analysis
Forces N [kN]
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X —

max N :271.96 | min N : -215.64 kN
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mbers | Max. of all design checks | max : 0.83 | min : 0.00
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Buckling length Ler = k- L

Buckling modes of
typical column types

1 t t

Theoretical values of k 1,0 2,0 2,0
rotation and displacements
are restrained
Support conditions displacements are restrained
rotation is restrained
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Visibility mode

Static Analysis
Moments My, [kNm]
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C
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max My : 484.09 | min My, : -484.09 kNm
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View  Options
SCE A8k =
To Show

Design Situation
VS D51 - ULS (STR/GEO) - Permane... ¥ 4 »

Loading
€O100-135°1C1 + 1.35°1C2... ¥ 4 »

Member Set No.

~v

Member No.
63V 4 »

Member location x [m]
0000 v 4»

Stress point of section

-~ P

Design check

ST3100 098 v Stability | Ben,

2]

05

Visibility mode
Steel Design
Members | Design check ratio n

i JHE 320

HEB 320 5
=
L0.86

]

Design Check Details

Design Checks in Location
Material Properties
Section Properties
Design Internal Forces
Design axial force
Design shear force
Design shear force
Design torsional moment
Design bending moment
Design bending moment

Section Classification

] Design Check Values

Design compression force

Design bending moment (maximum on segment)
Depth of section

Width of section

Moment of inertia

Moment of inertia

Torsional constant

Warping constant

Modulus of elasticity

Shear modulus

Yield strength

Partial factor

Partial factor

Plastic axial resistance

Plastic bending resistance

Plastic bending resistance

c value of resistance to

Characteristic value of resistance to bending moments

Buckling curve

Imperfection factor

Buckling length

Elastic critical force

Non-dimensional slenderness

Value to determine reduction factor x
Reduction factor for buckling
Buckling curve

Imperfection factor

Buckling length

Elastic critical force

Non-dimensional slenderness

Value to determine reduction factor x
Reduction factor

Buckling curve

Imperfection factor

Length

Amplifier

Design bending moment (maximum on member or set)
Elastic critical moment for lateral-torsional buckling

Non-dimensional slenderness
Limiting slenderness

Members | Max. of all design checks | max : 0.98 | min : 0.00

Members | max n: 0.08 | min n: 0.00
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HEB 320

HEB 3.
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29961 kN

-19130 kN
002 kN
0.00 kNm

424.15 KNm
0.00 kNm

299.61 kN
484.46 kNm
3200 mm
3000 mm

30820.00 em?

924000 cm*
22600 em

2069000.00 cm®
210000.00 N/mm?
80769.20 N/mm?

265.00 N/mm2

0340 -
6069 m

1734220 kN

0499 -
0675 -
088 -

0430 -
6069 m
5199.30 kN
091
1.089 -
059 -

0340 -
6069 m
315 -
484.46 KNm
152538 kNm
0611
0400 -
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00 ¢ 08

5275 BS EN 1993-1-1:2005

HEB 320 | Euronorm 53-62; .. | SZ5 ca

Negligible
Negligible
Negligible

T
16(1), Fig. 1.1
1601}, Fig. 1.

nes
32401 -
6101) -
6101

n
633, Tab. 6.7 Na.
633,Tab. 6.7 3
63.1.2,Tab. 62 Yy
6312, Tab. 6.1 .
156 o
63.1.2(1) Yy
63.1.3(1) Not
63.1.2(1) o,
6.3.1.2(1), Eq. 649 o
63..2, Tab. 62 .
63.1.2, Tab. 6.1 %

Nerz
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Loz
63.1.2(1), Eq. 6.49 :
63.1.2, Tab. 64,65 o
6322,Tab. 63 o
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max (0.46, 0.98)
098
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Erastic critica force

Modulus of elasticity

Moment of inertia

Buckiing length

Non-gimensiona’ siendemess

Plastic axial resistance

Value to determine reduction factor X
Impertection factor

Reduction factor for buckiing

Eiastic critical force
Moment of inerta

Buckling length

Non-gimensiona’ siendemess

Vaiue to determine reduction factor X

mpertection factor

Reduction factor

Eiastic crtical moment for lateral-torsional bucking
Ampiifer

Design bending mom
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t (maximum on member or set

|
| HEB 320

633(4). Eq 662

633(4). Eg 662

633(4). Eq 6.62
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Visibility mode
RC4-LC1/p +LC2p + 030 LCEAp + LCT/p
Static Analysis
Forces N [kN]

-13.21 -18.88 -18.12 -2052 -2219 -15.72 -22.19 -2052 -1812 -18.88 -13.21
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max N : 21,35 | min N : -36.07 kN
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Steel Design
Members | Design check ratio n
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Members | Max. of all design checks | max : 0.89| min : 0.00
Members | max n : 0.89 | min n : 0.00
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