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NATIONAL TECHNICAL UNIVERSITY OF ATHENS
FACULTY OF CIVIL ENGINEERING
INSTITUTE GHEEL STRUCTURES

Diploma Thesis
nr p rR018/27

Design of a skstorey steel residential building with stiff
connectors

Giannakopoulos Angelos (Supervised by Thanopoulos Pavlos)

Abstract

The subject of this diploma thesis is the desagual structural analysigf a sixstoreysteel
building. The building is located in the areaRdétroupoli, Attica and is intended for
residential use

The bearingstructure consists of steel and reinforced concretecomponents. In
particular, thefloors of the buildingare composed of composite slabs which are shear
bonded to secondary beams aratt as rigid diaphragmin one main direction of
construction, vertical stiffeners have been installed to ensure the integrity of the frames
and the required lateal stiffness of the structure. The rest of thmearing structure
consistof steelbeams andsteelcolumns.

The analysis of the construction was carried out with the help of the Autodesk Robot
Structural Analysis program. Thiesign and the analysis weleased on the current
provisions of the Eurocodes and the Gre8eismic Regulation (EARD00). The
assessmenbf the actions,the dimensioning of the members and the connections were
made in order to satisfy all the provisions of the regulations.



10



n- . h ’ 4 N\ b B

B' R 1 PI'ZIS <Ahh 51 Lo h *g © >__h")\‘ ’J‘.‘ I'(D’ q)‘h A ',"["W<C"_ ‘_’ '[1
rl‘/\“fB’_"'IV'(“—B‘Z/\E}\WIT“'J"‘/\B']}Hﬂ?lhg <_"4‘h’¢|s‘h

E ¢ /\"“I'h I’ e ,ls"hjlh 7 h . (0))

n- ', Chmts<h YANh  w T ghs” AT BH DSA S hhohogw o oh
>"‘ n]‘h/\/\""‘>€5h"‘N","_Z""Vh/\ ' < h h‘_h _h Y W
ST s e T e rwhvaTA L T m h
m‘ _ 1 & YA i Y™t Bt h f.‘lh_Z' “"‘ >£."hh_’hh ‘__'h/\‘ " '_h"' ¢ B ' h
> "I heh AT T O T T o 10 T <, >h e >
O[W<"l ‘ h "t B <h A D t5‘1h"‘_‘"‘"‘+ >hx"_“¢nh/\'“"hh)IWZ‘
h s h =t ¢ h A ST s> A" ' > > B TN vVE L B

11



12



1I’1‘ “hao , 2"
1.1mlﬁ/\'¢h
l" h A *'¢CBHh SEB AYhi h' sh Ah P g | ¢ Hh® S 1 " h* h > v Y <
> B h « < ¢ Y ¢ vty (0)
1.1 686 hsSwahge > A Wo> T TR T AS WO Cwst Yh
"1 h Ah>5S" Y7 <t Y swAY ‘¢"'.{l:$>hcb w”‘CB_h' v
B to¢ o on ¢ h A VA ° h 1 Y h YU e Yo B ABY hCw ¢
K, =~ h . h ‘h"‘_'ls <>&55’__hh<<‘ G WI WLWC‘ "/\’ Z >S5S C"_" ¥ ’<H£l' _
_"/\<hCh ‘C\"’{"W>‘h_+"/\lz _>’|5/_\h<<‘h¢h¢h“‘"¢‘h__‘h4‘_'>’h‘_,
* Al W' > AT e s T YooY i me v ¢ h A" AL " h A
h = h ¥ >SB A T < ' CCth g h T CCh S
['T]t N oLt h T s ¢ h A >8 <w ! Y ¢ o
ChA"A" " > Y
ﬂn LS _ 1 " ¢h MYlqu‘{”th>VB"th‘ p’h‘s‘ *
ﬂrl , S _ 1 " ¢nh oYI‘B{'h‘>' rh h > ¢ & A h -
T n. -S-4"Sh gy y.s4"h> > | >>"¢ A h_
T n<<An € BgAa_ P s T >0 o ph AT AT > 0N @B
1_2-[5"1’h," ' ¢ h > ¢ "
lv Bvs_hy'>5/\" _v<‘ R o ‘?'_”,'“‘vl2_w‘_Mv<4§”¢_‘hl'
J:" ¢ <« >h ¢ ¥ h > Y ¢ h ¢ h* e h AB <€ * " 7 h N
h-> web ' >h v B <t ¢ o ‘Whh h AW’ , € hHhs ~ °H
B~ ' <w d4mY S AN w, Y s B~ h = ¢ "™ «f €N  “C'hh' ¥ sCsh ‘hhy ~
T L L h 7 80> 0. A<l A" A Bh' ' 38 psd”™ "t hCShe
e > Y . YT MY T <h O 7 T4 w>h ¥ ¢ <~
o
=1
gl &
©
o
-
- F -~
Y
5 LI L U

13




h

h |

25.00m

wooeL

1.5

9.00m

1.75

wootr JWose

7.00m

.50

9.00 m

00

wos9

woos

wog

~

1 - " k2 h

(&3 ! _
AN T-
N n
| 1
\Vi \Y%
= .
\Y%
y - -
5 5=
. “ G
- * I
1 , n ot
— <=
- .
l< >)I.n
1 - <
<]
nnlo > T -
....\n ”m.. R
= =1 N
C.-x_mmh
e 5
<= —
VoS
T 2 c
n .
- 1
H = C<-
n
< 23 0 0m
et Wy
z Vlw =
A L, - ¢
X o 2
S L a
s TN » =
> n\ .mD
1 ) L
V ~
= >
“ 1
] N
- n wu
, 5
= >
. n
R
N B‘K_‘ 1
.. 2 <
- - -
NI >
- ‘Aw
& o Cc 1
| —— 1 v

h v~

¢

>||

h

h «<hj ~

’

h

< < r# h..w.@//.,_..,//,,«.,//,.‘..//..”.r//,._a._z7

A »4’4 w .4'. 7.4 ,JP, ._,4 ,4. J.q_ ,.4 'ﬁ.« “4 'ﬂ_
ATAN AN VAN VAN VAN AN AN
,@'N‘n...vﬂl‘u UNIS AT RSN RN RPN TRIN Y TRIN Y /)
N INNI ISNIUS NSNS NS NS\
m....N.lbn;,u.E.-;.y.:.-;ﬁ.:.-;.1:-;.\:.:-‘ RILARTY
N DN R USROS USRIV USRIV IS
I ARYA T T RYA TS RYA T SRAYA T SAY AT SRYA TS AN A
\FN '\ N\ \\ N AT\ \J
'.«4 '«0 0.%& 0&4 '...y o‘ \/
a.;,,,..;,,, OO
>' .' wrd ALLTALRLTARLTAR LY ALY 'f,.,_
..)‘.»‘1 ‘4,‘1 ,,_.‘,‘1 .4_:‘1 :.‘4 4.‘,‘1 .,_._,‘<
NROARRIRRONHRRY

VAV/AYAAYAYAY/)

14



p">‘¢ Uh< j h

B h< JHhH = 72>y yem ey s tugtht ? hh ot
$3BE>s h syt hhe ot U CRY

T n* 4 ¢ 2 78 8kNM

T s "7 L 'f2355MPd" |

T n.¥<® _ °  f=S10MPa_ " . "

f rw_ " s<hypro6ooMPa _ h

f ' “oisoy tt 2Aa&%2Y ATl

T rcw_ "7 1t h_ > REPanK OHOMbAOBTYymMAAnN
T1.A_® 8 >" ¢ 10%6hh_“¢<"f,  wvAlAMIHC / BD

1C ' 1 B >h

my h o o>>t 6 s Th L SYh T ppROAT LT T
L B> Ah ‘'Y

T  rw_~" s<hpnlrecRa ' _h

f n' LS gERNINE

7 BA_ Tu=25MPa

vh< T 1", <<7

U,|\l>V—V!ni|(I‘B -V 1h<~]”{'\"—“'<><\1v 5{),Ad15‘9/_Y' hT_1
CL.U>h YT 83200 >, . Ah > YA . LS4t Sh o0

T s " L ',=320MPa ¥
T n.,¥<¢_ ° _ " G2390MPa_ ~ . " ¥

| |
| \
| 1875 | 187.5 I 187.5 | 187.5 “
| |

| I I
47.8 | 92.0 | 95.5 | 92.0 | 95.5 | 92.0 | 95.5 | 93.5 | 46.3
| | | T T ] ] T 1
-1 / ~ e \ f T 3 T I
\ / \ \ / A\ / \ .
1 / S v/ | /1
|50C|| 137.5 |
| Fo | |
| 750.0 |
[ L
1 - "Bdms . > h 7 S h Ty Yt Y h < 4
J- Voot ) 1 _ h r ~ < A
1 t > B h «<' ¢ w N Al W' B Lo Y Y s Yh Y B YY" € h oA
. h " h¢ oo "¢ hYy

1 s* 1" h " =640 MP&
1 n.s<¢ hA_"152800MPa

15



16



B, 7 Twohs 4 AAyh s hhat o oswt Xy BT Ce ' hts > v~
1~ h B lt."h‘ 5_"_{’h‘_|5‘ h - S~ ‘5"jhl<<_"/\lz
¢h_h _'I/\ 5¢_W<5" Crh"I_/\'h/\‘{h"_m’>¢/vw\‘sh'<y€+h"_lh4_<“‘<
1 " h " ¢C B " h _I. """. 1 ' h _'/\ ¥~ Y > h A VA °1
A Cw ot ¥ w’oa Yy Ty Tty oy YA he Vot 1
S Y eEt>wAY AR T Yo e X hAGChR T hTBBAWS .,
> 1w ' P ) i ’ )
K ;] " hY™ s *h ¢t 1 ¢ h n "AYT BRI AT &' C AN > B ¢ 1
_Vrl".q_‘{']l‘?chpmMﬁrY€l;l\";‘:_"/l\_¢m'El’r’1_¢h_h'/\1h“<”’1ml_>|5
A A
T r ' A" B¥(permanent)
1 rs _hi <Q)(variable)
T [ .. >hA) (adcidental)o
21 r " A" >  pn~he
(s A LY > ANTTS BN h 7 R st Y L h e oy T
B~ B AB 2 AN"™CH h ' , ' h ¢ ' h > " h 1 B 1Y SwA! -
' 4‘h‘,“’“‘_“":' v >8 1w Y ' ¥ YA LA
- K " <h>] RBA A h ¢ hich R 6" 6, "> A ChtqQ ' < N
R dJ - d : . -
K'Y 4Tt U ChA >TALSE VTS YAR T Y
I A e A
LMt E T QT ST g T RS AR
T 7 h>>h Rbb@thSHu\ctl‘JralAnalys@,SkN/m?’J'h S <
| I j h T -~ < h C:g,gzz,gk}[\]/‘mz_f‘{m%m?_""I>yv’/\'h‘ '> B !
_ . <7 i1SymdeckDesigner = " w €& . ¥
h=015cm(C h .~ ~<he¢h s ,h< j1', <<~
t=0,75mm &K ToYY O h . h<thHy ' f<@aB59/Y ToU
rwS Y T h Y ip ot 3 iy p ol v
0 «=0.1135m 25 kN/ m3= 2,8 kN/ m2
T 7 " s _h ' A*">h gy ¥ oh
GL=0,7KNm?® ~ ' S h < h s '>SF .mwm 1" ", "y
G =105kNNm ¢~ 8 =~ ' >8 =t ¢ h e T h T 0 > 7
O
G3=08kNm?o6~ """ _~h  Bv_"Ys13 jh_" g >
B ' <«h >j h AB B_'Qh_)<,,t€'lz ¢hi1 ¢ <h3 ¢ <~
G4 =08k m(t "~ ih" ¢ it UShhEs7 ¢ 'h > e —ogYr 5
LTey

17



_n‘h>l’=0" B‘* ¥ t¢ o V!‘v— l’h
st th Lt T ot h s h>tr ">"s] Ai"gp ARhY T >'" AL 7
G=2,90 kN/nf (’ I R R
rh»*h .7 m0A0m'=3.60m n
G2=2,9038,60=1050KkN/'m
- 250 "
25853050 8525
e 300 5
.l‘n}lry nrh>l'7+‘| B" K l(:‘lll v‘;v_
22 1" A" _hhoyY
Ih B~ 'l h<< > AR 7770 A b8 AN T>T (o T
: 1< A QUBW AN, B2 <Y A h B B Y oB Qh/\"/\‘t.‘" L
K B B w™ " T <h S >¢ " AA"Bh hhn ?[Q'BJ’+>\'B‘/\" 2 hq;'
)vl :+A h _/\ -{B/\ B,/\h“'ﬁ_thl‘jq"h‘ 'J‘h‘>"v
v s Y sy v A hot . h AN ‘¢ of S K s ow .
> _hj <' w + " h e 3 <h > hATA . >t >
Yoo Y g > A h t ¢ h f AN T <ew Y A 1 s BB ot =Y
{“>BAB’I ,v,_,‘ ‘.
J’"’GB‘>W/\" A h I A BT ~ ¢Ch ¥ v s . A s -
C_""/\ Ch_h_h“"/\_h‘ B Ch_'J"”ts 5 h Ah <
K "o, BB * % wh ABChs h‘$'h5¢h"‘ ¢ ht 5 ] h>", Ah wxH8
n)199%L1-m = = 6aLhs ¢ hAShht o Y T Mt T < oA >t i
1 _ >nh Yoo 5"1/\"?}’1‘11‘h 1S A T, >SWAHh , T > h ‘ h h 1 AY
J”/\hz.:]_‘iyr rh Y 7 B L, oo s B - ', h A" _ A ¢ o,
ph v n“+* <" v’ [h " his 0 >h
- h A B " B h * h B G > 7 ' h
n , n. >
& ¢ h=th =~ ' 5~ ¢ AT ST A4 . >h " h  Ch
1~ h> vy "IAT DT CYSB Y ANRS ¢ h

18



[ 2 AhX2hp bt Y g . - A
rh v Y 7 2 h rlt’{t('\" . n 1
N - v Cow S AT 1t
H B—Y‘q IIZ Jh)" qh! >!q
[ AnZX3 T T h << >8 AN . *h th=wy .o A ¢ " 77 LA
v 'Y >6 Al Ak (kKN/m?) Q (kN)
rh L > h B
nh e Lh 2,0 2,0
<’ >h¢s 3,5 2,0
nv- _°, 5,0 3,0
I’/\h2¢.4:hr1"jh<<'>5/\h , T > h B * w1 B
| Ak (kN/m2) Qc (kN)
[h_ ' 1 h 0,5 1,0
n-">wA. X ° >, . Ah Z>ph¢er o hTh T AT hsfan TR M T T
1-10 -7 Y w ¢ . h A h ~h ” h ¢ h . ., W<' >h , T " hy
ﬂrl\,, Bltqh _lh—BQ]hzzmeh n Ay WJIY
q ' i h_ "Q2=053kNm?Y
T nv-  Q3=5KRM
T 1" <Q4=3%kN/nf
rl—"l . q‘l/\l ' )V’ ~ *’I‘I>V—VIIIGICB th
vy Yt h g " B B, B ~ ' ¢ h B AL " h > " h A | h *
ST L, el Ay qbKYuI T>el . Ah coHOEWLO .7 . n
23 n h N Ty
Ih T h et T A T Tty hoe
-rw 13(EN19900® [h . > h h R haAh,w YA _h'
>"h/\'(.‘V,J'.hB/\“,(f'ﬁ>ZB_'V Cf‘l_’ . A MpnnY’Q) ¢B+'
¢ h h h > > Y A h t Ch Y 7 'S’ wh A B! w’ Rt Bt o' ~ . h
MCbCprl')CD 1 B By " ¢w ¢ h” sh’a*"""h  _w' B ' 'S O"hYAA YT , !
_ > w , vt R , 1 B A >__v+'/\v ,‘A‘ M"h! +h/\V'w__hv_""'_v',¢/\_
Jth__,w‘/‘\v.{,l >l _|' 1h'hq‘_l':!r!/\q“w z_v>nlhq‘_'h‘>
h w >~ "8’ aAh ¥ 7Y A _ hF . Lo>h ot Cw 1

19

- N



. v A
i“)“'s“g"s’ h * ' ! B AB "1 B ¢ h h ¢ 7 , h ¢ h
h w1t (0}
O ( HHD 2.1)
N . A_B<B‘_lll >V' , ||I ’V'_’V‘ . t vAl v,q)
‘h,hc A Y l(l‘|| |>|| ~ ,vr Yy v ‘.‘VA‘
* /\|5<|5‘ " w¢ g Zv v_v’v]_,O@_rh qh/\V
‘B’>‘ [ N A |5<|5‘ n Z ~ N 1 ' h ¢
£h>jhas MoOo ~ "7  >8
h(l‘_l [ A ) t ¢ ) t >|| UV 4 ) L ¢ . U! VA! ~ )
6 O6zop — (2.2)
S(OY 1 1h'h¢ N qll !>|| ~ , 4 > v 1
kN/m?
BY B > A h 't ¥ . > B oY ' * 1 ¢ B C s w oA ooy
m.
To . "> _"[s " 3 “k's AW mv(na>. . A b Wikipedid) @ &
B o t ¢ n h e |_| le LI ¢ }\ l_ A ’/\ Z > B . hS(:O:h 0,41(N/m2(‘ " _>|7 ¢+ llA h _ l>$ n
“A "~ h ~ he¢h R’ ")
VLAY T - T > RIS §= QrA0RN/m®
\\.J’s Zovn Sio (kN/m?2)
0,8
1,7
AE LT AT 3 6fh > h

20



.l A |5<|5‘ n r"')u UV' ’v‘ Uthtv

n]‘h W 1 B h & h hw Y > 6 - B> Ah -t Y h A"
h A W > ~ n ~ < > N £ 1 N ' h -~ ' . 1 < ' K 7! N w I ' Z
. ||:> h
- — i g
Case (i) s Case (i) s
H2 L = M2 e
o
[/
a ls a s

| L b , ] by ba<hh
b2>|s b2<|5
LLTRBL L A w<u W > v e e
_BJ_/\

Br /\_5<5 _W >" )u B’/\h' ~ ot h ¢ <V ‘le
1T >=08Y ' .h> < 7 wo B> Ah B~ T B !
T >0 &Y SB Ah Y A B < > 0, <

J‘I‘h_’[‘:‘h:ﬂvs’/\h' ~ A B < B -n >v >" <',I+

=1 A_ l5>V$_l5"v_ "»{l‘ e ’ y B _ h * h - ' _ 1 A LW ] Y

A A
I —F (2.3)

> T A T ETISM0 > Y nzyn K
B vJ;ZkI\Vm3é' CSAT U o h g=2hS e T T TS OK 'mp> T Y p
T n s ¢ ywb=25m&by=7m,ls=2h=8m

n- = >wy=1,1875K4,0

n- ¥ bokly,>f NnZyny o~ ~ < 1’7 ys ht S8 1 7 h >>
T pts " xXB=7Tm&by=9m,ls=2h=8m

n- = > W= 2X4,0

c[|5<‘¢' ‘U“'At_v»,v U

[~ B <t e , T S TWARD) T TS T s h - o

s, =0,327 kN/nf

Swy =0,486kN'm’ & §,& 0,347kKN'm?
Swx = 0,818kN'm?

21



24 n° h s BAwWS>"~
K, 7 Y h Aws>Y B~ . A ¢ h h ¥ ¢ & _ A 8, 7B
h Ah > B > ! oY ¥ h Aw >SY b B" t h AN
¢ h ¢ BB . - . ) A - h‘(g‘jrlh‘<’<"cl>wpz/\"q- Iwazr‘h*lh hl\!ﬂ\"‘:
h Aw>Y > T hy w, K" CBIM" AL T R S B .
C > 7t h ¢ ht w "~ 1 h ﬁ"<‘4’h¢¥s‘ r' Yh AhAw >®P B -
AN I5">W""I ‘_V'LB’./\ _V‘l I R A\
Y ¢ h° ! E S > " thw LYW A 'O h A w
i h ™" o¢w “hY h >gh SP¥H AY A h -t B Ah Y
> N [ 4 4 R | A HEM t 1 1
ﬂj’ B _h*,_ p_Oh. . h h§_.3 |] _<¢J’ _ . _h
h/\w>v‘ B h{‘h_h’hC_" -2 B |
i [ h h «<c' <« h B Yo Ahg>"' CAY '8 < 8B AW B < B™ 7 Bw !
TN _B<BE T W 1 Ah >t
wh“C" c)[h‘ ! h B/\W>"
E j h >t ¢m h |, ! h h Aw>Y Y7y B h . * A h
K - v " e w e (0]
Vb = CirlCseasoh Vb0 = 27 m/s (2-4)
s” .Y
Cgri® ~ ART 7 T oA _E<ET 10 4T AT 07T >6
Cseason. © U i ’ LN _B<E 11Q) ". L ". o’ - v. > 8
Vblo:B)/\h! 1 AB>B<1_{|I _l>ll _II Jh‘l(;'nl _h‘
J”V‘h’_|>hz 1 ‘B>B<'—’{'I _l>u _I I 27m/§'¢"|
1 ' h ' - Y Y, w > B hkinh = " h > " A >B ¢ h & OB <" A
rw: " i_hh*/\\’[?)_>'v
E >w' ! h | ¥ hZz=Hh Aw >h - ~ wy g h Y S s v h =~ f
¥ g L Chh 'Y A Y- Y2~ h ot Gmnm 1 “h>" 7" """ 0
Vin(2) =¢(2)ico(20M (2.5)
s~ .Y
CO(Z)Y G A h * v h . N _ E < B N _ n . _ Y - Y 1 “ h )1’0) [NET I 1 t h >
Cr(Z)Y 5’/§h/\‘ 5"<5‘_"I _’hl’_'_hlcp [h>j h A B “
h |, ! h h Aw > * ! Cowot e ¢ h h * ¢ g " < '
< ' 1, “'h ! ghy h | ¥ Y ! -y Y A S - B 7
R T h Aw>Y (0))
AU ED I— " Wegi U Uagp (2.6)
I, /ot Lo . " f .
1NIMm le__u A< )" B . (2.7)
nL L

22



K B A >BAE > wze ¢ huttoh T T <y ST AT A b
. ~ R h¢h . T AhCh
[ 7OANZESN T A > AN, ] > W i
h vy h B4 h 7 m Zmin
r _ Zy (m) m)
O|¢n<h =m-me th -—w v, w o naAvrco v )l 0003| 1
| | >nc I A ¢ h YOty At s 0.01 1
B>~ " | " h
Nife . > h>' < j<h S| 005 2
OL WA _ ~hy ¢ thy s h” hTTw >
LN B> T + A
HNffs " ">." >8 ChaA”A"¢" ©¢hc ' i <h 0.3 S)
B>~ 'L " h > >wu ot ool -
o' . ., hy YAt hy >'A'>h poh
I J-B ey oo - v _" <th7\B:n./\ En<!\/|_pc’::_:"5 10 10
v _\, Sw>©ov "v _" vE B AhD _h MpY
E - K v~ . " - v o= vt Br‘ hs >* Jsh>¥ 7 ’th IWB Ih%;ﬁlgm " B
¢ hzhin=10m.
1w £005mMoOSh 0> " H s h 4
zn=28m( -, S _ Tz .. L->m0
Z=32m( .. F T > 4_>n0
n~ " >wAzh "y . w27), k=0,234 h ' h "w(2.6)c(z) = 0,780

>\N‘ll

CE

m'zbh - (27), k= 0,234 h

GE >W‘| h ) 1

(2.6), c(z) = 0810.

h.hoAw ST w2IE) ¢ T AR = A1,08ms.

h  h @B)*~" ARQZ=218Mm/s. A =~ . w" '

J"s ! h | !
- , = p -
GE —’B 1 _h>|I_|
1 " h¢ > h A Bt _
Np U

s~ .Y
'|Y— (l‘A _|_h _
(z): waA_nh>r' 7

hI hl‘.>llI IJ

kh h™ 1T = A | - < h >

h | ! h S - ¥ T Yy B h t h -

P XY U Zaef U (2.8)

> hw*®h ¢h' 3chsjhAaES h t : '
z 1t <! > 7 B .

23



oU 2 1l er U0 4o (29)

A U3 [
s .Y
k:> o A_s<Es T " Tl et T 07T > MXIn0®
B~ .'" 1@ "W .10N(z)>=¥0300 " * N7 @28)7 " T ¢ T gefa)= L
0,859kN/ m?.

BA_.  ° _ 2=32mz 1 W hi{(z)>06,28F hgy(z) = 0,90KN m?

']_ A_|5<t5 _" rlv+_|5 t e I’g !
K AN_ BB W gewvh s " K"h TRwt 0 QO 4t h
B Tt h A8 * h B 1t h 1 ¥ ‘ZW’hHQ‘_J”Z_'h“M_n‘ﬁYWI s w
N\ ~ ly >BA| B—t hABlhz lB B) hl ] K -
Yot B ¥ ' ¢ h h *hCaws 3" = ! ' ¢Ch*h ™" Y Ch 8
Ch h~ " A" M)
V. o2nt oA _htt o h e R Gt A AN
' . Yy ' >B A BT h A * h ¢ h* v o Csw
BV, 7t ¢ - B Ah Y
— € 2
T Coe=Cper ' ' XKW (2.10)
T BaBor BKpahup I 11C " 1m*<A<10m’ (2.11)
T Ge=Geto' 'BXMA Y (2.12)
Cpen
Coe,1 ~

T T T T >
0,1 1 . 4 6 810 A[mE]
1. "24hcs _hj "< Y " A_ BB " BV, 87O
” Yy >8 A' BT h As ' h B
nv - B 7' Cow -t w ot B ¢ h h ¢ ' 7 , Y M
1_" 'h"h"C;hZI__SOé,lh’/\B_h' ~ _ "" ¥ {Ze“’ ¢
1 " h _" . ""‘">B/\"‘I _""V\IZ h/hfﬂ<h"’1h_">‘

_<h_5_‘vl‘ ¢ .,,v‘q)

24



m
h

hyd aUsjiyed aU0Uzecee
UsUdey ¥
b
>
h< b i t ze7h Tp(2)=qp(Ze) >
= h T z >
‘ b
D
]ih-b Tzezh g,(2)=q,(h)
=b
}z 9p(2)=0,(b) .
b<he¢2b| »h >
b >
z >
v I 4
b
>
A z =h
R ap(2)=a,(h) >
b >
h> 2b h hstripi Tze=25trip qp(z)qu(zstrip)
=b
4z 0,(2)=0,(b) .
b >
z >

1 - " 25 - hah,> 8 8§ Ahm™ whe h AY>SK R*'WhH s,
* h < ' 1Y h >, h <’ h ¢ h h = <~ B ! ‘ h ¢
T .t A 1 h . gYz)=085KN/mAY ht h T mw b Lo h O
Op(z2) = 0903kN/ m.

- TUAE > ¢ ho Y, W h chaawh 7YY <hs T
B -V -’VT‘VI(“-RIL“‘>¢ )ﬂgb"g\"%_h! ¥ ot y_ABI —V‘{
hohe L A BT U IMAE U AN SAThATHE T A B <

"pe10f Qe O AN T T _Sht < Ry KKRA SN h
h  he ' "~ . A YA - Sh h>¢s "

25



7yYUa y

le N e=b Eh, 2
' S h eoss UasUs
b: usyaUUGd Uoa ¥y
yyd =sd
Y3 Ue
Yxs —» A B C h
——> D b
/ 7
’ de
g3 4l5e .
h
A - Y3 Ue [
_______ $¥d--———-—-3 —» B C
7 YL
yyd =3d yyd =3
¥ Ys U
7 %
’ d l d |
el d-e/5 ; ) "
o h . h
Y3 Ueg|ld { YsUegd {
L TS 7 2222
1 - "2 0 > <" T >Y ¢h he -
J’ /\h2§6:hl N _ B <8 w BV, 8 e - YOS
- ‘ ’ A
e - A 5 w C D E
h/d Cpe,10 | Cpe,t | Cpe,10 | Cper | Cpe,1o | Cper | Cpeo | Cper | Cpeiio | Cpel
5 -1,2 | 14 | 0,8 | -11 -0,5 +0,8 | +1,0 -0,7
1 | 12| 14| 08| -11 0.5 +0,8 | +1,0 0.5
-0,5 -0,3
25| -1,2 | -14 | -08 | -1,1 +0,7 | +1,0
n]r BhA 1 t f > K Y B . t > w ~ K K I‘:’e h ¢ > ~

26




E - B ! ¥ h Aws>SY ! ooy h 1 h ¢ h * B h
- ¥ ¢ - B " h -~ A w 'Y
g No Uk Ppa (2.13)

| S B > BV B ¢ _ A -t w B A
m‘ A ¢ h h ¢ B " > h ‘ h S KB <8 vy
ha~ >~ "> he h o Y v ¢ g Yo e ¢h _h

>"q>h|5‘ {!B‘i /\‘B' - v ¢ h h/\h< [ AY

T Tém Yp

T ° T ofhce B

T ° T afyhgy)
1., o LtE _fooaATst T haAawsT o T 0T
ve ., h vor BV, K~ ' ¢ w -t w Yot () l" -7
w 28 m¢ h Yo B BT > "S> hi=2m& 2= B2m). A B

. " >h H®T L > AT A N B ¢ h Yoot A

| l'e = 180°
z, = +32m
ES -

6 =90°

1-"2WN nts AT hAwS>ST
nr % ] ‘ . A‘ 1 h /\W>
[>" >h  [z'=28m)
ns 4 > KW=A28nY,b=25m&d=13,5m, qy(z1) = 0,85KN m*
N. A>SSEIATE ¢d ¢ hhid=2,07
rl_Ble)’dH_ll:“%Grlvq,__B! d‘_h‘ *.V">‘"¢BV’I B
we
T e- M8

r" ¢7e/5=5m

n>1i hg'=€/5) h=140m">10m*h ~ * . W(2.12)Coe = Cpe10

Cpe:‘l;z(f ’ Ah26)] ,

We = Ge Gp(z) =-1,03 kN/nf

27



T e-nNY
r" ¢:d(e/5)=85m

n>i hong'=f-e/5)] h=238m?>10m?h ~ " . W (2.12)Cpe = Cpe,10

Ce=-0,8(] ' ANhZ6p |
We = Ge Gp(z2) =-0,69 kN/nf

7T e- "D
r" “b=25m

n>i hig'=b h=700m?>10m*h ~ * . W(2.12)Cye=Cpe10

Coe=+0,8] ~ A NZ6EP
We = Ge Gp(zz) =+0,69 kN/ni

T e- A" 9
r"<Y Y 6 I Hp Y

N>i " TAY i K 10mh 7171, W(2.12)Ce = Geo

Coe=-0,554(] ' AhXep
We = Gel () =-0,48 kN/nf

9.00m: 7.00m 9.00m
-0,48 kKN/m?
(E)
£ 1 ¥ 77 §F F§F fF F FF Y OFTOFYOFYTOEOYOG
] H (E) |H
1 4.00m
0,69 kN/m? [ | I T -0,69 KN/M? g 4om
(B) " (B)
-1,03 kN/m? -1,03 kKN/'mM? 5 gom
(A) (A)
HEEEEEEEEEEEEEEEEEEE
+0,69 kN/m?
(D)
1 oo
V-8 s Tl >n -
{>">Mh nE=32m) ~
ns 1 >H=Mmb=7m&d=2,5m,qyz) = 0903kN' m?
N.  ASIETATE xI ¢ hhid=1,6
n—BlewH— 1 1_1“%61_ 'Vq '—_Bl d(_hl l>‘|_q‘BV
e . T Cods tAhtt AT T Ch ¢ n
>"¢“IZ_'/\ BZ*. {“>B/\W‘_B" ¢ h *

28



n
d
n
N

¢

S

1T e- M
r" “’e/5=14m

n>i h:i ' A ng=(e/5)h=5,6n"°<10m? h - Coow o

HaPdr Praprepd IIC

Coe1=-1,4 &Cpe10=-1,2" = (| = A DZE) |
Coe=-1,25

We = Ge 0p(z2) =-1,13kN/m?

T e- D
r" Sb=7m
n>i "M ig=b NW=28m’>10m*h =~ * " (2.32)Cpe =Cpe.10
Coe=+0,8] ~ A NhZ6p |
We = Ge Gp(z2) =+0,72kN/m?

T - A
r" S b=7m
n>i M ig=pb =28m>>10m*h - ' (2.22)Coe = Ge,10
Ge=-0,5(] ~ A hZey .
We = Ge Gp(z2) =-0,45 kN/nf

-0,4750En|<|/m2
(E)
Lrrrrrrd

1,13 kN/m? f—] 3 -1,13 kN/m?|

(A) (A) 2.5|0m

+0,72 kKN/m?
(D)

V- t2%u T 0 T st o stesh BT Y <t

‘5,“/\" hv/\w>"‘ ¢ |'I bel
>" >h  [z7'=28m) 0O

¥ 1 7 > W=A28nY,b=13,5m & d =25m, gp(z;) = 0,85%KN m?
.7 ASIsETARE p @i ¢ hhid=1,12

rl_B!equ_I]_:“z@_,vq,_ K dlhl ‘+V’l>‘u

hCl_'/\ - B 1ll >|5 |A B‘

SBE A WS B s AR

29

[N

oh A,

(2.11)

h Aw>Y

_>||>hL’)



T e-N
r" “7el5=27m
n>i hiy'=@M%) hE756m*>10m*h ~ ' (2.32)Coe = Cpe 10
Ce=-12( * ANZEp
We = Ge Gp(zz) =-1,03 kN/nf

T - Ay
r" ©:7(4/5) e=10,8m
n>1i h:ng'=44/5) e h=302,4m?>10m?h ~ " . W(2.12)Cpe = Cpe,10
Coe=-0,8] ~ A NZEp
We = Ge Gp(z2) =-0,69 kN/nf

1T - C
r"¢Tde=115m
n>i hig'=g-e) h=322m*>10m*" = * . W (2.12)Cpe = Cpeto0
Ce=-0,5(0 °~ AhX6p
We = Ge Gp(z1) =-0,43 kN/nf

T e- D
r"eY M5m T
n>i " igTAY 3Y8mK>10nfh = 7 . W (2.12)Ce = Ge 10
Coe= 10,8 ~ A NZEp |
We = Gel () = +0,69 kN/rh

1 e- &
("¢ M5m T
n>i higTAYy 3y8mK>10nih - " . W (2,120 = Geo
Coe=-0,506(] * A h26p
We = Gel p(2i) =-0,43 kN/nf

11.50m 10.80m 2.70m—
-0,43 kN/m? 0,69 kN/m?  -1,03 kN/m?
(C) (8) (A)

I I s A

fIlJ||ﬂr'n H(C) (E)H

1 7 ©=90°

1o ko 043 KN/m? | | || +0,69 kN/m? «

(E) L L (D)

S T N N N O O O
-0,43 KN/m? -0,69 kN/m* 1 03 kN/m?
(C) (B) (A)
25.00m
1 "2l0w > st T Y >"=80 7

30



[>">h nw=32m)y ~ 0
ns 4 >K=Mmyb=25m&d=7m,qyz) = 0903kN' m?
N. ASEIATE c¢hi € hhid=0,57

n-sedh”™ " .7206" " "¢ T _ s diM LT e Ty s
chCl_W’ h‘)‘hh<5‘)m+lln‘+ >‘h y—/\'dz ‘_B'AI <BIZ

L > AW 87O

T e- M4

r" ¢:e/5=05m

n>1 hing=@s) h=2m*<10nfh = ° . w@21DAs Ay Apabp I3 11C
Coe1=-1,4 & Ge10=-1,2" 7 (| = A DZ6) |

Coe =-1,25

We = Ge Gp(z2) =-1,13kN/m?

1 e- A
r" ¢ b=25m
n>1 hig=b W=1Pm*x10m?h = ' (2.32)Ce = Ge10

Cpe: +01&I TN h2':6)1 ,
We = Ge Gp(z2) =+0,72 kN/ni

1T e- &
r" ¢b=2,5m
n>i hig=b W=I1Pm’x10m*h - * (2.32)ce = Ge,10

Ce=-0,5( ~ A hZ6p
We = Ge 0p(z2) =-0,45 kN/nf

7.00m
-1,13 kN/m?
(A)
B = 90°
2 ] +0,72 kN/m?
, 4-0,45 kKN/m? £ o)
| (E) =
-1,13 kN/m?
(A)
1 - "2 7 > T8 48 7Y s"shoY gt

31



n

{
ned
N

n

W

St AT mevw s

>h  [z'=28m) 6

Y > W=A2BnY b =25m & d = 13,5m, gy(z:) = 0,85KN/ m?
ASISETATE ¢ d ¢ hhid=2,07

'exdl‘\'_"l:“}ef'vq,__lﬁ' d‘_h‘ ‘_+V">‘"_¢Iﬁ"’I
e- N

r" ¢e/5=5m

n>i hig'=%) hE140m°>10m*h =~ ' (2.32)Coe = Cpe1o

Ce=-12( = ANMZ6) |
We = Ge Gp(zz) =-1,03 kN/nf

- Ny
r" ¢ d(e/5)=85m
N> hong'=fd-(e/5)] h=238m°>10m°h = * " (2.32)Gye=Cpeo

Ce=-0,8(J *~ A NZEp
We = Ge Gp(z2) =-0,69 kN/nf

e - ND

r" “b=25m

n>i hig'=b h=700m?>10m*h ~ " . W(2.12)Cye=GCpe10
Coe=+0,8] *~ A NZ6Ep

We = Ge Gp(zz) =+0,69 kN/ni

e- AN 9

r"<Y Y 6 I Hp Y

n>i higTay i K10nr N, W2.12)Ce = Geto
Ce=-0,554(] ' AhZep

We = Gel p(2i) =-0,48 kN/nf

6=180°

d

9.00m 7.00m 9.00m
+0, 69 kN/m

HEENEEE HEEEEEN

E E 5.00m
-1,03 kN/m? -1,03 kN/m?
(A) (A)
. ~ 8.80
-0,69 kN/m? —| 1069 kN/mM2
(B) | - (B)
q_i + ¢ § ¢ §F §F ¥ § ¢ § i ,I T ¢ 1 1 3 ¥ % i_b
-0,48 kN/m?
(E)
1 - "2 7 2 Y o> >h 7

32



{>">" ng=32my -

6

ns 1 >H=Mmb=7m&d=2,5m,qyz) = 0903kN' m*
N.  ASIETALE xI ¢ hhid=1,6

n- s et o " >h pec dTne LT sk
we . T ds ' Al “hE  hoH St ¢ om h
>"¢ 3z _'AN BZ . L > AW B Che
“h " h¢h e
B=180°
+0,72 kN/m?
(D)
-1,13 kN/m? 1,13 kN/m?|
(A) (A) 2.50m
EEEEEEN
-0,45 kN/m?
(E)
7.00m
1 H213 65 ° B B B ¥ _>' >F1_v
J’ tw B K v ty A tB W
Yy At B ‘.Y  A_ b Vot Wi S B
_wu"h"s’_h‘ B yl_l/\'Bélmq)‘ ’B>‘,“/§h/\_;u|5<|5_“’
LA AT ARZIN A S, oA > Y DY ShZ1R " T >
J”/\h2§_‘7vll‘/\_5<5‘_w BV B G -
e- AN
-7 _wa F G H |
Cpe,10 | Cpe,1 | Coe,10 | Cpe,1 | Cpe,10 | Cpe,1 Cpe,lo‘cpe,l
B>t h n| 18|25 12|20 07|12 2
ho/h =0,025| -1,6 |-2,2| -1,1 |-1,8| -0,7 | -1,2 TC(J)ZZ
s | hgh=005-14|20] 09 16| 07 12— 2
hy/h=0,10|-12|-1,6| -08 [-1,4| -0,7 | -1,2 -_|-00’22

33

>" 0y
h
1

> W
BV



. N© “u
7 .
h °F Ze=h
rJ/ ¢ 4 IW ]
Hoponeta KapumioUEVES KOt GTOGTES (KPES
| d
A A
e/4
v
e =min{b , 2h}
\ b = drdoTuan eyKkdpoiu
G H b GTOV GVELOD
Avenog
A
e/d
v W
\ﬁﬁ*]
e/10
S
1 - "2y >0 T < T > ©th Y y " A_ '8
1_'/\ T B _ " > h S ! ¢ _h‘CB.I"'Z{I:Q8m¢\|V:B'
1 Zp=32md | > AR > ' A T h Hp h7TY THHOOALT 7T
WK > B _"h’h ‘ h ﬁ+ﬁpzv‘Bhp"s/\b\hkh?f’h/\s,_"h'
U h T e [T wlrst ¥ Chesslam. e T
pre Lt AT hAawsT ot T ag
[>">h [z'=28m) O
E Sowoa ! E > Ah? Y _N_J"h{ﬁ_ﬂw““lis""_‘h'wt'bw\u
L. M 24
ne L’ >HAZ28m, hy=1,4m & hy/h =0,05 b =25m & d = 13,5m, qgp(z2) = 0,859
kN/m?
N.  A>SSETARE ¢ ud

Axpu e drkpng

34

R



1 - AF
r" ¢:’eld=6,25m
[ <h _efl0=2,5m

n>i hig=§% (g10)=15625n">10m?h ~

Coe=-14( = ANZET)
We = Ge Gp(z) =-1,20 kN/nf

1T - 1G
r" “’b2(/4)=125m
[ <h _ell0¥25m

n>i hing'=f-2(4)] (e/10)=31,25m*>10m?h ~

Coe=-0,9] ~ ANZTp
We = Ge Gp(z) =-0,77 kN/nf

T e- M
r" ¢ =25m
J <h _(€/2)-(¢/10) =10 m

n>i h:g'=b [(e/2)-(e/10)] =250m*> 10m?h ~ *

Ce=-0,70(0 * ANXT7p
We = Ge Gp(zz) =-0,60kN/m?

1 6- A"
r"<Y Y 6 I Hp Y
[ <P dFEe/2) =1m

) (Zl‘Q)Cpé =Cpe 10

" (2.¥2)Cpe = Cpe10

n w (2.12)Cpe = Cpe7]_0

n>i hing=bi d-(e82)] =25m?> 10m*h ~ * . W (2.12)Cpe = Cpe10

Ce=+0,200 * ANXTH
We = Gel () =+0,17kN/m?

25.00m
() 0,17 kN/m* () 0,17 kN/m?
AQMA
13.50m
(H)
-0,60 kN/m?
(F) (G) (F)
-1,20 kN/m? -0,77 kN/m? -1,20 kN/m?
6.25m 12.50m 6.25m
| 0=0°
1 "2 7 7 s oowa oo

35

1.00m

10.

0m

2.50m



v Acde

[>">h nw=32m)y ~ 0
CE ‘_WJ{'_>_h'_‘vl B > A h 't ""y'/\_‘h > B
> Bwi S "‘ . ¢ h * fw ! h* hy _‘AB ., ’,""’“_“>‘|5'
h> , h<s’ h o
ns 4 >=AMNY = 2,5m, h=4m, gy(z2) = 0903kN m?
AT EATLE xi
1 e- AF
r" ¢ b=¥m
[ <h _d=25m
n>i " ne=hb 4=175m*x mIh - " (2.32)Coe = Gpe 10
Coe=-1,8( ~ ANZT)
We = Gel p(2) =-1,63 kN/nf
7.00m
(F) |
-1,63 kN/m? 2-5l°m
| 0=0°
1‘"}1@:15“'_"5" ‘_WJ 1 B _5"
nte AT 9w s>Y T
[>">h [7=28m) O
E ‘_WJ' B > A h ¥ ty /\_‘h >_BW‘“_B"“hI’
_ 7L " R4
ne4 " >waAZBM, hy= 1,4m & hy/h =0,05 b =13,5m & d = 5 m, qy(z) = 0,859

KN/ m?
N. ASSETARE p Wi

1 e- AF
r" ¢ “e/4¥3,38m
[ <h _el10Q=y1,35m
n>i hig=E% (g10)=4,60m°X mn

= v T Arthp Aeaddp d1IC
Cpe,1=-2,0 & Ge,10=-1,4( CoAhZTR
Goe =-1,60

We = Ge Gp(z) =-1,38 kN/nf

36

wos



T

e - NG

r" ¢ b2 (eld)=6,75m

[ <h :el10=135m

n>i h:ng'=fb2(e/4)] (e/10)=9,12m*>KL0 nf

h= " TRMWL T Aathe Aeafpp d 1'C
Coe,1=-1,6 & Ge,10=-0,9( ~ AP Z7) |

Coe =-0,93

We = Ge Gp(z2) =-0,80kN/m?

e - A
r" ¢ b=135m

[ <h :(&/2)(e/10) =5,4m

n>i hg'=b [(e/2)-(€/10)]=72,9m*> 10m?h ~ * . W (2.12)Cpe = Cpe.10
Ce=-0,70( * ANZT7p

We = Ge Gp(z2) =-0,60 kN/nf

e- N

" Y m I mMoXp

[ <h _d¥(e/2)=18,25m

n>i hng'=bi d-(€2)] =246,40m>> 10m°h = . W (2.12)Cpe = Cpe10
Coe= 10,200 ~ ANZT)

We = Gel p(2) = +0,17 kN/rh

18.26m 5.40m 1.35m

(F)| 1,38 kN/m? 3.38m

AQMA 0=9Q°

(H  [©)] -0.80 kNm* L
0] -0,60 kN/m? '
+0,17 kN/m?

(F)| -1,38 kN/m?  3.238m

[>

CE

> Bwl 't Y

h *

ned

11“}1W:UV’_,‘BlI N WJII —'_ V‘ V>||>h

>h  ng=32m 0

~ ~

w 1 - >h B > A hT Tty A " h

Y >h=RBY,d=7m, h=4m, qy(z) = 0903kN m?

Al ERARE xi

37

¢ h ' Cw ot ht hy _‘ad , 7 "'y 'Syt g3 5!
,h<s’>h @

\N/



T e- AF
r" S b=am
[ <h _d=7nv
n>i hig=h d=1,5m°% ma ~ ' (2.22)Coe = Cpe10
Ce=-1,8(0 = ANZTy
We = Gel p() =-1,63 kN/nf

7.00m 9=90°

l (F)
2-510m -1,63 kN/m?

11“}]}8:0"'_"5‘l ‘_WJ'I 45,_5’“‘V_>“>h_vl <
pUet AT dmewst ot
[>">h [z'=28m) 0O
(E N w 1 ! B,/\h‘ V,ryl/\l(h)>kr\\_B‘h—)h\ﬂ):lmh:?yva!y\

2.14.

ns 1 >WAZ8M, hy=1,4m & hy/h=0,05 b =25m & d = 13,5 m, gp(zz) = 0,859
KN/ m?

["J+ 1B, >8 > h ¢ h '. "h’v'l "\ {_>h_"l

>w ">'dy; = 9m, d; = 13.5m & by = 7m. dp = 9.5m.
. Ast ETARE of &A | EIARE Xl

rw’™ " by=8m,d,=13,5m)
1 e - AF
r" ¢ “eld¥2,25m
[ <h _er10=/0,9m
n>1 hi A 4)nE10) = 21m* X wmAh -~ Qanw. "~ >
HaPdp Praprepd IC
%911:-2,0&%9,10:-1,4_[ A h2(“7)1 .
Coe =-1,82
We = Ge Gp(z) =-1,56 kN/nf

T e- G

r" “’b2(/4)=45m
[ <h :ell0=09m

38



n>1 hung =Ab2 (e/4)] (e/10) = 4,05 AX10 nth = °

or Hor Ppadep d IIC
Coe1=-1,6 & Ge10=-09( = A NZ7) |
Coe=-1,17

We = Ge Gp(zz) =-1,01 kN/nf

o - A
(" ¢ b=9m

[ <h _ &2)-(¢10p= 3,6m

n>i hg'=b [(e/2)-(e/10)] =32,4m*> 10m?h =~
Ce=-0,70(0 * ANX7p

We = Ge Gp(zz) =-0,60 kN/nf

e- N
r" <Y Ymo I o
[ <h _d(e/2)=9m

LW RADW . T >

. W (2.12)Cpe = Cpe’]_()

n>i hg'=bi d-(62)] =81m*>10m*h ~ * . W (2.12)Cpe = Cpe10

Coe=+0,200 ~ A PZTP
We = Gel () = +0,17 kN/rh

T (bzz |Irn, d2 = 9,5m)

r" ¢ 7eld¥1,75m
[ <P _ellQ =Y¥0,7m

e - NG
r" ¢ b-2(e/d)=35m
[ <P _ellQ =Y¥0,7m

e - N

r" S b=7m

[ <h _ &2)-(¢/10p=2,8m

n>i hg'=b [(e/2)-(e/10)] =19,6m*> 10m?h =~
Ce=-0,70(0 ~ ANXT7p |

We = Ge Gp(z2) =-0,60 kN/nf

e- AN
"¢ Wmo T
[ <h de/2)=6m

oo h T R TN ST T Y AT T <y T A
IA ~ WJI >h ¢ M\ I‘VZ ‘lBlhyl>h\ B

* _‘ "<""5I y-AB.cD

e - N

+ W (2.12)Cpe =Cpe 10

n>i hng'=bi d-(62)] =42m*>10m>h ~ * . W (2.12)Cpe = Cpe10

Coe=+0,200 * ANZE7p
We = Gel p(d) = +0,17 kN/rh

39



0=180°

4

+
0.90m

- 2.25m—4.50m—— 2.25m ~
B [©) -1.01kNm?[ (F) ") [©) -1.01knm?] (F)
(H) (H)
-0,6 kKN/m? -0,6 kN/m? 3.60m
)
2.5IOm AQMA
(H) 0,6 kKN/m”_|1.00m
() (1)
+0,17 kN/m? (1 +0,17 kN/m? 9.00m
+0,17 kN/m?
9.00m 7.00m 9.00m
1 "219u " B woa - o>
{>">h pny=32my ~ 0
K> '>8 ‘s [<'mp "53%€ "’ ®B'3y' “hhoh
9=180°
7.00m
(F)
1,63 kN/m? | 250m
1 - "22000 7 7 T _swh T >" >h
.8 e J’ B !
%4 B . B e w -t w B . 1 ¥ A _ h B
R R I Ah <h>j hAYA_ bt }
ha”" 1 >h . AOD

40



A BE /B, 5"’I‘C"pilsv'h"5ﬁ'Ih‘oh" ¥ >SWaoB S

/\V"J;h_+/\-- _| N Av<r q_u B l,h/\;lh _v
- v 1 B A B’Ahr 1 tf\'hfl"q"' {'5/\5(-1_5’+>"B"'_h_
* h ‘>"Jh¢5¢">W/\' _"Cpi’__'_Wf/Wh'kZ' >j_h£\|5_h_“’
. o>sAw  h703._h bBaXZH N7
T m'chl b Iyz) SMSKNM?W . ~  >6Y
Wpi=GiGpom0 I bnanImt 68 _ "¢ s, s~ ¢n -
T m'ch=-nZ 0 qufza)='0,85KNmM*w . ~ >y
Whi= GiQp(z) =-n ZHC Oh " A" " ¢™ v, 70 Cnm T
9.00m 7.00m 9.00m
< ‘ﬁ -
0,17 kN/m?
+0,17 kN/m? +0,17 kN/m +0,17 kN/m? 13.50m
< >
+0,17 kN/m?
25.00m
V- "22Lgs o s st en T
9.00m 7.00m 9.00m
-0,26 kN/m?
-0,26 kN/m? 0, fm -0,26 kN/m? 13.50m
_D q_
-0,26 kN/m?
25.00m
1 - "2 A" "¢ T, o T

41



BA_ > " p=E32mTL s, T Cw - tw s - 1 - >h

- ! ' - N - .

1 mchl’ b Oye) S MOKNMPY . ~ > Y

Woi=CuGpz) I BAZMY 6°8_ ' €7 s . s tcn -y

t _ _t 2 v
T m'ch=-nZ o0 Qpfz)y="0,90KNmMw .~  >8Y

Woi=GiGp(z)=-nZHT oOR " A" "€ 87, & € B0
l5<rqu I)B" BAW>V
74 B <' ¢ w -t w Yot ¥ AW SW~ Y8 - Y8 A", B8 W
1 " h Y 7hv, ,BA Y C _ A ¢ ht . A B, B¢ _ A Tt w B, A
C T T _UThSERYAYSA R T Y T A T W
¢ h B ¢ A B h = *~ "A“A 8 * h' Axch >j h AB h t . ~oE ey
1 " h A s> h ! ¥~ Y hh ' h ™ A>T Aspnsh ‘h 5 <h >Sj h AB

S h Tt S{LARE Nt T

ﬂ.
_:‘_-.,
—
%
—
ﬁ
_:..
—> ®
%
—
Wa Wea ) - ]
—_— —= _ s Wil — Wit
) 5 (-) ® (-)
1 - "228] 7 s " B~ . A BT hAEY A

42



2_515“>‘¢w 1~ h B
h h ! *'h " Ch At~ YUY YN T h s Y ¥ w h ~ B~ h
r 1 > 1 )
¢h hoc ' - L 0SS T w, Y A, ) AW T B " h ' +L>
¢ h h > ¢ B - ANOD B“' hy * Yw' | Y Ah pB A vt s, Y A h
6¢ . <t o >sawrY  HGFCAKYF 'S, Chh Y fh
>- Y Y A A h h =Y i Y¢w ¢Ch~=h>Y "> SwAEE * A "C K b
G . -~ h > h | S 1 h ¢ B > " h s vh?*' & ¢ h B
et st Cw 1~ h Y B -~ h >y Y~ A ' ' >h A e ’ < v
e > Cw st h s e oAb T h<h A
\Bl\>v’z vt V—V>BI VAV>hyVA-hI ‘B!‘>!¢Wl {!
1~ h B ¢ h h h > > Y A h t B oo * ! . > h
. ' >h Cow 1~ h g8 > AI ,hy AR > B ' 1~ h°
<Y ' T A hyt " h A * hCw 1 AR >B " -y - Y w0 Y A h
¢ h h * ¢ 1 " * A > B h " 1" >8 A" B h A [
et st Cw 1~ h B B vh =% B ‘ACH' R > A" > " A , T
éCh“’"ry"'>|5/}"/\ B"_h“/\"z A _hl '_hz
S A0 ¢ h LY N >~ 87t Y " h ! ¢ h h > ¢ 1
qh- AV>|| >hyhlz _I/\ h-l‘JB"Z _ll “l.' _._BI
G W A hA> '8 | h, © ¢ _ A Y Y st ¢ _ A 1L "1 w” Y, AT ¢ h ¢~
- h ’ h > B - ~ z 1 >WJ t N hg;q h\! B !q‘h>(!vq’||> ym— lh lh ‘h A/\h‘<|\' 1
Al l‘>lqll B—ICIA{ Al ] h N l/\ v o= v ”‘QB
e - AB >0 7Y !'17\'5611\2‘),1“1 DI NI 1115 I YT LA h v
N B € N > t c n B —.II Bc t th{‘ BA ' y _I A Ih |r~¢/\ t N ~ t . B > > t h t
¥~ Y > h w , B ' -t h A ! h w7 j h Yo M JE3 * h pn
A -~ h ~ *h 1 A hh g " o 08 e A 1]5" YT NSCt G "h
n-""A4+ .An"_ " _h 1
Vw‘l 1 1 1 l< -
7 ™~
{ =7~ o=
urwu-“ C).r(,ﬂ\> 0N
% l
(A s
45,'&/‘“
=V
7 ,i////}:\\—{’/
wore /,~_ 72 »J“‘_'I, oo
ijf‘  —
//O—M._e...‘., .
L/ /D& L. 77 ¥ /
"" P ."-'. ‘;ﬂ'
0N ZQNH’ . "( Paomn
87 1 f
= =1 //);,,,,?/ //// #)
Wi Z4
722 22 //////7/
e s 2% L
1‘"}2m:e_/\5l ‘Bl‘>lqnl B_l‘:'/\‘l\/\l_'_hl Jl
'lB ¢ h * B y A " hh A ”>‘"““|51‘t5">érf\" w -8 " hg' A° B h
. ho Y . AN T nen" >, . Jah " Phshys t > <Y €
-t A h ) ' h . - w J h .ZI >Mﬂ’3:?\‘1 hﬂ_. %I-l Brpliq? ‘mz\wh‘ 'y Bht ° St ¢ I
K - t (l‘ t /\ 1 ‘ZA n _ [ _B hl I‘ >Jr (I‘ n B - t h hgr‘zo,\l@.l _ ~ . B 'l h , ~ . I

43



= =

+

N

[ S AhX8M T _h L AT B L oh,
e- A" 18" >t o J I
hyg 0,16 0,24 0,36
! A A R .Z s_‘h‘ C g {/\_h{h“/\""c_m__hh‘lj h " * (.'_WWI/\_ B
B2 QuEeh ) MEh Ty A T A >
voooe e *' ¢ h ~ K L h , ~ ¢ h S - B0 A D L
o . A I N B4 h O [TASTTRAN
B h ot s owqh gh T Y € % g T3 <h < T C_AAT M RS
" >h =h i &Hh , Y YA h "¢ _35\n 7L ChHLhL AL Sw 70y
h*>"h"nh s < e N ST AT S AR s
_iB"Ch‘y>W . A ~h "~ h >sw L. A - v ¢Ch ¢« Y > yY
Tt L7 AT A he T A j’/\hCh Hdc
[ AhXOh[ * >w “h " hs>w “~, A ,h>>h ~ h = ¢~
rh L
W S| BE | T® | o)
A 1,0 0,15 0,4 25
B 1,2 0,15 0,5 25
C 1,15 0,20 0,6 25
D 1,35 0,20 0,8 25
E 14 0,15 0,5 25
> 7t h ¢ h h h > > Y A h * B w B " LI
AT Y Y CY AY S Cw * AW ™ B " B -y > Y B A
< B ¥ 1 7 h ~ b 1 8 ¢ h * B ¢S h>sm™ ) “ > h A
< B " _ " * 'IQNJ' ’4/hh‘¢‘cp_l'n1'|L]hq)T¢gh ‘1 Y 7’ h A 1 h v ! |
h ¢ h YU et A ¢ h* I h 8, AT Y s A" ¢ h
ht ' 45100 s AN
J”/\hz.:lo:-L /\B<B‘_"I “"\4h"_'_hl
ph_ova T m| v
1 081101214

44



[°N

1 (e 1
(S Y e T

A B < B " " N >~ 8 7 " Y 7 h |] B ' Y h i1 Bt ' >
> h tgom <¢h ,h >SS ®<h’ ey NS S TLewT Y Y S 0h
h | AN B - - Y ¢ - v A D<A ' ¢ h
hys "y 1 8A°¢ChHT A" O h AT ' h 8 A + 7> ¢
>t T >t YR TN SWAL A > A T
;e _ B . _ s w . 1 _’ "/\‘" A I"l”/\/\_ th.“_;e@ ‘/\h_ /\]’h 41" 1 h > B _
<" ¢ Ch_h‘CB " ¢ h _"/\ _ - v _" 1 v
v A Lt oh - B U SA'h Ty B Lt thhtosT v ow WooMY s oW
_I(I‘II l:)h'qih'!">|5 _IA _B'hl_W,’ h,VI‘I _
h_r‘>lI hvll—l‘_"‘ >|‘h/\r‘>v’ {!h”vll
¢ _ A h -« 7 _ 8, AN
[ oAhZIR wa B S>> w ) Al sh<ph < a0 > 7% 7y
. . " s h .
rh_,Jv,,
h * ' !
1 h et i - v -[< - > -
rfr rfh
BO [ <h’> " h ~h"hchj" 4 5h/hy
ywo [ <h’ Y >y ANB W T B
_p‘hj_/\‘“‘ ‘,/\45‘>“‘ 4 4
4 . ALET >V > 0 2 2,5
mU J’<h"‘h > B w‘,“,‘s/\_’ 4 5hu/h1
ﬁU B/\B‘_’h>>W/\" [ S S S °1 2 2hu/h1
¥ ¢ ”'r"h ' <cwh Y pCwst _BI<h‘/\‘§,'<B"
B~ Y 7 h 1 % h YA , Y 7 wh BS8 <th:3|§,&_h -~ h ~ h
‘J_‘Vh‘;_hvl\ , 7 wh > B '<h"‘3"'0\’\‘5;q{‘—"2,|5.“_/\“"
1 Z h>¥- > ¢ B)<’B!’ c v . h<tt ‘u Ih"‘ ¢ h Yh ‘>%|h - n \t(j‘- g W ly
W 'pats
!‘>lqu (“7A|‘| ‘Q W/\h .{5.{\’>WAV \|>B)v
t ¢! , h Y >nh h - ' ¢ 7 v > () E ARG ‘1h ¥ ¥ s
I _ A' B XS YD) - B S - W A h h A v h ~ !
hy ¥ A h * h - ¥ T , h Y >h h - ' ¢ 7 v > ()
_ t ' v t y ' /\ _ t B ll C " . /\ !{ \ 4 -h _‘ A BI I _ v o I’, %('D b !h A >‘ . B
B_h‘ . BV"I Orlrqu

45



S a,
2,55m
S
Ty Te 'l'"u
1 - "22%c 7 7, " B <h T
o¢T¢TB:sd(T):agC'sc'§§+Tl'°2'5_ZéJ'?’
e Ts ¢d 3%
T TB¢T¢TC:Sd(T):agCSOzc’]—5
& . .25.8T.g
T T.¢TeT,: Sy(T) {:agCB q eTCH
12 by
$=a$"’5'TCTDg
T To¢T: S(m)i ° g 872 d
[ b,
s .Y
S(T)s > Ah o h > >h © ¢ -
Ts > Ah ' Tk M h <h A
ag¥ ~ AN ' K4 h , t o k-t h
TBB A h 't ! 1 A (.‘h_
Tck Ah ! ' T8 R h AL v
Tos * Ah rtsm -
_" j) >h_"
Se Ah S Y A B <E " g | h
g Ah 't A B <8 " > 8
i AN L ¢ h
">" i TnZnod

46

(2.14)

(2.15)

(2.16)

(2.17)

K OA £ mMS S ¢~

gr'“il[”gR)h > B
v C <h | ¥

¥ C <h | ¥

~ ~ yBl 1

h

¥ ¥ 1 h ¥



2.61 A..l h‘>v) D’h‘5+/\
K *'h ¢ w ¢ h h ° h > B ° B > Ah Yot ¢ h h *° h > B T w
1 A ' Ch AY - Y ' B T <ew Y A h ¢ 7t "7t h S, B h > >~
) . 5"h¢wl rh_h‘_h‘s‘l B‘_v*)h.'fh‘. :"‘ K
Tt T h YA h * ~h ”~ h ¢h . D
K h¢w  ph_h>  AUtimate Limg States-'!'h[ {0 8> Ah* T~
G h * h > B °* -y * Al WY A h * S B ¢ h h =~ 7 B ot "
, “w h " >" >h ' ¥ ¢ ht o, 0B 'y VI h A <B'8h '
, 7 7 wh ¢ h A -y h > h . A BTt Y >SwW A,
' hCw rh_h> _h s " (Servigeability Limit States { [ { b h 8 AN
¥ *'h ¢ w ¢ h h h > B - * Al WY A h ¢ > B * Al
- w YA Vot Ch*>Y " Y sSswWA' B "< "0 *Yh ~ 1 ¥ ¢Cw?Y " Wwh h ™ J
B o A 1 B t < B ¥ 1Y ¢ w h = h* notogt h -
A} /\ntv‘I ‘/"\|lz _./\ h/\B‘I _+/\ 1r| ‘__/\ qht
T LET LA 0T ®. D WA T AT Sh>T tgtrgpthst o,
B h <~ 1 h > B _“ B)J‘V.Z ! > 7, " ¢ h !t ! fwot !
1 h , ¥ " B . h " hg¢ vooe e e w s w . A “h Y B, A
1 h > B h w - < <h < h *'hy ' >8 AB > B ¢ h h
* A B < B ° w 1 ohs , h < i hhy Y A h * > B h v w ¢
* A1 h * & I “h A ¢h* s > " h h = ! ! 1 ~ Y7 ' h ¢ w
B h’>'yv/\_h' B~ _"‘ , 7 wh o
1 A B < B ° w B‘,h<5’h
B~ " >sw "~ Y N A B < B ° w h >, h < ’h . Yt s Y
. "l —l(hAWI {“>BAB)I h—vq<"5ll n —!lh/\ll
(o (_ th hJth" 1 ¥ N v/\ —rv"{rv,g‘>.
0 A h ¢ h >B 1wy > B h ¢ A" B C <™ LD
B s w . A B~ ' >sw "~ Y A A B <8 h _ A8 A" h ¢ 'O A
n >W<v\l B)/\h‘Y
[ h * h B 1 " h " ¢ B8 " h ¢ h* “h > Y 1 " ¢Cw (o)
ﬂj‘h >'/\‘>|5| 4’h‘5'IY
JG,sup:MZOp 04 . T>E AT . e ¢
Iginf=M Z N N o > A" T )
ﬂj‘h > B hj <! w 1 7 h Bt Y
JQ,i:l,SO é"Q,i M n It h Y U K> AT o K
[ h * h > ' 3 JBl/»'\-‘_—ﬁ’@_ tCiw
K A B < B ° " ‘Il’)‘ ¥ ' h* ' h* hh ¢ 8 A" h A ton Yor,
* ¥ 4; h v ! h * ! Y- Y B ¢ h h h > Y Y A h * Vot
* AB -~ h 1 B h 1 " h YA h At 7 7770 A S we h INwh B
> Yo A h w , B ' B AL B, ' >8 A" ¢ h h * Yy, ¥

47



j21

i>1

ZGk.j”+”P”+" Adlur"(r}[/l.l}i ‘i”i.l)Qk,l “+I.ZVIEEEQ.”(.(’

48

1 . A_ B <8 W A h > >7
B AN B <E T W SN s T A . A >8 _ hj
- YeB ' >swAY A h <' A" B"“I‘T}\'_" _'h >J5“h>lNh _
T<w T A > A AN " >_ A A L Eh CANANB BB VIR
Q‘_ - +I‘TI’"_B AT A h * h -~ _VAJ'h{\hzglﬂ__{‘ ¢ h 1 A
[ CAhZIRL A _ B <B W AL > + 7 h B,
no e Ao A1 A2
n- j h<<' >B AN v _h K
rh_"4+7 " h BY h ¢ ¥ 0,7 0,5 0,3
[h '~ oy s o AT 0,7 0,5 0,3
[h_ " acy” »h > AR 0,7 0,7 0,6
rh_ v h 5Y _ v ot Ch_ 0,7 0,7 0,6
rh_oter ho9y Lo T Tl 10 0,9 0.8
s _ h G ¢ < h ¥ !
rh_"417 h CY h - ” ' 0,7 0,7 0,6
rh_"4DY 'oonlb ¢ 1077 i 0,7 0,5 0,3
rh_"4+7 h &Y LW 0 0 0
UV _ h LI 4 Al B _1%)_: n
m' h > M <&E<150@ m n n 0,7 0,5 0,2
m' h - E>SW_MANN Y 0,5 0,2 0
U _ h haws>™ B €14y " 0,6 0,2 0
q) B >Y ¢ B % h_o'"B ¢ ‘_ h' - i’ ﬁ -]h
1991-1-5) 0.6 0.5 0
g~ ' hom ¢t R (ULSUltimate limit state)
K . AL . h S Y B L " h > >~ 1 ' h _ A W< B e
h ¢ < ¥ Yty
i m‘ h ¢ h _ h ~ h B " . 1 A ¢ B ' h " ~ h Yt Cw
276._,61(.; "+"}’PP"+"7’Q,1QA,| "+"E}(Q.fw0,ka,x
j21 i>1
9 m'h t>htCw Ch h> her



f m'h €h _h* Ao gt s v
ZGk‘; !1+IIP"+!I AED "+”EW2J-QI{J-

21 iz1
ec > .," _.A T AL _hT>_ A B2 AR o> Y <t e o
I>h’/\5l IS.{_ h<JBj'lqn n JB+>I5 ot ¢ hi vt
o+ ' <huy oL YA T A TR v A T A
A K<v LA ¥ NBIB A_ b YA
B~ hon O hyft Yh U (SISServicealilitylimit states)
B ) A h > >7" Lot h Y Sy 1" h < BYA T'w &'w the Y
B > AhT Vo h ¢ <~ ¢Vt
§ vh ho v v AL ht s

m,n ", n nmn
G PO Y 2y, O,
=21 i>1

T 1. - Aréquenth AL h >
EG}‘\-,;‘|+I'P‘+I"7‘V1,IQ&,II'+"Z‘7‘U2,1Qk,f
21 i>1

1 &>" > muastpermanént)) . A4 _h >
ZGk.j "-I—"P"—{—"ZWZJ_Q;(J_

21 i>1
Bl /\{ h >v) - v 1 l>V—VI||I|ChA ‘_IA '{
¢ h h ¢ B " B > A h 't v By " Y
K~ “ho¢m"™ ¢h h h>* h> ~, " h
1 ns A h ¢~ A_ht ..t >h ot cw Lt h = > DA
LB L h ST s AW s LT R T AL L h s
h It h R R B LR s toh " T hTYL ot Cw
1. wyh * * ¢ > _hj <" ' _h A" Y VMZopi DbmZ
2.wyh > "¢ > _hij < " 7 LT A"Y MZopi DbwmZIp
.yh > "¢ > _hiji <t T hA>Y Y MIopi DbmMZIp
ﬂrh h h B B > 7

1. G + 0,3005 1,00EE 0,30
2. G +0,30050,30EF 1,006

K~ *h¢"™ ¢h R h> ' <cy' Y g t¢ o+ h
ﬂ K h,” h¢ vroe O T T YT LA LT EShE Ao B e
1. wyh > © ¢ > _hj < ' h ¢ A h Y MInni Dbwm
2.2wyh > ¢ > _hj <t 0 Y LAY MZInani DbmZ
.wh ¢ > _hj < Y haAas>Y ¥ MInniDbmI
ST G¥ ' AT >h QYA AR gL T A T WAL T ThATY  BhRW ST
‘th>lqw(')l‘{l‘l|5',h5“5/\l‘ll v ¢ h ¢ 10

49



31 .84 h" > ¢ h h AR <« 0 ¢ h h°
3-11_h_|¢| —IV\V>V’+>h
lv _"J'h>>h - v ;’I‘ >V—Vllli|q5 1 Y h N
<8~ Y >s" W<I:$.Ichh__h¢‘/\ql:$>‘3'<l_/\{5’_/\'hl' T w20 2 {l:l
Autodesk.
- 1 . B 1 B ! B "
1 ~ oo “h >>h * t h 9 ¢ h h ¢ > >
* >> 0 ¢ <« ' T g h € Nh h 4 Ah >’ h ¥ 'Y Y3 S h S sth I ~ h
L h <« 2j¢h 7Y | WK YOUA B, A <<l <8 h A ﬁ]‘hh h " C <™ P h
1 B BB Y>>t CE .’ | " h S8 Ch A< Y1 Excet T
CE SOy Y Y s Yypt,hr v h s h e < B ' e 1 > h - v -y
K - T Y W IB'T A B Y 3 o8 _UA r‘|g|df)\y'l1§\§ry\_5‘f7\_ T -
[ O ¢ h * B Yot YBAOW ARA YC ths ) YD L8 > 8 *h
> _h ¢ Uy RYs T <hgh
¥ on o L

t ~ ’J’h <h(
[ joh SA Tt LsC LA T T <Ta v Shoa |
<h<.‘hlz_r>'7\‘>h‘25_rin C‘/\'_hz _h ,"’_’h YA
B - ' , h A * hCh " I 7 h >>*'" ¢h YosY 't ' Y 7 o h ¢ h h A >
s, hAs' s (claddingd "~ ', >6 _h,w’ A _h ,load ' h " _h
distribution).
B' O ALE > 1 S Chs_h ] w! R hrfsdbarg-<' S oAb s
Th o h<h>sjhaA” A >" AT hvyaA® Cw L oAh > N
. [ TNt >V—V!||i 1 CN\Bfél é“é_é‘ <rhn 1h hq:pihn’ed,‘ 'Ch/\
1" vy 1 _ A h w ot h ’I‘h’ Ty ‘< _hs hpahsh, " "hs ¢ Anh "
.Y S B T h = Y ¢ h h > h ~ * AW S H <« € Hh 't
{'5,“¢Ah"' “1h ¢ . >WAH ¢_BA'1'B>h'7_\|ff_{¥'l"<\'h‘L‘) oow T
- BT, T v h v Ah Wwheh v > ¢B® hg A" v
{l ,I‘A‘l U¢

50



1 - "2y h_h AT >[baddistribution) A 0

32 1 _h_ """ BAh< T

l'h';v‘/\ r 7 >w T LT ‘_h_‘t.‘"l h/\h<‘"l o
h/\h<“' >’hl ¢h_h‘¢|5‘"lY
q rl<h‘_'<.‘" ‘_h:>_"‘?’"|5’h/\,ﬁr<“"""_>"’IK“’“'B_’__hB‘l‘@
q J‘<h oo Yohy x0T “hsah </\‘h‘ P e >
wo, B ' Ch AY - ¥ v t g 1 A h ' ' h * Yo, A
[h>jh/\"/\_h‘ "'-T' VJ"‘hB>'>'-‘{¢'-'ﬁ_‘_'I5_‘h“-_'Vl‘ l>"<'-¢
R R B . AN h T s > oAl L A U e e
_h e hA h Y 7 s LA _“’h‘/\_‘h<‘1<.""h,> S CAThd
1. " A <.‘h_‘l1h<'.ls>‘h'l""’""'¢5 B <h > o h/\h<“' N
* A_ BB " s‘h"""hl ,'<HZ_I\'/I¢¢DICE>":>BQ17\"'W
j h A h o, e 35 h=h > h>s"'""~ ., ! 1 B, >8 ~ 2 h ~

- - - - N

CE 1 Ah >t ¢mnm h ANh <« € h h > ¢ & " S -7 h i1 >h Yooy v e
l{tv>v"tqn h/\h< AN | h‘>h ~ h - ' ¢ 7~ v >~ q) ‘
hAah < 0 > B AT T Y 7 h LT Ty oA vt R
l{lv>v"lqn qh! “’l(l‘n B—h<<|<’h h _Aq)

$<hh 1 81 Y >wAh ! gt Y st e T g Y wha SisSKhh B
- Y <Y 1 " h B AT >" Ch Y. > h ¢ h h . ¢ h

M * > > B w o, Y *h > hy h oo ' C B ! >SEBEY Mt T Yh -
‘.“/\'_th"’<_<hh<h“h“?w\/_\hx<j$|3__“"4qzocb

51



1 R =

52

' >Swt Y [y 6/ 2YLX SGS ~ 1jd2 R'INF (G'AOh AO2W D
17 hYs*sh >swi1 * ° B h = >Y¢ 7~ > '™ >sYh Kh Y W
<<''<’h oA Lt oA h T T er s LA
h I/\ !{EV>V’,chI h/\h< AR | —h'h I’IIIII(I‘B '
) ] ‘YK ‘h ul_ t { t ~ >v 4 , w I (l‘ h _)(h_ N _ 74 /\ } {Vl Bh’“ " V/\l“l >h
>0, O ARSKEY _dqvETaA N Y N S >hyh o B
h ¢ & " -~ h "~ YU Ry Bt h ° S > 6 © 2 h . -
J AT SO h ThiETT VoA T AL W T > LA A
TN R R A ! >whi>'pth AT A Che7T T Tt M Yhto
T>T T A 8T AT Chy YA R T T T S TI S WAT Y T BA
Y - Yy vy N h >I51h< 5 ~ h -y vy h '{'v>v')
[P AhFEINE~ Y s <w® >h h R h Ah <
[ CL Y s
A R T 14T T e
v 1
1 2,02 77,91 0,00
2 1,69 0,00 78,10
3 1,36 0,12 0,00
4 0,69 10,79 0,00
5 0,58 0,00 14,30
6 0,47 0,01 0,00
7 0,39 4 37 0,00
VoAt 93,2 92,40
>hyh ) )
h l/\ {lh'quh 1 ‘Bl‘>!(l‘ll !W‘jlﬁ"l
Y - Y ov Y A ht > AT Vot B , B <€ s B AT ¢ h h ¢ '
- AL T ST + S ¢h>. " h > 7 A A h h Ah -
hs> g - - A h e < h . o
| -o"doh _Ghhhtt agsph ot TR h> L - ¢h _h
V>V’)W 1 {EB 3 A‘l U q‘hl 1



1 - "3y

H

J4 T s (T E69sed v

53

N

h

¢



B R L - B LI L
LUh sy T e T Y Wk > o ' _h_ e
J>h YT Y e me G R AT Y Y 5 h ¢ e BhRTSB N
V>_/\ —Ivc - Bl >W\‘ B_h/\h<'_ l(;‘ll {lh
PR > ! > f LY h AP < o 1t h Y
_ ¢ h 1 " h MY UG > . AN h A T O A
rh 1 Y 7 2 h 1 ¢ h Yo _ A

* h Yosw *C sh hw h ™™g ~° h ¢ h L T > h Ah < 1
V)l("ll l(l‘h/\l 1 h th '/\ h/\ V‘u ‘B < Jl
¥, o ' ¢ h A ! h 5 - 7w T ot v h ¢ h "’ B ’
h>", .Y A .77 >8>ttt VhA ThHT PN
rh 'J"n”’/\hh 'MYL © h Yosw > B h A o, B oY T S B
¢ h* s - h ~ ¢mn * M S ¢ h At ! h
rh 1 Y 7 2 h HY rl’/\h‘ 1 " h Yosw -y > Y ¥
hA_V;"l _V‘IZ h <<h W;V‘A L R >WwW ALY
< 4T >T o
rh 1Y 7 h oY rl’/\h‘ 1 " h VoS w * t A 1
Lh< 0t AT >WM<h 3 <h ™ T W TR hE JhAAET S3'T T T BN
)‘h‘B‘ ~ [ B _lrh"v" z h<<h ~ vo- t ¢
-<h‘-‘qll oY = h/\_V;" q)
rh 1Y 7 h ny rl’/\h‘ 1 " h VoS w * ¢ A 1
h/\h— VI 1 Vh/(” ||{—rm"l'“f‘ul ' ‘B h >W’| 1

J”/\h4<.:1‘i( I" T w h A o, h AR ¢ h ‘1 Y 7 h 1 “ h oS
rh '] Y 7 2 h 1 J_'V'" h A ¥ 0"
A t n 4 —_

1&2 [ <h> v M= Wy T,

3 n<h®>_ "¢ Me=Wg fy

4 Iv—u -2‘—Jllqv: MO<Me|
h 1 Y 7 7’ h * A ¥ T Y h h A" ¢! > "' h 1 Y h yos "
v - B ) h «c <8 h ¢ B h " P rh‘B 1 ' h
! g’ h ¥ T, ~ c Y oS ¢ ht h T W< Sh h 5
, 7B t e ¢ h 1 Y 7 7 h h « < h ! ¢ h h h v ' !
] T SswAL AT T 0T LU AND
"I/\h <Z|_I21I4_3C h44 , h° /\"/\_h‘ v I B A" C Y Ch A" AB
T>S_ANOD

54



_|"/\h4<{2‘17( rh h h v B h, ,BA ' C _ A B < h >
EcwTepika BAIBopeva TunuaTa
_ Tc _ _ jc _ 1 ¢ _ _ c __ Afovac
IR S B B
—— — e
L il L il + t
c t — T { t LTJ Afovac
0 T = O ™
I r] l_‘L|
Kamnyopia Tunpa rlc-L:l UNoKEeTal Tunua nou }JI‘IOKEITGI Tur]ufl nou urlorcF:rrm
OE Kapyn O£ BAiyn OE Kapyn kai BAiywn
Katavoun f, f f
TAGEWY — — —
aTa + + +
TApaTa ¢ ©
(BAIwn — - I:
BeTIKA) f, f, fy
otava-05: ¢/t - 396 ¢
13-a-1
1 c/t=72 ¢ c/t=33.¢ 36.
otava=05: ¢/t < ﬂ'
otava=05: c/t:- %
2 c/t=83¢ c/t<38.¢€ 41'505
otava=05: c/t= 'T
Katavoun f, f,
TAoEWV v —
aTa
. C + e [~
THRHaTd “| etz
(8Aiyn 4 -
BeTIKN) !, vy
42-¢
p=-1:¢cfte ————
3 c/t=124 ¢ c/t=42.¢ 0,67+0,33-y
=17 c/t=62-e-(1-y) J(-v)
. fy 235 275 355 420 460
€=,/235/f,
g 1,00 0,92 0,81 0,75 0,71

55




[ © AhAL3Y h A hoy T hs wEAL A A B <h T >
MpoeEéyovra nékpaTa
c c c
- i L =
t! t t1 th [k
L :;
EhaoTéC GiaTopég ZUYKOAANTEG BIATOPEG
Karnvoola Tunua nou UNOKETal O TunUa nou UNOKEITal 08 kKauwn kai BAiyn
1yop BAIyn Axpo oe BN AKpO OE EQEAKUTUO
Katavopn .
" ac [¥]
TATEWY + | e
oTa - __ [+ _[L+ ]
TUAUaTa o = i -
(BAiyn ] 1= . e
; b b
BeTIKN)
. 9.
1 c/t=9.¢ {:ft~E c/t: —
a a-+/a
2 c/t=10-¢€ c/e<10¢E c/t<10€
a a-+/a
Katavopn
TAgEWY .
oTa —J: —]lﬁ Tf%
TUApaTa —_c . ! c ! c
BeTIKA)
3 c/t-14e c/t=2l-e Jk,
MNa ks BAEne EN 1993-1-5
PRETF fy 235 275 355 420 460
€= 23511, g 1,00 0,92 0,81 0,75 0,71
J”/\h4¢.4:hr'h_hl'_h1 A" h ¢ _ A Ch* _ A "N - A 1
Emhnvmjl_'i-:g SIOTOEC
.-"f/—_-\\
e ) |d
N
KaTnyopia AlaTopr| o€ kauwn kai'r) BAwn
1 d/t =50 ¢
2 d/t=70-¢
3 d/t=90 €
IHMEIQIH IMNo d/t>90.-&® BAtne EN 1993-1-6.
. fy 235 275 355 420 460
E \;"235”? £ 1,00 0,92 0,81 0,75 0,71
2 1,00 0,85 0,66 0,56 0,51

56




= =4 -4

‘IV:-H
<V Vv

—_
>

,
A 0

x
|

'V V. - &

AN <

<

X = ®

VAN

>
>

~

<h ¢ g A > h y A h * vt ,ow 7Y B
ARt hT L h< J 4, <<h[hChTcEETTANE C tnTsh
v AT LYY A h Y h T hh ¢ h
Y A h' 1 B A" G_h h3'CCsT " Bl LAY

I ho ' """I-v<“‘ e O}
J,lh;\is h * ! .IB,,'l" ,>|51\h<’ B 7, A h A Y
<" S - A L"hyp YO B, AND
' ’ ) h v ¢ N >>' ¢ A T <h¢_ A s
h h  * _ hAs¥ hech'h > ¢y = 5 ¢h v wa
A h T oh v oh o vy w
T e N T <" S oA Th St T
" <h ¢ h - Y] «w T B h A" B WA > B
Bt R v U 8 s>h ho- :-"-J>h_,"'-z
,'h’h<h1" ‘_,/\ oh " A" "¢ _AD YT . A
TV <<_- A h AT
- A
¢ h > oLt h s LA S>> e LA T
C-hs * ¢ <h >j h A6 ° ., 4h *“'  °C hh (hC HCSE | how v
h h h A" Sh h ¢ v S Lt <chgnm oo
H‘I S~ ""j<|:$‘_'>|:s/\"“lh tc ! * * ' >h
- Ut s>t Y Ui ¢ hv Ah™ e e Ry
h’r;<hj"l _"' - v ¢ h o<~ >|5/\'I‘W/\_h‘-'l
D o' a T 7 h s Ah v > h <<’
I o, IR, < fh
h 1> A ° >>t¢ h . KA"h'h ~<h¢hg g
A ht v AT <hoh ©h R 'A L'hTos'h oy
h=- D T L T A U S

57



m* b

SYMDECK Z3

1 h

h AL

B AL

08 A_ T ->h _hy > nn YYZ _h YT h |
h = h B h * > B h v . h < i, < <’ ¢ h* ¢ Yl w
{‘Ah>5‘l {‘h>"¢"‘l {‘h_>'"{”‘""“<‘h¢/\_h/\‘cp_"“’/\
B T <h G LtBhp t S Th ot G h A M T AT ¢t Y KF'M|
.h< 71, << { . a59/Y T0 “HR73cYd fTrAaZrpyYy' cah
: AB..h"< ] 1 ", < <h > B ' A B To_ v Bt ‘.‘q)fh‘s B
~h ~ h* s h AT T T BW < b Y € R th ke 8 ¢ 8 Y™ 7~ 41 ° h > B !
<7 4 ' " symdeckDesigner_ ' s B M B DA BT T S EAWT Y
CoANT <O hm™ >+ >h 7 HZp

[n 1 B1 Y >wAHh - B S ¢ > h AhY hSh- " Hsshy | h

=23 Sym Deck Designer 2

Apyeio BorBawx Language

= & z Minpegopizg

T LTI TTC T TTTTTIT E—fe

levikd oToixEid  daon karaokswrc  daon Aamoupyioc  EAsyyog MupavToxmic

Mpas
1 2735 KNm/m
C 5
m__K\L___J/f__ﬁV—__\\____Jfr__ﬂ“___\\____//r___ anm oo
_____ VRge= 28 .49 EKN/m
t=|0.75 « | mm T = | 1.00 As=1.14 em=/m m= 90.83 MPa
C: |25(30 w | MPa Yo =|1.50 @-la mm/d= |10 an [ k= 0.0144 | MPa

v,
S: 500 v | MPa T5=|1.15 B
h=0.15 m c= (0.03 m
Fe:|320 w | GMPa
1 - "43Y meA® ¢h R L : >>" ¢ - <

58



vh > r h h * ¢ & "
! h > ¢ h h > ¢ v ¥ * B t h ! 1 A B h * B
1 , LB > >
¢ h < B ¥ M I ! hq)rl‘{‘C' B " h B <W1JI , B h *
- Ch'<™ A h L7 - A _h . ©oh h = ” . h<
. . "shd g ~ " heon ¢h A" h oo h A ¥, " L' B v h o
n. =+ S-4"¢h o 7 h, 8 Y L Ah Y Sw <B T QT"TAN L b
L B T U BT SaWATT TTh W<, hV< LB A
T T <w T YA h E AL " h >8 " 8 ) R VAN - * v . h <
¢ h >, - T P R A ht A D B Ah B A
n T, ¢ _ 1Y ¢h no
K' wes 1o, Yt ' > >0 ¢ "€t <h ShC AT ANAL Y
¢ hq5,
Mevika grorgeio  POON KATAOKEUNG | ddon Aemoupyiag  EAeyyog Mupavroyng
W (kM) O heyyog oV pomdv:
0.67 < 1.00 - Ixnvomowsito!
O Eheyyos toov fehav Kipyms:
ol 0.42 < 1.00 - Invomosito!
Fuvdvacuss papuotg Bvoypa: Dha  ~ | ompifag: 0 : Enihuan
Midypappa pondy
® Dpio yia Tov Ehsyyo Twov Behdy kapyng: ...[180 | |20 Ahhayn
() Ehaomir ypapprn
1 "N LT Y , hoo Ch _h* ¢k
levika oroeia PA0T) KATOOKEUAS  ddon Aemoupyias  EAzyxoc MupavToxnc
U (i 0 heyyos Tov poTmy:
0.67 < 1.00 - Ixnvomowsita!
0 sheypog Toov fehdv wipnyms:
5.95 0.42 < 1.00 - Ixnvososito!
$oprio eritvong: G Avoypa: |Dha | ompifac: |0 %{ Enifuan
iy .
© aidvpapa ponw?’ Dpio yia Tov Eheyyo Twv Behiv kapyne: ...[180  |f |20 Ahhayn
1*"4>-5|?N<BJ‘V. i B < _ A ¢h>,'l ‘_' , h ¢ h
U h > ! i:’ B Y 1 > h
1 ! , h > < B ' ¥ 1 > h 1 " 8B vhia1 YA h * Wb 1o, Yt - Y
W A h * ! - < h € h w Ah A h = A" tcon ¢ ht B
¢ h i h ¢ ' - o 1 I ¢ h 1 ' h > LI ¢ . I 1 t R ) >| N I q) r1— P
* >> ""Ck C'h Vo Yo Y B ‘ h - w T ot A D B > Ah? * >

59



K T h 7 h T ABALY h Y > wAhA O . AT 7 h¢e _ A ¢
- v Y SY T LA h * ¥, > h - -8t 7 h "¢ h A
740 W<B a1, T ! N >>" 8 Y _h<.h C’hh. /\J"‘/\h_4_@’_"

4.7¢ h48.

Tevika oToggia o karookzurg Paen AaToupyiag  Ehzyyoc Mupavroxng

O Ehzyyos Tav pommV:
Wl (kN mmy . . o
0.34 < 1.00 - Ixovomozizo!

O Edeyyog o5 BudTunon:

0.33 < 1.00 - Inovomowsito!

O &heyyog oe S Sdtunom:
0.94 < 1.00 - Ixovomosizo!

0.55 O Eheyyog Tov Peldv awems:

0.12 < 1.00 - Iknvomotsitog!

Aidypaupa ponoy
® 16 (66 orna) T

(O idypappa TeHvoUgty Dipio yia Tov Aeyyo Behav kapwne: L [ | 250 Ahhayry

() EhaoTikr] ypapyn E1 = 3436.4 KNm2/m

1 - "ABAIN<BE I LT - A

Teviicd aroigeia  ©aon karaokeurg PAon Aamoupyias | Ehsyyoc Nupavroxic

O Eleyyog TOV poRmV:

@ 4bha 0.34 < 1.00 - Ixnvomotsitog!
O Eheyyog o SudTunom:

0.33 < 1.00 - Ixnvomotsitog!

AN O Eheyyog o Stk SdTuno:

0.94 < 1.00 - Ixnvomotsito!

O eheyyog Tov fehov kauymg:

0.12 < 1.00 - Ixzvomosito!

Midypappa ponow
(O tuypappa p 1606+ Crp i) T TQQ

®) fuayp Opio yia Tov Eheyyo Behdv kapwne: L [ 250 Ahhayn
() Ehaomkr] ypappry EJ = 3436.4 KNm3/m
1 - "AeMN<E LT R L
Tevikd oTongeio  ®aon korookeurg ®aon Aemoupyias  EAeyyoc Mupavroxric
O eheyypoc Tov pomdv:
LI (mim
4 ) 0.34 < 1.00 - Ixavomotsito!
O leyypos os Budtunon:
0.33 < 1.00 - Ixovomotsito!
O eleypoc o Sk fatumon:
0.94 < 1.00 - Innvomosion!
T O eheyypoc Tov Behiv wipeme:
' 0.12 < 1.00 - Ixavomotzitas!
(C) Mdypappa pondv
G+ pr. e +Q;
(O liaypapua Tepvouadv Opio yia Tov Eheyyo BeAmv kapwne: L [ | 250 Ahhayry
EJ = 3436.4 KNm¥/m
" il B ¥ i B A ¢ h ! N !
1 - " 48N < LT < - >, )

60

N

>



>

4.3 1 > > ‘nC' _h B.{.{IVB CI

K ;1 *'h gy ¥Y¢ 1 B w o, Y A T, B> > "hOY OB L ‘Ph “CE hh °>* Y @7 ug 't
- "5t <h > bmg ] h"A" CRTGAA' ©h hCw v ¢
* >>‘ ¢ ' ;¢ A g A ,h_" <_|5r > . J_’ h (0) ‘B‘I AP
h o~ ""H‘I”\“hﬁ.‘" cy\_h‘ h ~ ¢ < B ! _V“'ch"- h o
1_'/\ , h > Ch_h“.‘s‘"l _" ‘<.‘"'4|5>h 1 B A w , B "
L th T B AN Lh< ot A ¢ h Ch h~=>YAs" h" h
AT TS Sty sshs Y @ hpT T, SRR AL 4TS <
¢ h* 1 B A B > AhT T < B R | B vh ™  h<® > >wAaAY B~ Y Sw
WAh A * T <s CPETh < R SY @h hes v v
- s v SRR N . . LY K Wes o, “rhhs> -
< B _ “: Tt :‘V' _"<_V\h“l/\ ;C"/\’h“‘ >“I 1 ' h YA |’ ~h v "
G >> ' ¢ ! < B ¥ 1 7 h B "t 1, h A B h * > B
svh",h<’y_“ A A AB 1 h o h h_<14‘/\'_
1_' A , h > 'h I‘<5_“’__ "“ﬁ‘"J”" 1 8 >h wo, 5‘- hl/\h - ) ,\/5‘ _ ! /\
>h 87 Abh* " >>t ¢ @ 1 _ ' A R oh ot h
, T LA ' ¢ h h ¢ s " 60>'" A" >h ¥ C ' AT h 5 , T
< B ' o~ | ’-hl ' h- “Y< h ¢|si"|>'l IS Y YL wsSY A < 1 © o > ! ¥
¢ ¢ : ) ¢ h o /\I . RN - h v 5" 1 h ‘C-“ > Wb:‘fsj A B A 5-
‘_’sl_vt.‘_h;gs-_"?f.'“’-’ <‘J“-;VI’£D ’ I )
n]‘h T A L. L " h s ¢ h ' T A w<s g, T o+ A 1 " hy ¥C
_ h ,{B‘/\‘W>‘ _ B " h B /\_CE_{ T 6 I>5w|_yt|§7"mc§;h"‘¢ "hl‘ w , B ' h =
1Bt _ ¥ /\",Clv’\l75nm¢E"£‘ h_ B S <'W‘B*‘" AR B . - B <i]p_E" 1 ¢ h _
180, _ h 1B, >¢|5h_" *HhT h m6s h oA ¢ Ao ¢ h ! . Yooy h.
[ AmSh

[ P AhLBY me . >s ¢ h ¢h' hy  hAs[PBEIGON . h " hC

hmm) |bmm) |t(mm) (Cﬁ]z) G (kN/m)

180 91 5,3 8 9 23,95 | 0,188

W A I I I h-2c
pléy (Cr\;]ZZ) IZ (Cm4) WG ‘ 4 y4

(cm) | (em) | (cm) | (mm)

166 11,25 | 100,9 | 7430 | 4,79 | 1317 146

rh h h v ' 1 " h Yos

cE 1L "hyh ¢ ¢ gt h-t® *“hg ,871°¢C h h @ r‘q'sQ‘.‘h"] > L Bawi 48 hh

rl‘{‘ﬁ" s ° h ¢ h f A ¢ h h h v' ! 1 ' h Yo S
W< >h T L ¢ )

|3" YA S wes 10, >, ., AN >|54_2¢“h2|__3"J‘“’¢Ah‘¢55' 1 ' h ¥

rh "1 Y1 hg T~ 'h “h CfAh A Y A - < h . CE CC¥h” hw Bys' , ¥ ! T

1 A B hyt by e > h, A ! ¢ h h > ¢ 1 " (0)

- N '

61



h

~

n A

TAL TG S2,70kNMET 4w >
” , :g[pa‘_got 0.188MN/m ¢ ~

Uh" ¢ h h >~ ¢ B "
lh , Ty * h> B w o, Y

D R B R

P TSR L W

D IR B R
I<h _ v. Bb_:'1’75m" n Y
v. - v s A
rh h ' ,h >, ¢
h >, *w~” g *° ! T
¢h 1 A B - h v
1 ' h Ahh A Y8 ">ph e ¢

L0881 'gdw= I{ G 49 )b +gpaso=5,13kN'm

~

v .y £z 0i125kN'm? < <~

w< Y

. LT
7 wyw<vh >.7, ———=0,058m
P o yagy
T rwa t 7 BT 0 aaxE¥U250=0,028n¢ T, 1Y 4
rl_v>W/\+l ‘h l"">"—"f|553 - s
L7 ¢ - B ANh SShex ('Y 8@ v Pw <Y
(s S R v
lv ‘_h_'f." _'V“'>"’+>h _lI {!
LT AT g EE3 5mA > s

T o 77 7 .84 'qE135[(g +@ g4y Hykkd] =6,98kN'm
-10.61
0.00
1 2
587 587
at 1.31 at2.19
1:"49%Y npnthas " h>ss>sh Y= A ¢h>
(KNm)

62

~



-15.18

-9.10

0.00 0.00
at 141 at 2/9
1 2
9.10
15.16
1:"&lOYp s "h>>h s >A" "~ _ A 18 878 KN h
T BA_ 1IN 7 8% > Myre=—2%= 58,9%NmM>Meg= 10,6IkNmN
ym
| 02
T BA_ " " 4 7 >Vyeg=—® =030 BE&NS Vey=30(32kN N
ym

1'[N<I5.I1
nB/\ h = h

h =" > . " " Vyrd=1I52KN>Ne4= 3032KN, Y nzp

! B h * h =~

63

>|5 > . N 1 1] h A

~

[, 2 fo2 0,5
mE-l [{ k) I, (k-Lf-G \
M_=C Lol — - X4- +C,.z,-C, -z -\c,.z,-C,-z
T (keLy \l\ka L, mEl (C,2,-C, 2 (€, 2,-C, J)J
(4.2)

s” .Y
C.G&GY ¢ Ah' A _s<s' _w s vh’ _ _>EATEThTer
‘_ll’lvll
kY S _hte R w, - LU s
WY ' o hts o twoc
|ZY' oY T h{’h/\ls‘hhlv",/\lh""‘ _"/\ h > B A"
LY ~ >" o7 S ©T e >8  hvy L A Y L
K&ky (. A_8<8 > W B vh ™ _>8 A7 h - Y KLY )
: o ¢ ht : W<, ! . AN he T A Y CRRVAN
o >">h 7
=% ZY h-'" _hCwa 7 LR s h - Y oS K
zY B h 1 >w A ¥ s Y B , h " >>Y a1 " ¥
y-y
Y K hu >wAa v CwaA T L h oyt . -
Zj:OY 1t h Lt h > LT e * > > 8 2 h



'S U A_E<gIhowi hATARET T >y

k=104 * h ’ h ~h " h¢e’ > AhD >" >h h ! T Y <
kwl-'MZI'I s 0 A h h 1 B A" Ch 1 ' h ' < B t -y 7t
[© . . s,.hstyw_ h Y hA. Zh/eR0mm _ ', L€
B° A _G&8NEW[T YT A_ bt >8 46h AN <TT A pBEANLCH
T A 1€*hh*s - h > >h ¢ h >~ ¢ _ A A (W )y T, oo
[ oah&eY 1 A_G&GENGW h Lt T T Sw T T
B 1 Ch " > A T LA
. . . FUVTEAEDTT)
TuvBnkeg PopTIONG Kal Adypappa ponav KapYne ZUVTEAEOTIC ng
oTAPIENG
Ci Cz G
W 1,0 1,132 | 0,459 | 0,525

f * 0,5 0,972 | 0,304 | 0,980

W 1,0 1,285 | 1,562 | 0,753
Q‘“’“““‘““% D"W‘ﬂ 0,5 0712 | 0,652 | 1,070

‘LF 1,0 1,365 | 0,553 | 1,730
f > W 0,5 1,070 | 0,432 | 3,050
1 J,F I 1 1,0 1,565 | 1,267 | 2,640
4 0,5 0,938 | 0,715 | 4,800
fJ_iJ_¥ ' 1,0 1,046 | 0,430 | 1,120

ber

0,5 1,010 | 0,410 | 1,890
rl_ls'.{" _" L " h1 " h >ss>h YT A _'. 4_6ZCVJ,‘h45_/\"/\B:
—Iv\{|v1|‘ >| _+/\ ~ . /\_B<B‘__/\ / B—E<W* 1 ] CB 1
h>, w s = S £EBAG/NnZnpeg0528 " |/
res j A ! ~h > h ™~ h A, _|'_l:k2:w3!5mzh""’1w‘¢h‘,>|5"¢|s"<lh"_
4 > "!V>—III LA | >BY
Mecr = 34,62 KNm
N~ & 1" MefMe=0,¥7 > 0,16
|3‘h‘_t5’_hr Ah 1 > AB Yoo w B 1o, Y B ‘_’5‘_“¢h>
BA 1 >wa' -k, 1 1%®g3q
’ -AO
N~ ' < " Sh> T hREL1ODK .M WL f Ssg 1 S h>T <
] A_ B <Bh #Rkg=70,210
(s te AN st e BATETEOME T ST <
v 8 ;
N7 > "Mhges oo =27 56kNM>Meq N
up

64



vh > < B e 1’ h
E L > ¢ > B ¥ ¢ g 1l B >h h“’_
T, T LA AD T T AN AS>ST T T O h
‘<h‘_‘¢" h Ah <« NN ©))
[h 18>8 ¢ h . h o ho v St ch
1‘[1‘/\"<'¢' 'h;:[slcm‘<h¢hl Y K
T o7 O =T Yemh o T Y K
T t-", «h< T 4(,=73cm<” Y K
T J<h 7 ° " beizL/8=0,875mhe =2 bej=1,75m
T n>i hi ' A ¢ Zhib%>18475cm’ Y |
g *hecm ¢h A ho B _ 7. h
1‘"4>_]_i]_Y n‘hj’h>>h Y T A ¢ h >,

(kNm)

l<BB °

1. "&IY p*hs " h>>h 8 >AY A |
ﬂh/\ V‘n {rh_">||l
¢<l—_l(l‘|| hA-V;ll ‘(I‘"V_lw>h_"

Fe=Ac fea=2290,7%N

n.s<¢_ ~_"¢" 4+ ahb' T >vh<c jLA

Fa=As fya= 739,3%N

65

~

1Y h* h



Q‘B‘CDF&‘C" 1 wh vBY AYH > Y ¢ B h B A ' ' " «<h € h
o Thr s Y YT h BT LT _SEEATLE L <UL TBA s A D A
LTSS het gt Y 7 b M
G - < h N _ € (I‘ n 4 N —’ ll> >hl /“ _ M ‘.I n I‘{ t _h I_ I" > " I B > A h € Y
Mpl,Rd = E(z. ¢ z/2) = 168,25 KNn» Mgg= 97,19 kKNniN
- 84 _
S U —===2,49<7,7cm
An i

k' _w>A" "8 4 AR>S T h7h<chs>sjhaATA bt > AT
Vpi,rd= 230,58 KN >pd= 55,54 kNN
p!h_>l_!q‘ll "/\.{B‘I
th\‘-qnv.-l‘s‘l 1 N >>r¢ 1 <B‘ ~ 1 > h "
h Ah -~ A h * * A 1 8- " h AB ' h > B h v h <
~h " h <hj ™" h " 17 A8 h * > B >' ., h A" ©h > W h 5
AL >T VD B L h Tsht e ChY s ) RSA Y A A T ST 0t >t
Lh< b0t At S ¢ h ' - O T wsh Lz
D N 2 7L L N U A N 2 o>
M +th o>t o eT oA W > ‘ h A ot
{lh >|_!¢V) |I<Vl CB,h<"I {Opp ~ oot v = v ) v h_
AW >, AP B L h 7 R S/ N L
v ¢ h v S <8 Y ABC I P ' ¢ K h <
" <h ¢ h Yy wSh” ¥~ ¢ h YA h = >Y¢ ' cgt >0 ' -
h - ¥ ° h B LN "<, AN B Wi YA h * - B A h t ¢
'l |/\ -5 ° - +‘|| >h B_!<W‘ ' C B —<n'| '{lh
"h”h<h>jhaA”y A "< Sl hAah O ST YR ypk T ht CR !
S B h v N R S B S ¢ h - <h ¢ h ¢ Y 1w s>h v
ﬂn!h>nqll {!h->|‘|
G 4|_lh>"cll {lh_>l‘l —’V‘{ V”yB_hl >B <h‘
L T > 2 A cTwe . hA > T <h ot em haAh< T O
1 ¥ < 7 o> et sh oty Y0 Y > hovo >' LB A" S A
éh))'W'B" -1 {VQV’L') ¢ h* "l " 1 ' h '<V e
Vlr' ﬂzﬁl" +=el3a fya =739,33kN

ﬂn!h >| tqv’ ||<V! (“B)h<ll
rl_ t <W.| ~ A ) h t n <V !d:qlgmrm ’<T|| VI h?ilzammwh vV Es , B < ¢ N ; t
h A _ “fu="500MPa
[ oow e A h "' ¢ChpaAY - ¥~ A h Vo -~ h” h¢h . h = h

Tp h>s_ " " =mdYY _fe=2aRmpN

Tt -7 . "s<125nYm Kp=73mmN

1 hsc=125mm < h=150mmN

T1 8 Sh< o' " Gomwh-h&lW>Hp "YY NK HAYY

66



T BA_ " . " "<

E ~h”"h<h>jhA'>B8A" h - TN "< 1 Ah > E v h

L' h  XRggSht h"A haA_ Y T RN U P (- N A C B

1. A8~ - % ' ¥t hgon h A “>7mha vy "<hSh BAC

STt Yy s he . ' B <h [t ot >"  h T o
-~ ADS

O 4 THPOFD — Tty (42)

Oap 4 THT @ B¢ A 71, (4.3)

ST AY MIZup Sht h T m
Pra=Min(Purd, Pord =min (81,65:73,13) = 73,1&N

e« haA_7" .0 I S O O AN > >0 ¢ h Ty TeEh (Cghw
. h < | N << ¢ h - < h € h ¢ Y 1 ws>h ¥ B> Ah'
* >~ h 1~ -~ <h ¢ h b B ' * >j h > AB 1t h ’ 1 B A
Y U <4 T > _ h<<' ©7 Lh<e b0, <<
n- . . Lh<e b0t << B AN ¢ h s
>8 ¢, e * A B < B ° " 1 > A B h h = ' ! ,w Yy
mx A Eoa
Eo 23" 2% Egag (4.4)
o Bp Bp
s~ .Y
TNy h ot >t 4t h o>t U C LA "RALITH O s h <
Lo T <T T T >N=2, @ N
M by >w* Y ~ <h ¥ . A h <h¢ _ ¥ A

bo= (95,5 50)/2+50 = 72,5 mm < 73mm 5.,h ~ Bo=h, =73 mm

d=19mm<22rYy &' N ¢ <<t T L " hs>swE T T T A 0 h
T[kt,maxrl “ZCJTI It he hp GI"nZTpYY Ko™
J- oY ¢ ) - _ B > B t . _ktl:O,S I N i /\_ E < B N ) "
n~">wA. ' _E<"¢"™ h~Y>E', >WA' haA_ T, Y gt
Pr¢= 0,5 73,13 = 36,56 kN
1'|' rh_h/\v>" "<+/\
mth _I/\ —<h‘-{W||>$h-h|7\:|'>n>nq“7\l _II -I.qu .
ot B v " -y - Y b w B "
fs<¢'>"" "<¥' ¢s,h<c"  oMc YW f R Ff HH YY
ﬂn'h_")WI qh_N',lv"hl M " H
ﬂ I W MgI,R’ld/ Mpl,a,Rde,S
s >. 168,2958,93=2,83 ¥ A ' S h AY Y tw’ ht
e Sh_haAa“>s" A "<.A Ch o a2 At T whT YT ch R
) vo- ¥ g _ ~ ] /\_ h ¢ N ) h h EK,I_Ih )-{h( —_<$n‘ >(hv :l t] Nlﬁgh‘(“_Sv‘l .I_ R
w ot > B ¥ > * h >~ >">h“q)‘“B‘|5 AB “ht 1Y, h A BT

he " Hkrmh ~ 8 HALE" W B ALSHBET, BAQ h

67



- ~

1 . A8 - h = h ~ h> ! . h"‘>" “/\{W‘>+/\J'
SN B B Ah Y

Ml TOPIOoOKOCEPRA HNEHH T4 <> " >" ¢~y v 7
ﬂ ml h B h U4]Zq ,Lh”lh‘ t >V - ~ t ~ . A_ ht MC n <Vl A ~
TE 7w =80mm e he =210mm.
ﬂml h _I A >W‘ 1 Z . L | N t >V—Vl" A_hl y II<V! ~
> e =437 mm.
K 5<hl“_5 ¢ h Yot >WJ“_|5 h‘h""Y_h‘B‘ - v
Tn<h. " s L0 h>"Ce=p =R mIBPMMURIeMMNY YAy S
ﬂrWJ" B ;] " h >sm"¢ ! h - ¥ ° h > B Y

maxel YA YRETY KN YYB8 I YAY Qed3tpNTynneée Iy
Tn<h. > _ s 81 Ch " 1o =R TEBmMMHISOMMNY YA Y S

68



¢

~

I}

~

+

44 p~ ¢ <h - . A
B L "hy ¥ s B4 ~hy YA ht 7 y 4 . >h . A
B - , h A * hCh , T > h . A " <h ¢ _ A +rl_‘",l'¢t5/\£
V y 4 - >h 7 1 - hy> A ht' Cht Yt g=-tsy-~
ihy 1 _ >h h 1 B A B > AhC 1 ° h > € ' C A <«ch C AL B L BSW AT
kv | h <™y Bs™ <8 Ce < 1 ' ) A, h <!
b, 4t h e T e h g mmivahfp o M2<p Yy T oA b T w<s>h o b
[-'J+ ¥ 1 “h y "h1t3h “Y1 B2~ "h! h = A > >
¢h h=YA" A _h h = o leVA"Chv!IV >w$wm;hww\_m*‘>hwc<-'-
¢ h h h ! h * ¥, 7 h (’)BrBL') ¢ h < B ¥ S B
nAt s te ¢ h - h ¥ Ry B SHEBIAWTYY CW esa1Y, Y87 Y Y Yh
Y D .8 8 TU&h CHEA4000>d € L=9m.
j’/\h4¢.7.hm5+ > B R ¢ h h | h A8 ° hHEAOQ. h h ¢
h(mm) |b(@mm) |ts(mm)|tg(mm)| A(cn?) | Wpy (cnP)
390 300 11 19 15898 256197
4 4 4 4
Wiz (en) | Ix (em®) | 1y (end®) | I (em) | Iy (em®) | ry (cm)
87288 | 19100 | 45069 | 8563 | 45069,40 16,8
rh h hvl {r h V>||
e 1€ _" y J_>h_" - ¢|5‘_h' B B 1 C h
L v h > ! )] rl'{‘C B h ¢ h A ¢ h h h v'
¢ h T T w < >h B B R ¢
B" YA wW<iB g, Y ¢ ht A 4_25‘!;14\3}' >SYB ¢ -y B
rh'J"’qj hrl"’M>W/\+ ‘“ h I A BT “ <h et W< B

1 - "4&1IBY n° ohu

h >>h

69

y YT _h ¢h o> At

Ous'r (BN " 4 0 h

~
-

’

<



%

L L L S R A R L 1) N

KT Buh ™' <s* Y 71 h

ﬂN<BJBl‘V‘ h * B * h W/\h/\_‘ * B T "Ch>'_‘<.“” <.

Mpl,Rd= 909,50 kNm , XLT=0,98k,Rd= 865,42 kNm My,ed= 475,56 kNm

T[N<I:SJLVI B ¢Ch >, " Y rh<"_5_h‘ h = ! _“/\ W
< 1t sy o)L} >SBE AW S B Y ¥ w<B 1o, Y B ¢ h >,
ﬂN<BJ‘v B 4'h_>"'Y

Vpl,Rd= 1174,99 kN> Ved= 256,04kN
Ved/VplblRd nXp X M "h 1 L, 8" hys h- h -~ >8>,

Brguh" <B'_""J’h

T rwa = o ~h " h>"", 'Y
1z= 1cm<imax=L250 =3,6cm

g [h - h>" . <, > _hj<' A LThTE LAY
L £0,4cm <t ® L/300 = m
[h heh . 4N5Gh416 hh Chh kA R Y wecwa o, Tt
, R < > 7t jhy o s th Y GyyficturalAnalysis > h | 7 w20 2

70



KANONIZMOZ: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ: EAETXOX MEAOYE

FKPOYN EAErXoY:
MEAOZ: 172 ZHMEIO: | ZYNTETArMENEEZ: x=000L=
0.00 m

POPTIA:
KYPIAPXH ®OPTIXH: 32 ULS/9=1%1.35+2*%1.35+3%]1.35+4%].35+5%1.35+6*1.35+9*1.50+10... (1+2+3+4+5+
6)*1.35+(9+10+1 1+13+14+12)*1.50+21*%0.90+17*0.75

YAIKO:
S355 (S355) fy =355.00 MPa

E NMAPAMETPPOI AIATOMHZ: HEA 400

h=39.0 cm eMO0=1.00 eMI1=1.00

b=30.0 cm Ay=126.20 cm2 Az=57.33 cm2 Ax=158.98 cm2

tw=1.1 cm Iy=45069.40 cm4 [7=8563.83 cm4 Ix=191.00 cm4

tf=1.9 cm Wply=2561.97 cm3 Wplz=872.88 cm3

EZIQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N.Ed = 0.00 kN My,Ed = -475.56 kN*m Mz.Ed = -0.00 kN*m Vy,Ed =-0.00 kN

Nc,Rd =5643.72 kN My,Ed,max = -475.56 kN*m Mz,Ed.max = 0.00 kN*m
Vy,T,Rd = 2586.54 kN

Nb,Rd =5643.72 kN My,c,Rd =909.50 kN*m Mz,c,Rd =309.87 kN*m Vz,Ed=256.04 kN
MN,y,Rd =909.50 kN*m MN,z,Rd =309.87 kN*m VzT,Rd=1174.99 kN
Mb.Rd = 865.42 kN*m Tt.Ed = 0.00 kN*m

TAZH AIATOMHZ = |

NAPAMETPOI MAEYPIKOY AYTIZMOY:

z=1.00 Mcr = 5552.19 kN*m KAMITYAH,LT -a XLT=0.95

Ler.low=1.50 m Lam LT =0.40 fi,LT = 0.60

NAPAMETPOI AYTIZMOY:

MEPI TON AZONAy: MEPI TON A=ZONA z:

kyy=1.00 kzz =1.00

ESIZQZIEIZ EAEMXOY:

EAETXOX MHKOYZ ATATOMHY :

N.Ed/Nc,Rd=0.00<1.00 (6.2.4.(1))

(My,Ed/MN.,y,Rd)* 2.00 + (Mz,Ed/MN,zRd)*1.00 =0.27 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy.T.Rd=0.00< 1.00 (6.2.6-7)

Vz,Ed/VzTRd=022<1.00 (6.2.6-7)

Tau,ty, Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

OAIKOZ EAETX0X XTAOEPOTHTAX MEAOYZ:

My,Ed,max/Mb,Rd = 0.55 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz Ed,max/(Mz,Rk/gM1) = 0.55 < 1.00
(6.3.3.(4)

N.Ed/(Xz*N Rk/gM1) + kzy*My,Ed, max/(XLT*My,Rk/gM1) + kzz*Mz Ed,max/(Mz Rk/gM1) = 0.55 < 1.00
(6.3.3.(4))

1 - "&UEN<EL LT qpTE gy - >0 T
OPIAKEZ METAKINHZEIZ

EKTPOIIEX (TOIIIKO XYXTHMA):
uz=1.0cm < uz max =L/250.00 =3.6 cm EITAAHOEYETAI
KYPIAPXH ®OPTIZH: 79 SLS:CHR/3=1*1.00+2*1.00+3*1.00+4*1.00+5*1.00+6*1.00+9%*1.00... (1+2+3+4+
5+6+9+10+11+13+14+12)*1.00+18%0.60+17*0.50
uinst,z=0.4 cm < uinst;max,z=L/300.00 =3.0 cm EITAAHOEYETAI
KYPIAPXH ®OPTIZH: 1*%9 + 1*10+ 1*11 +0.5%17+ 1*13 + 1*14 + 1*12 + 0.6*18

E METAKINHZXEIX (FENIKO XYXTHMA): AEN ANAAYOHKE

AIATOMH OK !!!
1 - "4&16Y N<s Lo gAT T gy - >h_ 7
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h(mm) |b(mm)| ts(mm) | tg(mm) | A(cn?) | Wey (cn?)
250 260 8 13 86,82 836,40
4 4 4
Wi, () | I (e ly (cm’) | I;(cm’) | rz(cm) | ry(cm)
28212 46,30 | 1045500 | 366756 | 6,5 11
rh f h v 1 * h vyos "
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KANONIZMOZ: EN 71993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZHZ: EAEIXOX MEAOYZ

FKPOYN EAErXoy:

MEAOZ: 166 ZHMEIO: 2 ZYNTETAFMENEZ: x=050L=
3.50m

POPTIA:
KYPIAPXH ®OPTIYH: 28 ULS/5=1%1.35+2%1.35+3%*1.35+4%] .35+5%1.35+6%1.35+9%1.50+10... (14+2+3+4+5+
6)*1.35+(9+10+11+13+14+12)*1.50+19*%0.90+17*0.75

YAIKO:
S355 (S355) fy =355.00 MPa

Iii_ MAPAMETPPOI AIATOMHZ: HEA 260

h=25.0 cm gM0=1.00 gMI1=1.00

b=26.0 cm Ay=73.54 cm2 Az=28.76 cm2 Ax=86.82 cm2
tw=0.8 cm Iy=10455.00 cm4 17=3667.56 cm4 Ix=46.30 cm4
tf=1.3 cm Wely=836.40 cm3 Welz=282.12 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N,Ed = 0.00 kN My.Ed = 133.35 kN*m

Nc,Rd =3082.09 kN My,Ed,max = 133.35 kN*m

Nb,Rd =3082.09 kN My,c,Rd =296.92 kN*m

Mb,Rd = 182.10 kN*m

NAPAMETPOI MAEYPIKOY AYTIZMOY:

z=1.00 Mcr = 256.99 kN*m KAMITYAH,LT - a XLT =0.61
Ler,upp=7.00 m Lam LT =1.07 fiLT=1.17

TAZH AIATOMHZ = 3

NAPAMETPOI AYTIZMOY:

MEPI TON A=ONA'y: MEPI TON A=ONA z:

kyy=1.00 kzy =1.00

EZIZQZEIZ EAEMXOY:

EAErXOX MHKOYZX AIATOMHY :

My,Ed/My,c,Rd=0.45<1.00 (6.2.5.(1))

N,Ed/Nc,Rd + My,Ed/My,c,Rd = 0.45 < 1.00 (6.2.1(7))

OAIKOZ EAETXOX XTAOEPOTHTAX MEAOYZX:

My,Ed,max/Mb,Rd = 0.73 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.73 < 1.00 (6.3.3.(4))
N.Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.73 < 1.00 (6.3.3.(4))

LAY N<BI T TgpBTTT . > ¢h _horr ¥

- N

OPIAKEZ METAKINHZEIZ

EKTPOIIEX (TOITIKO XYXTHMA):
uz=23cm < uzmax=L/250.00=2.8 cm EITAAHOEYETAI
KYPIAPXH ®@OPTIXH: 82 SLS:CHR/6=1%1.00+2%1.00+3*1.00+4*1.00+5*1.00+6*1.00+9%1.00... (1+2+3+4+
5+6+9+10+11+13+14+12)*1.00+19*0.60
uinst,z=0.3 cm < uinst,max,z=L/300.00=2.3 cm EITAAHOEYETAI

1

KYPIAPXH ®OPTIXH: 1%9 +1*¥10+ 1*11 + 1*13 + 1*¥14 + 1*¥12 + 0.6*%19

E METAKINHXEIY (TENIKO XYXTHMA): AEN ANAAYOHKE

AIATOMH OK !!!
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POPTIA:
KYPIAPXH ®OPTIZH: 30 ULS/7=1%1.35+2%]1.35+3*1.35+4*1.35+5%1.35+6*1.35+9*1.50+10... (1+2+3+4+5+
6)*1.35+(9+10+11+13+14+12)*1.50+20%0.90+17*0.75

YAIKO:
S355 (S355)  fy=355.00 MPa

Ii MNAPAMETPPOI AIATOMHZ: HEB 450

h=45.0 cm gMO0=1.00 gM1=1.00

b=30.0 cm Ay=169.82 cm2 Az=79.66 cm2 Ax=217.98 cm2

tw=1.4cm Iy=79887.60 cm4 1z=11721.30 cm4 [x=485.00 cm4

tf=2.6 cm Wply=3982.57 cm3 Wplz=1197.67 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N,Ed = 3509.33 kN My.Ed = 169.20 kN*m Vy,Ed =-9.03 kN

Nc,Rd =7738.22 kN My, Ed,max = 169.20 kN*m Mz.Ed,max = 85.64 kN*m
Vy,T,Rd = 3480.54 kN

Nb,Rd = 6003.35 kN My.c,Rd = 1413.81 kN*m Mz.c,Rd=425.17 kN*m VzEd=-80.35 kN
MN,y,Rd = 900.69 kN*m Vz,T,Rd = 1632.66 kN
Mb,Rd = 1361.51 kN*m Tt,Ed =-0.00 kN*m

TAZH AIATOMHZ = |

E] MAPAMETPOI NAEYPIKOY AYTIZMOY:

z=10.00 Mcr = 10903.91 kN*m KAMIIYAH,LT - a XLT=0.96
Ler,upp=4.00 m Lam_LT =0.36 fi,LT =0.58

NMAPAMETPOI AYTIZMOY:

Q MEPI TON A=ONA y: MEPI TON A=ONA z:
Ly=4.00 m Lam_y=0.18 Lz=4.00 m Lam z=0.71
Ler,y=2.63 m Xy=1.00 Ler,z=4.00 m Xz=0.78
Lamy = 13.72 kyy=10.71 Lamz = 54.55 kzy =0.37

EZIZQZEIZ EAEMXOY:

EAETX0OX MHKOYZX AIATOMHZ :

N,Ed/Nc,Rd =045 <1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.12<1.00 (6.2.5.(1))

My, Ed/MN,y,Rd=0.19 < 1.00 (6.2.9.1.(2))
Vy.Ed/Vy, T.Rd =0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)

Tau,ty, Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
OAIKOX EAETX0X XTAOEPOTHTAX MEAOYZ:
Lambda,y = 13.72 < Lambda,max = 210.00 Lambda,z = 54.55 < Lambda,max = 210.00 XTAG®EPO
My, Ed,max/Mb,Rd =0.12 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,.Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.65 < 1.00
(6.3.3.(4)
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.79 < 1.00
(6.3.3.(4))

1 - "e2BN<EL LT T BT B, <. >h ] A
OPIAKEZ METAKINHZEIZ
EKTPOIIEE (TOIIKO SYSTHMA): AEN ANAAYOHKE

METAKINHZEIX (TENIKO XYXTHMA):

vx =03 cm < vxmax=L1/300.00=1.3 cm ETIAAHOEYETAI

KYPIAPXH ®@OPTIZH: 96 SLS:CHR/20=1%1.00+2*1.00+3*1.00+4*1.00+5%1.00+6%1.00+9%0.70... (14+2+3+4
+5+6+20)*1.00+(9+10+11+13+14+12)%0.70+17%0.50

vy=0.3 cm < vymax=L/300.00=1.3 cm EIMMAAHOEYETAI

KYPIAPXH ®OPTIZH: 102 SLS:CHR/26=1%*1.00+2%*1,00+3*1.00+4*1.00+5*1.00+6*1.00+9%0.70... (1+2+3+
4+5+6+23)*1.00+H9+10+11+13+14+12)*0.70+17*0.50

ATATOMH OK !!!
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POPTIA:
KYPIAPXH @OPTIXH: 28 ULS/5=1*1.3542%]1.35+3%].35+4%] 35+5%] 35+6*1.35+9%1.50+10... (1+2+3+4+5+
6)*¥1.35+(9+10+11+13+14+12)*1.50+19%0.90+17%0.75

YAIKO:
S§355 (S355) fy =355.00 MPa

NAPAMETPPOI AIATOMHZ: HEB 360

h=36.0 cm gM0=1.00 gMI1=1.00

b=30.0 cm Ay=148.01 cm2 Az=60.60 cm2 Ax=180.63 cm2

tw=1.3 cm Iy=43193.50 cm4 1z=10141.20 cm4 1x=310.00 cm4

tf=2.3 cm Wply=2683.14 cm3 Wplz=1032.51 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N.Ed =2917.98 kN My,Ed =-2.23 kKN*m MzEd =-3.20 kN*m Vy.Ed =-54.51 kN

Nc,Rd = 6412.47 kN My,Ed,max = -106.21 kN*m Mz, Ed,max = -125.90 kN*m
Vy,T.Rd = 3033.56 kN

Nb,Rd =4652.35 kN My,c,Rd=952.51 kN*m Mzc,Rd =366.54 kN*m VzEd=-51.99 kN
MN,y,Rd = 594.12 kN*m MN.,zRd = 339.65 kN*m VzT,Rd = 1241.96 kN
Mb,Rd =919.43 kN*m Tt,Ed = -0.00 kN*m

TAZH AIATOMHZ = 1

@ NAPAMETPOI NAEYPIKOY AYTIZMOY:

z=0.00 Mecr =7733.31 kN*m KAMITYAH.LT -a XLT=0.97
Ler.low=4.00 m Lam_LT = 0.35 fi,LT=0.58

NAPAMETPOI AYTIZMOY:

E] MEPI TON A=ONA y: MEPI TON AZONA z:

Ly =4.00 m Lam_y=0.28 Lz=4.00m Lam_z=0.70
Leryy=3.34m Xy=0.97 Ler,z=4.00 m Xz=0.73
Lamy=21.59 kzy =0.37 Lamz = 53.38 kzz=0.52

EZIZQZEIZ EAErXOY:

EAETNXOX MHKOYZ AIATOMHE :

N,Ed/Nc,Rd=0.46 < 1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,zRd)"2.28 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T.Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.04 < 1.00 (6.2.6-7)

Tau,ty, Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz.Ed/(fy/(sqri(3)*gM0)) = 0.00 < 1.00 (6.2.6)

OAIKOX EAETX0X XTAOEPOTHTAY MEAOYZ:

Lambda,y = 21.59 < Lambda,max = 210.00 Lambda,z = 53.38 < Lambda,max = 210.00 EITA®EPO
My.Ed,max/Mb,Rd=0.12 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*MzEd,max/(Mz,Rk/gM1) = 0.68 < 1.00
(6.3.3.(4))

N.Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz Ed,max/(MzRk/gM1) = 0.85 < 1.00
(6.3.3.(4)

1 - "&2BN<B L YT BT B, mAXKL6em
OPIAKEZ METAKINHZEIZ
EKTPOIIEX (TOIMIKO LYETHMA): AEN ANAAYOHKE

METAKINHZXEIX (TENIKO XYZTHMA):

vx=0.6 cm < vxmax=L/300.00=1.3 cm EITAAHOEYETAI

KYPIAPXH ®OPTIZH: 96 SLS:CHR/20=1%1.00+2%1.00+3%*1.00+4*1.00+5*1.00+6*1.00+9%0.70... (1+2+3+4
+5+6+20)*1.00+(9+10+11+13+14+12)*0.70+17%0.50

vy=0.4cm < vymax=L/300.00 =13 cm EINMAAHOEYETAI

KYPIAPXH ®OPTIZH: 102 SLS:CHR/26=1*1.00+2*1.00+3*1.00+4*1.00+5*%1.00+6%1.00+9*0.70... (1+2+3+
4+5+6+23)*1.00+H(9+10+11+13+14+12)*0.70+17*0.50

AIATOMH OK !!!
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DOPTIA:
KYPIAPXH ®@OPTIXH: 30 ULS/7=1%1.3542%]1.35+3%].35+4%] 3545%1.35+6%]1.35+9%.50+10... (1+24+3+4+5+
6)*1.35+(9+10+11+13+14+12)*1.50+20%0.90+17*0.75

YAIKO:
$355 (S355)  fy=355.00 MPa

NAPAMETPPOI AIATOMHZ: HEB 260

h=26.0 cm gM0=1.00 gM1=1.00

b=26.0 cm Ay=100.74 cm2 Az=37.59 cm2 Ax=118.44 cm2

tw=1.0 cm Iy=14919.40 cm4 [7=5134.52 cm4 Ix=125.00 cm4

tf=1.8 cm Wply=1283.00 cm3 Wplz=602.26 cm3

EZQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N.Ed = 1333.38 kN My,Ed = -8.23 kKN*m MzEd = -0.38 kKN*m Vy,Ed = -39.65 kN

Nec,Rd =4204.76 kN My,Ed,max = -106.96 kN*m Mz,Ed,max = 91.30 kN*m
Vy,T.Rd = 2064.84 kN

Nb.Rd = 2797.15 kN My,c,Rd =455.46 kN*m Mzc,Rd =213.80 kN*m VzEd=-49.36 kN
MN,y,Rd =351.79 kN*m MN.,zZRd=211.16 kN*m VzT,Rd=770.52 kN
Mb.Rd =435.97 kN*m Tt.Ed =-0.00 kN*m

TAZEH AIATOMHZ = 1

E] NAPAMETPOI NAEYPIKOY AYTIZMOY:

z=10.00 Mecr = 3104.28 kN*m KAMITYAH.LT - a XLT=0.96
Ler,Jow=4.00 m Lam_LT =0.38 fi,LT =0.59

NAPAMETPOI AYTIZMOY:

|;I MEPI TON A=ONA y: MEPI TON AZONA z:

Ly=4.00m Lam_y=0.34 Lz=4.00m Lam_z=0.80
Lery=290m Xy=0.95 Ler,z=4.00 m Xz=0.67
Lamy = 25.80 kzy = 0.44 Lamz = 60.75 kzz = 0.57
EZIZQZEIZ EAErXOY:

EAErX0X MHKOYX AIATOMHY :

N.Ed/Nc,Rd =032 < 1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)"1.59 = 0.00 < 1.00 (6.2.9.1.(6))
Vy.Ed/Vy,T.Rd=0.02<1.00 (6.2.6-7)

VZEd/VZT.Rd = 0.06 <1.00 (6.2.6-7)

Tau.ty.Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tautz.Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

OAIKOX EAETX0X ETAGEPOTHTAX MEAOYZ:

Lambda,y = 25.80 < Lambda,max = 210.00 Lambda,z = 60.75 < Lambda,max = 210.00 XTAGEPO
My,Ed.max/Mb,Rd =0.25<1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed, max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(MzRk/gM1) = 0.71 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gMI) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz Ed,max/(Mz,Rk/gM1) = 0.83 < 1.00
(6.3.3.(4))

1 - "R2ON<B LY T BT B, 16m MR8 m

OPIAKEZ METAKINHZEIZ
EKTPOIIEE (TOITIKO XYXTHMA): AEN ANAAYOHKE

METAKINHXEIY (FENIKO YYXTHMA):
vx=04cm < vxmax=1/300.00=1.3 cm ETTAAHOEYETAI
KYPIAPXH ®OPTIZH: 96 SLS:CHR/20=1%1.00+2%1.00+3*1,00+4*1.00+5%1,00+6%1.00+9%0.70... (1+2+3+4
+5+6+20)*1.00+(9+10+11+13+14+12)*0.70+17*0.50
vy=0.5cm < vymax =L/300.00=13 cm ETTAAHOEYETAI
KYPIAPXH ®OPTIXH: 102 SLS:CHR/26=1%1.00+2%1.00+3*1.00+4*1.00+5%1.00+6%*1.00+9%0.70... (1+2+3+
4+5+6+23)*1.00+(9+10+11+13+14+12)*0.70+17*0.50

AIATOMH OK !!!
1 - "AR3N<BE LT T BT o, <m¥R8wnc
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KANONIZMOZ: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
TYNOZ ANAAYZIHEZ: EAEIXOX MEAOYZL

FKPOYN EAErXoy:
MEAOZ: & ZHMEIO: |
0.00 m

ZYNTETArMENEZ: x=0.00L=

DOPTIA:
KYPIAPXH @OPTIXH: 153 IKYITY 143%1.00+132%2.27+131%0.30

YAIKO:
S355 (S355)  fy=355.00MPa

Zz
i‘ MAPAMETPPOI AIATOMHZ: HEB 450

h=45.0 cm eM0=1.00 eM1=1.00
b=30.0 cm Ay=169.82 cm2 Az=79.66 cm2 Ax=217.98 cm2
tw=1.4 cm Iy=79887.60 cm4 [z=11721.30 cm4 [x=485.00 cm4

tf=2.6 cm Wply=3982.57 cm3 Wplz=1197.67 cm3

EIQTEPIKEZ AYNAMEIZ KAl ANTOXEZ:

N,Ed=3423.53 kN My,Ed =-15.03 kN*m Vy,Ed=2.63 kN

Nc,Rd =7738.22 kN My,Ed.max = -90.81 kN*m Mz, Ed,max = 12.46 kN*m Vy,T.Rd=3480.52 kN

Nb.,Rd = 6003.35 kN My.c. Rd=1413.81 kN*m MzcRd=425.17kN*m VzEd=-15.55kN
MN.y.Rd = 918.96 kN*m Vz,T.Rd = 1632.65 kN
Mb.,Rd = 1324.14 kN*m Tt,Ed = 0.00 kN*m

TAZH AIATOMHE = |
NAPAMETPOI NAEYPIKOY AYFIZMOY:

z=10.00 Mcr = 6714.01 kN*m KAMIIYAHLT -a XLT=0.94
Ler.Jlow=4.00 m Lam LT =0.46 fi,LT=0.63

MEPI TON A=ZONA z:

NMAPAMETPOI AYTIZMOY:

]
—] MEPITON A=ONAy:

Ly=4.00m Lam y=10.46 Lz=4.00m Lam z=0.71
Lery=6.75m Xy=10.94 Ler,z=4.00 m Xz=0.78
Lamy = 35.24 kyy=0.92 Lamz = 54.55 kzy = 0.50

EZIZQZIEIZ EAEMXOY:

EAEIrX0X MHKOYZX AIATOMHZX :

N.Ed/Nc,Rd=0.44 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd=0.01 <1.00 (6.2.5.(1))

My,Ed/MN,y,Rd=0.02<1.00 (6.2.9.1.(2))

Vy.Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01 <1.00 (6.2.6-7)

Tau,ty, Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz.Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

OAIKOX EAETX0X XTAGEPOTHTAX MEAOYZ:

Lambda,y = 35.24 < Lambda,max = 210.00 Lambda,z = 54.55 < Lambda,max = 210.00 XTA@EPO
My.Ed.max/Mb,Rd =0.07 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz Ed,max/(Mz,Rk/gM1) = 0.55 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.63 < 1.00
(6.3.3.(4))
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