SIMPLE CONNECTIONS Examples

Example: 1

Consider the member AB of the steel truss indicated in
Figure, assuming it is subjected to a design tensile axial force
}of Mgy = 220 kN: The cross section consists of two angles of
equal legs, in steel grade S235. Design member AB assumlng
two distinct possibilities for the connections: |

a) Welded connections, b) bolted connections -

IR Y R |

| Steel truss

a) Welded connections b) Bolted connections

—FWA]M‘-IH | &
I IL’Jh \\ﬂ/llll I\K l rl |Ili ilr/\



SIMPLE CONNECTIONS Examples <&
Example 1 G
a) ~ “Welded connectlons

The member is made up by two angles of equal legs, but the
F-connection is made only in_ene leg of the angle. Thus, ;
‘according to clause 4.13 of the EC3-1-8, the effective ‘area
can be considered equalto the gross area. Therefore the
followmg conditions must be satlsfled
o) Afy

Npa < Moo = 22 f. R o,
Con5|der| ng the & 4 & & & 2
fo r;e 220 kN

tltien

i,

a) Welded connect/ons

=Jm-1 Jyatn=rialiak:



SIMPLE CONNECTIONS Examples
Example 1

a) “Welded connectlons

A X 235 X103 ~ S -
--.22{]{ L ﬂA}936K19_4m _935-‘3?’”

= 1.0

From., a table of commergial proﬂles a solution W|th two
angles 50x50x5 mm,with a total area of 2 x 4.8 = 9 6 cm?,
satlsfles the above safety reqwrement s

'"b) Bolted connectlons

In this case, the member is made up by two angles of equaI
legs is connected by two bolts only in‘one leg. According to
clause 3.10.3 of the EC3- 1 8 the foIIowmg design condltlons
| must be ensured oS |

=Jh\jlll yath=rialiax



SIMPLE CONNECTIONS Examples
Example 1

b) - Bolted connectmns oy &5 X
NEEE < Nt Bd :m[ﬂ I:Npi Rd — f_’}f ; Nu Rd — 32 ﬂEtfu
¥Ymo | }’ME- |
ﬁ'g is a factor obtalned from Table 3.8 of EC 1-8.

A ﬂrst check based on the plastlc de5|gn of the gross -section

| leads to:

A}r:_235}<1t]3 " i
220==i 1{-]__. :*A}936}<1{] m 936cm2

Hence, the section obtained.in the prewous de5|gn two
angles 50x50x5 mm, with a total area of 2 x 4.8 = 9 6 cm?,
lalso satlsfles th|s safety reqwrement -

L,lh \= | fi (@ [\K IC m:nlr(\




SIMPLE CONNECTIONS Examples
Example 1
b) - Bolted connections

The second condition (3.12, EC3-1-8), reqwres the :
Jevaluation of the net area A, and the factor 3, both

evaluated according to clause 3.10.3 of EC3-1-8... . *

For g, = 18 mm, 2.54;, =45 mm and 54 —90mm

As p; = 100 mm > 90 mm, then 5, = 0. 7 -

The net area of the bolted section
| made up of two angles is given by: -

Ay =A- 2td-96 2x05%x18

= 7.8-cm?. :

Thus the design: uItlmate re5|stance is glven by

ﬂ?x?ﬁxlﬂ—*’f}{BﬁU}{l{]E
Ny gra = — : —= 1572 kN

S Net area (A,..) -

wﬂml-lﬂ =
|5Jh Ayl o (e ilr .




SIMPLE CONNECTIONS Examples
Example 1
b) - Bolted connections

However N, = 220 kN > N, ra = 157. 2 k/\f therefore the
Jchosen cross section is not appropriate. By adopting a cross
section-with enhanced resistance, for example, two angles
60x60x6 mm (4 = 13.82 cm? and A, .= 11.6.cm?2), then:

Ny o= 13.82x104x235x10%1.0 = 324.8 kN> Ngy = 220 k

|8 o.?><11.5><'1o—4:><3r50><103 S
Nura = == & 125 = 2351 kN > Ngg = 220kN

As N, Rd— 324.8 kN > N, rg= 235.1 kN fallure is non-""
ductlle however, since this is not a design condition, the
__sectlon defined by two angles 60x60x6mm can be adopted

SV ) r— v
|l¢j|. \JINIAYACLLIC ilr \




SIMPLE CONNECTIONS Examples
Example: 1 ACCORDING TO 355950 2000
(Clause 4.6. 3 2) <

A Ke Anet = A ’ aZ A_al AR
{Reduce Effectlve Area A ¢ Reduced = (A - 0. 258 2) for bo/ted

conneetlons
an__c_:L N
R ( A+ o 1 5a,) for We/ded connectlons

a)s Welded con nectu?ns | £ l | &5
C Ax235%10° [\ B T 4

1220 < — AL N RPN S T
10 J 1 r, o ,F 1

= A>936X107*m?




SIMPLE CONNECTIONS Examples
Example: 1 ACCORDING TO 355950 2000

(Clause 4.6.3.2)
a)  Welded connectlons
} From a table of commercial. proﬁlesf*a solutlon with two
‘angles 50x50x5 mm, with a total.area of 2 x 4 8 9 6 cm?,
satlsﬂes the above safetyqreqmrement AN
N =T, (4, -0.15a,) N
al —50x5x2 500mm?, a. 2’ —A -a,=960- 500 46Omm2
1 N = 235x (960 - 0. 15x469)/ 1000 209 4kN
NEd = 220 kN > Nt gg =209.4 KWV thefefore, the: chosen e
cross/section is not: approprlate "By adoptlng a‘cross sectlon
with-enhanced res1stance for example two- angles
69><60><6 mm, (A = 13.82 cm2 ) &
- —60x6x2 720mm?;-a , =A; —a1—1382 -720= 662mm2

I N = 235x (2382 - 0.15%662)/1000=301.4kN > N, = 220 AN
—_— Dr=Ghayath-Hallak



SIMPLE CONNECTIONS Examples
Exa mple 1 &

b) ~“Bolted con nectlons Ke 1 2 f-}‘.':_f}“-‘-* &
th f, (A. - 0. 255 2) 1 Ae3 (a 1+ae2) 1 2(3 1+an2)
effectlve’area of the connected leg=K, An < a1

= ‘effective area of the Unconnected Ieg— ...-_-;-;j—

(a1 —area of boltholes) A
= (a, —area of bolt holes: if any) Netarea (A )

a = 50x5x2 500mm2 a2=960-500= 460mm2
A= (500 —2x5x18)= 320mm2 N

nz = (460 —0)=460mm?2- e Y RS
=1:2x(320)=384mm2 "
3= 1.0x(460)= 46Omm2 K.=1 No holes th connected Ieg
Aﬁ (ae1+ae2) (384+460) 844mm2 <1, 2(320+460) 936 OK

~ N pg= 235x(844-0. 25x460)~:171 3kN <220kN.NOT OK

Use two“angles 60x60x6 mm (4 = 13.82 cm? )
S SR VA TR




SIMPLE CONNECTIONS Examples

Example 1

b) ~“Bolted connectlons Ke= 12 o8

a = 60x6x2 720mm2 a2=1382- 720--z662mm2

a1 = (720 —2x5x18)= 54Omm2 <

nz— (662-0)=662mm2
12x(540) 648mm2_

ez— 1.0x(662)= 662mm2 Ke= 1 No holes, not' connected leg

A= (e1+20)= (648+662) 1310mm2< 12(540+662) 1442

1N i 235x(1310 0, 25x662) 268 96kN >220kN OK

Net afeq (Anet)
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SIMPLE CONNECTIONS Examples
Example 2

Check the design of shear connectlon shown |n Flgure

-The connectlon is &
1 Category Al e —
Bearing type S lew o o acop
-Bolts 6M20(4.8); —~= Luti e B L
__d 20 mm; do - T fj} o o ?} o ?3%4
2042 = 22 mm, - e -
 eUsed two cover
plates 200x8" X &
(5275) pl. 200812

S355N-

N

55 45|
N2

55
N

4

45

Oy 200 )40, 60 |, 60 /40,
A 7 A

_

e ——— TS T VR N B



SIMPLE CONNECTIONS Examples

Example 2 (F s A

S s e @ oo |
f Hueg P, - Hc_ ____________________ Y ___ ..... :.: _____ ’i"‘:'.i ____________________ _mfa Foe
“’ & Gl 6 o o ol
M|n|mum and maX|mum spacmgij,ﬂfend and edge dr‘stances
checklng (Table 3-3 EN 1993-1-8 : 2005 (E)) s

Bmn = 1.2dy =1, 2%22 =.26.4 mm < 40:mm /OK/
1 €. =4t + 40 mm = 4><8 + 40 = 72-mm > 40-mm /OK/
&ymin =1.2d, = 1. 2x22 26.4-mm < 45 mm /OK/
eZma;— 4t + 40 mm = 4x8 +40 = 72 mm >45 mm /OK/
Pimin = 2.2d =2.2x22 = 48 4 mm-< 60 mm /OK/
Pimaxy = Min. (14t = 14x8 = =112; 200) = 112 > 60 mm /OK/
1 Pomin = 2. 4dfj = 2.4x22"°= 52.8'mm < 110 mm /OK/
Pomay = MiN.(14t = 14x8 = 112; 200) = 112 > 110 mm /OK/
=meﬂmﬂtr‘\



SIMPLE CONNECTIONS Examples

Example 2 : )

€,
_

_————————e e N e

|55 45

45 /55

200 40, 60" V 60 "V40V
71

(Table 3-1 EN 1993-1-1 : 2005 (E))

| Steel 5275 (for t < 40mm) > £, = 275 MPa, £, = 430 MPa

(Table 3-1 EN.1993-1-1 : 2005 )

Nommal values of the yield strength £ ob and the uItlmate
tensile strength 1, for bolts (Table 3= 1 EN 1993-1- 8 2005

(E)):

Bolts grade 4.8 > fp= 320 M—-P_’a, ;gb =400 MPa.”
—————————————————P=Ghayath-Hallak

Steel S355N (for t < 40mm) > f = 355 MPa £ - 510 MPa




SIMPLE CONNECTIONS Examples

Example 2

The thread of a fit bolt shou

___plane

rd?] 4=

7

I

l/va

o |
o [
{r
o

o
o
ﬁ}
| o
1o

ol 200 40, 60" , 60 "V40V

d not be mcluded in the shear

7 x 202 /4 314 mm2

1 DeS|gn fesistance for |nd|V|duaI fastener sub]ected to shear =
per shear plane (Table 3-4 EN 1993 1 8 2005 (E))

ﬂﬁx4ﬂﬂ}t314

125

= E['.'EEE N = E['.' EEE kN

:'JFK‘j e ‘;,_,qfirﬂnlr 'S




SIMPLE CONNECTIONS Examples

Example 2 RIS

' 55 45

o
o
| o
| o

* ~ 200 40, 60" , 60 "V40V

Because bolt is in double shear % F,/ Ra= 2: x 60 288 =
120 576 kN

i ?"'Bearlng re5|stance (Table 3 4 EN 1993—1 8 2005 (E))

Y2 -
__,_Attentlon Steel grade and thlckness of tension member and
¥ cover pIatesmot the same -

ayatcii mnlr N




SIMPLE CONNECTIONS Examples

Example 2 &,

1- End bolts bearing on: plate of connected part &
t= 12 mm, f, =510 I\/IPa d= 20 mm, y, = 1. 25 N
e 40 - S
3dg 3 ::-:22 _ | ‘.
o fun 400~ N
—mm.(crd — 1[}) ([}51 —“—078 1[})—[}.51
f-u. >10 s
L Pz | '*
= mm.(E E— — 1.7; 1 4_ — 1 ? E 5)
g dy

--ﬂfﬂ =

=
o
|

45 110 "
—m:n(zﬂ}tﬁ—l? . 4.0; 14xﬁ—1? 5325)_25
e —— TS TR E N BB



SIMPLE CONNECTIONS Examples

ve1 L p1 =%

Example 2 &F

200 40, 60" V 60 "V40V

1- End bolts bearing on: plate of connected part

© kyay f, d t_2 5 :-: 0.61x510%x20%x 12 - -
Fbﬂd = 135 __.149328N = 149.3 kN

¥z

12- Inner-bolts beanng on pIate of connected part
t=12mm, f, =510 MPa, d = 20.mm, py, =125
op 10 60 1

———[]'E-E-
3dy 4 3x22 4 ’k 25

& S ' 400
| ﬂ'h = min.|ay; = min. — =
( 1[}) ([IEE =0.78; 1[1) 0.66

£ 510

=Jhdmn Haliak




SIMPLE CONNECTIONS Examples

ve1 L pL =%

Example. 2 P iy S

, 200 40, 60" V 60 "V40V

2- Inner bolts bearlng on pIate of connected part

S kyay fud t_2 5 X 0.66 X 510 x 20 x 12 - |
| P S AL 161568N — 161.6kN

3- End bolts bearlngon cover plate
t—ZXS 16 mm, £, = 430 MPa d 20 mm yM2_125

ey 40 P
@y = = 0.61.
3.:1,;, 3x22 |

=Jmmn”ﬂlﬂt\



SIMPLE CONNECTIONS Examples

ve1 v Py =%

Example. 2 & LUEE K Pl

e, N -T::f: ~ < N~
ka fde . P 9 & 950 of .o
_ b - vi,.-\_ 3 ;/__' i I_‘_m ;_.\

) 200 _40, 60, 60,40,
- B ——— A

3- End bolts bearing on cover plate

& fub 400 |
.ﬂ.’-E: mm.(r:rd, ‘l [}) mm ([} 6l; — = []' 93 1 [}) . 0.61
' I-"z

ky = min. (E B -—4 7 1472 g 7; g 5)
fiu fiu
(EB 4—5'—1? 40;14 11-[}'—1? 5.3; 25) 25
L = min. X 33 % = __ _

kyaty fd t_ 25X [}151 x 430°% 20 x 16
Fora = _ 125 = 15?3?[} N

Yz — 167.87 kN
=Jhd;: yath=rialiax




SIMPLE CONNECTIONS Examples

ve1 L pL =%

Example. 2 P kiR o

N e, I N - -:T‘.’: . = ~
ka, f.de = T | B B SESESE
= ' g . | "

4- Inner bolts bearlng on cover plate AT
t—-2><8 16 mm, f, =4 430 MPa -d =20 mm, yMZ‘— 1. 25 =

_ 1 EI-D 1
oA 2 __ I, 55 k —....-2.5
-;- ag = 3.:1,:,___, 4~ 3x22 f—l» L

f.u 43[}

ko fﬂ d r 2.5 x% 0. ﬁﬁ x 430 ::-: 20x16 &
Fora = = 13153[}N

Sl G P S
iy, =_____mm (r:rd, ‘l [}) Mmin. ([} 606; — = 0. 93 1 [}) D;E-Er

= 1E‘l 63 kN
=Jau..i yath=rialiak:



SIMPLE CONNECTIONS Examples

E I 2 2 Py ¥ N
xamp e: (& AR A
""_"‘-.- e2 "\'T\..- : v\rﬁ’ I -
. L e ek e R o~

e Ty B i E P S

O ¥ - D wl

| R L ;},% o %:zgd

o
T T T

Fra mi6ii= = min. (Fv Rd; FoRd, |) v A

/= min.(120.576; 149 3; 161 6: 167.87: 181, 63) 120 576kN

;Checkmg the connectlon |f it is Iong Jomt

IF L >15d Then . £
The de5|gn shear resistance £ R of al). the fasteners
calculated accordlng to Table: 3.4 should be reduced by
multlplymg |t by a reductlon factor ,BLf,

e




SIMPLE CONNECTIONSV Engam ples o

Example 2 L8 AT ) s s

5 o B, T_s_.Jli‘: __________________ Y ._.@’:5'_" _____________________ |00 P
1 Checkmg the cennectlon & B %r »ﬁ} o o

if it is long Joint: T -_—2;) - :4;;6—0 : -—60—,.-_;ov

L 2><6O 120 < 15d = 15><20 300 mm . short Joint, No
~ Reductlon to the bolts shear reS|stance

FVEd = 650 kN < FVRd = 6120576 = 723456 kN /OK/

| Check desrgn tensron resrstance for cross sectlon of connecte
part reduced by holes - 53 oS
N,-J A f:._, 200 x 12 ::u: 355

= = EEE[}[}[}N EEE F:',N
PLRA ]rM,] 1, 0

A, =A=npdgt= 200 X 12 — 2 x 22 X 12 = 1872 mm?
—eee—— ) =5y Bk



SIMPLE CONNECTIONS Examples
Example. 2

3 -;}T' 200 / L/4o , 60, 60 40,
O =Y 7] Ity A

1 y
pl. 200%12

F

Check deS|gn tenS|on reS|stance for Cross sectlon of connected
pa rt red uced by holes s A
o Anecfu _ 0.9 x 1872 X 510

Nipg == et = =g w78 N=687. 3 KN < Nyyg

| Fuee= 650 kN < Nu Ro 687.30 kN /o K/

Check de5|gn tension reS|stance for cross sectron of cover
plates reduced by holes = S |

Af, 200 X2 X 8% 275 -
Nyyga = —2 = __ (e Z 880000 N = 880 N
Yo 10

=E}ﬁ-€ﬁﬁv§{ ER=rlaliak:




SIMPLE CONNECTIONS Examples
Example. 2 78

B -S?T' 200 »f_v4o , 60- " 60 40,
—~ T sy I

7] j
pl. 200%12

~ <AL.EdF f— - : T ] é v Ed

Check deS|gn tenS|on reS|stance for Cross sectlon of cover
plates reduced by holes ZoS

___..fl.m,t—fl npdut—EﬂDxE}{E EHEEHEHE-E-’-L?E-mm

ﬂ?ﬂm f.u . 9 X 2496 % 430 _ J |

_

FVEd =050 kN< Nurd = 7727 kN < IOK/

St



SIMPLE CONNECTIONS Examples
Example 3

Check the design of- shear connectlon shown m Flgure

3M20(5.8)
> pr—— — o S 75%75x8 P O Nk V.

() NS ) A
o ‘ FEd—lzo kN

+ & = & AN iy  h

N
o
S

. L

-The connectlorr is Category A Bearrng type &
Steel S355 (fort < 40mm) > f.. 355 MPa, £, = 510 MPa.
| *Feq = 120kN S



SIMPLE CONNECTIONS Examples
Example 3

Check the design of- shear connectlon shown m Flgure

3M20(5.8)
> pr—— — o S 75%75x8 P O Nk V.

() NS ) A
o ‘ FEd—lzo kN

+ & = & AN iy  h

N
o
S

L.-..........__.,.................-..._,_.................-_.--r’ .............................

.Bolts 3M20(5. 8), = 20 mm: do 2042 =22 mm, .
A, =245 mm?, £y =400 MPa; fio = 500 Mpa
| Ct=12 mm: (gusset plate), tl = 8 mm (angle)

Pk e

Bi=EiRE IRl )



SIMPLE CONNECTIONS Exam ples &
Example 3 B

3M20(5 8)

[UsTsel pp

o O R

USSRy RSO U UOU PR =yl WU GUUPGU U RRUPU s Yy SRR

M|n|mum and maX|mum spacmg, end and edge dlstances
checkmg (Table 3-3 EN 1993-1-8 : 2005 (E))
€min = 1.2dy = 1.2x22 = 26.4 mm <30 mm /OK/
€imax = 4t + 40 mm = = 4x8 +40 =72 mm > 30 mm JOK/
{€omin = 1.2dg = 1.2x22 = =26.4 mm < 35 mm JOK/-~
Emay = 4+ 40 mm ="4x8 + 40 = 72 mm > 35 mm /OK/
DG e sl e




SIMPLE CONN ECTIONS Exam ples &

Example 3
3M20(5 8)

---------------------------------------- L75><75_>__$__8.:;':"5'-'-- a2

! o
' A

| I % |
d -- r .
1 el bl 1
I B !
A F

AN y ::

Y .
H 1
I

USSRy RSO U UOU PR =yl WU GUUPGU U RRUPU s Yy SRR

M|n|mum and maX|mum spacmg, end angl edge dlstances
checking (Table 3-3 EN 1993-1<8 : 2005 (E)): o
Pimin = 2.2dy =:2.2x22 = 48:4 mm < 60 mm JOK/ X

plmax = min. (14t = 14><8 =X 112 200) =112 > 60 mm “/OK/

S
St




SIMPLE CONNECTIONS Examples

Example. 3
3M20(5 8)

"""""""""""""""""""""" L'75><75_>__$__8_;j_':"§'-'- G v R

17 2 /N /\ —

DTS

USSRy RSO U UOU PR =yl WU GUUPGU U RRUPU s Yy SRR

'The thread of a ﬁt bolt should be mcluded in the: shear plane

De5|gn reS|stance for |nd|V|dua[ fastener sub]ected to shear
per ‘shear plane (Table 3-4 EN 1993-1- 8 : 2005 (E))

< a, fub _05x 500 x 245

>~ F = — =49000 N = 49 kN
de yMz 1 25 f,—-'F-,

05“ 0.5 for strength grades 4.8, 5. 8 6.8 and 10.9
@iyl ehlc




SIMPLE CONNECTIONS Examples .-
Example. 3

.fv . _/iz_\:::h
s 3|v|29(5 8) v d

' L i ¥
e \.-'“\_._

/“\\.x- e "\f
o ey S~
L -
o o o e e e o __________-__‘Eh _____________________________ "—'}. _—— T
14— il F A
/‘ e
g
n.\_r’."\él- 2
P
P
|
M
)
~
™
I
o 1
Al
v
._.+._.46. 't
' '
i P
H I
1 el
TR
LAY
-
T
P
M '
it
A 7 :
“ g ! .
R e L TP PP

\.- .
by . f“:\ Pk
P - L,
B My rL \J_.-\\-
r\,\' hd

N
“\’_\,

u\-

1““’“End bolts bEarlng on alzrgle

=8 mm,x = 510 MPa d—/2D mm, yy, = 125

Ir-@ql ﬂxa.\ﬁaxt-h- -|=|[ || |La||§



SIMPLE CONNECTIONS Examples -

Exa mple. 3 s e K P
: L"‘\. 3 M 29\(5 8) ;\A:__ ' :\f;— ,: ,:}__ “\!ﬁf“
s, ":: ol o 4 oL
(2 >/ . N L -
\ ) Pl . E \,-V ) a : ;
. TN ~ : ‘ \"‘_« i 4 3
O 0O 0 & N
| = — Ne= L~ Fg=120 kN o |
....... 49 = _._._._._._._._._._._._._._._._._._._.:_?_-,__-:._._._._._._._.};_;.___;_._._._E_>_ PEOT T I
o .30, 60 760 /30
Fa A A AT -

e
o .
g, -

:%Bearlng re5|sta,nce (Table 3 4 EN 1993 _

1- End bolts bearlng on angle >

\ Ue 1 3 0 ’;‘"..:h 0 4 5 5 ;\:\:‘ } ,z‘vrr _.';i.'lli-': III y II-.':I::,:"."-
Qy=—= =
“'" 3d, 3 X 22 & -

L | Pl ™, o

> 3 & 7500 A
a, = min. (::Ea, fu . 1.0) .(nA;J:;&; =10 = 0-98; 1.0) < 0.455

...4\
lOO (¥
o
D o
-:'_-::: 'W;’ E
23 3
T
N’
N’
l

DE=EnEveidam R EliE




SIMPLE CONN ECTIONS Exam ples &

Example. 3 P _
3'\"20(5 3 s & X%

S L75x75_>__s___8;f§1‘- G P

£ 0

HINIINTN

"Bearlng re5|stance (Table 3 4 EN 1993 1 8 2005 (E))
1- Eﬂi bolts bea rlng on angle -
.ffl < min. (2 Bd—ut—---l T- 2. 5) = Tnm (2 8 X -2—‘;3— —1.7 = 2 75; 2. 5)_ 2.5

k c:::,,;gdt 25}{[}455;{51[}::{20::{8

F — — 7
b.Rd = }'-';r'&z' 7 125

)=(E] AV E A ) e e

= 74256 N=?42 56 kN




SIMPLE CONNECTIONS Examples

Example 3
3M20(5 8)

""""""""""""""""""""" L75><75§$__8;;f§'-'-« 2

! [
| g
W

."/— e

Jo 7\ 7N\ /\ — ;
QO O O Fraow T

|.__._._.__._.__._._.__._.__._._.__._.__._._.__.__.—__.___.__._.__._._.____.-_ ____________

'Bearlng re5|stance (Table 3.4 EN.19934 1 8 2005 (E))
1 Inner bolts beanng on angle
= - 8 mm, f = 510 MPa a=20 mm, Yy = 1 25

L M =1 oes
#a = 3dg - 2 3x22 4 O




SIMPLE CONNECTIONS Examples

Example. 3
3M20(5 8)

S L'75><75_>__$__8_;j_':"§'-'- G v R

17 2 /N /\ —

HINIINTN

USSRy RSO U UOU PR =yl WU GUUPGU U RRUPU s Yy SRR

.;;_ -Bearmg re5|stance (Table 3 4 EN, 1993 1 8 2005 (E))
1- Inner bolts beanng on angle- ~

21 [:-) ([:- 66; 5@ = 0. 95[:-/ 1 [:-) 0 Eﬁ
S s 510 s

kKo iy d t 2.5 % 0. EE % 51[!I % El} x 8 35
|Fora =— "= — % = 107712 N

Yz | =107.712 kN

I:I_b_:.__-_._—‘ mIﬂ (I:Id,




SIMPLE CONNECTIONS Examples

Example. 3
3M20(5 8)

""""""""""""""""""""" L75><75_>_$__8;;f§'-'- S V. S

! [
| g
W

.fr_ e

1S 7N /N /\ — |
O © O Frunam 1K

e b e e

s

FRd m-n min. (FVRd Fb rdi) = mln (49 74 256 107 712) 49 kN



SIMPLE CONNECTIONS Examples

Example: 4 VI e

The Fig. shows a flllet
| weld connection of a
Gusset Plate (200x10)
into steel column. The |
connection subjected to A S
Ngy=100kN , ISR S - S
Ve4=100kN, ~ 3
1 M;=10kN.m. =~
Check the fillet welds
needed to connect the |
gusset plate to'the
‘column using-Grade
| 5275 steel. (poor weld)

PI. 200%10 .

L,Jh Sriayat fl ml Hln

[\



SIMPLE CONNECTIONS Examples
Steel 5275 (t<40) -
£ = 275 MPa; £=430MPa T e
’Dlrectlonal method: v S

0.9 g
J + 3(1: +“r|‘|"1) < - ﬁ fy and o, = yf“
) w ME ME

-Check B =0.7 S = 0 7(7) 4 9mm
024 <4, <0. 7z‘m,n but aw > 3mm

0.2x12 = 24<a:<07x10 70>awmm—3mm (4522)
la, —49mm/OK/ ' '

=E‘Jb (Ghayati=riallak



SIMPLE CONNECTIONS Examples
Dlrectlonal method: &

o 0.9f
J + 3(1_- + Tl‘i?') {: fu Elﬂd CTJ_ E fu
ngw YME . }{ME
| A = 287 s =2x4.9%(200-2x4.9) = 1864 mm2 |

W, =287 /6 = 2x4.9 x(200-2x4.9)2/6 = 59087 5

“CRW. $=7mm

N3 3 6

o N , Mgy _ 100x10° 10x10° _ 23MPa

A W 1864 590875
ls = ;13 157. 7MPa 0.9 X430 _ 300.6MP

T, :\ﬁ _190 ><10_ =53. 6MPa s

T A, 1864 -- fu 430
W57 72 +3(157.7° + 53 62) 328. 8MPa <y Butur 085x1.25

= 404 /MPa OK

Llh \= | fi (@ r\,( I m:nlr\




| SIMPLE CONNECTIONS Examples ‘
Slmpllﬂed method /&

L _10x10° g9 2MPa

MW, 59087 5 | _

r, = e 100 <10° o3 mpa
A, 1884

220 N

TV’_:--_-— VEd = 100 10 S 53 6MPa —
YA e 8

|7, =y +7 P ro = \/ (169 2 +53.6)2+53 6° =229.2M Pa

L% 40 o3 65MPa OK
V3B,V \/_xO 85x1.25

=E‘Jb (Ghayati=riallak



SIMPLE CONNECTIONS Example:5 .
The Fig. shows a fillet weld connection of a Gusset Plate

into steel column The connectlon subJected to VEd=1OOkN

-CheCk 4 ____________ | Zl ______ Z __________
1 the f?’t--c: 14 u
fillet .~ |
welds s=3 Il
tO e ........... R ............ . ........................... ................ :..__..__._-__:;'.; ............................. | S W
Connect & & 7 CGof We!d & Ver 1N 1
the | ' S
gusset ; A
plateto | T H—
the T e
f-coumn J | 150 /- | 200
using Grade S275 (poor weld)
L)L) e e e




SIMPLE CONNECTIONS Example. 5 -
Steel $275 (t<40) — £, = 275 MPa; £, = 430MPa a, = 0 75=5. 6mm

Check a,. 0.2t < aw' < 0.7t but 3y 2 3mm
- 0. 2x14 =2. 8 <, <0. 7x12 =8.4 >_ a, i = 3mm
' 5 -. (4.5.2-2)

O Meqyr Ve
Vg C G Df Weld




SIMPLE CONNECTIONS Example: 5 =
c=yLi Yi/yLi= (2500+150x75x2)/(250+150%2)= 40.91mm

& =200+150-40. 91=309.1mm , Vg, = Vg = 150 kN
,-fi;?MEdT VEd e, _15|><309 1= 46365 KN mm 46 365KkN.m

__________________________________________________________

O UEP PR FUN e I T N <y | S U U (= U P PE PP PO PPy Up U S EP PPN HPPEOPEPP PRI

O MEd T

v, 150 ., 200

DE=GRaVath-Eldliak



SIMPLE CONNECTIONS Example: 5 -
r= \/y12+212 V(109. 09)2+(125)2—165 91mm

Ly=250%x5.6/12+ 2 x 150 x 5.6 x 1252=33.54 x 108 mm4 8
T,;=2[150%5.6/12 +150 x 5.6 x (109.09- 75)2]+250 5.6 x 40.912=""

1A, (2><151;1+251;1) 56 1 F S - ~7.45 x 105mm4"

A, 3080mm2 2

IWO_IWY + IWz
Io=41x106 mm?

[ SOOI RPIUPIPORpppet s [+ SN S SO RNy ROV FEUUEPUROIOVoN. S R EOIUUIP PR EPPIUIPUIPUI. At .y SUURUP: SOVIPIOIUIOON ISP

_ O MEdT
VEZ;

4091/10909 A

" SinB=109. 09/L65 91= |~ A
0.658 N 150, | 200

=ah (Shayati=riallak




SIMPLE CONNECTIONS Example: 5
Tt = Megrry | L,o=46.365x106x165.91/41x106 =187. 62N/mm2
TMTy = Ty . Cos8=187.62x0. 753— 141. 28N/mm2

_TMTZ = rMT Sme 187 62><0 658 123 45N/mm2

T V,Z =VEd / Aw=
=150x103/308(
=48.7N/mm?

.........................

S, 1se 200

=Qh Ghayath=rialiak:




SIMPLE CONNECTIONS Example. 5

...—«l(r uty ) (T Mz T Ty, )2 = «J(141 28)2+(123 A57 487 )2
| —222 7N/mm? < f,ﬂ,,,,,l,',]1 OK ..

& E, 430 -
fwd - ' = 233 66MPa

(mez \/_XO85><125

=Ghayath-Hallak




SIMPLE CONNECTIONS Example: 6
The connection shown in‘the Fig is subjected to factored
compressive force of 550kN and a factored moment of 10kN.m.
Find the length L1 and L2 of the weld. S355 and the size of the
weld is 5mm.(poor weld at the start and the stop)

tGusse_f= 12mm L1
I~ LSS

L,

2

Steel S355 (t<40)y 2RO/
K f -355 MPa; f = 51OMPa 3, —O 7S= 3 5mm

Checka 02t < a, _071‘mln but- a >3mm
02x15 3<a <O7x12—84>awm,n—3 (4.5.2-2). /OK/

| 'Steel Section Properties L15OX75X15—> G = 55.2mm,
G = 18.1mm, A = 3170mm?2
—Jh\u)mm:nlr(\




SIMPLE CONNECTIONS Example' 6

tGusset =1 2 m i ff;}ffff
& B e

B_,F2
{3% » TOKN:m

| 2L150x75x15 |
ZMB 0 —>550x(150 -55.2)=F1x150+10x10° —+F1=280.94kN

Q F1/2=140.47kN at each face.
_F1+F2 F - F2=550-280. 94=269.06kN —>F2/2 134 53kN

at each face S
j 22 | = 261*’73 N mmz”-'
__“"“”i \Fﬁwym T V3 x 09><125 /
Asw=(Lier)x @ = T1=(0.5F1)/A, s =fowa = - 261.73= 140.47x10%/(a X Lleﬁ)
Lo =153.34MM = Ly = Ly~ 2a = Ly =153.34+7=160.34mm

|-— as recommended by the code, a continues return weld of Iength 2S at
edge A has to be provided then L, —160 34+2x5= 170.34mm .". use

17§mm — _
Pr=Snayacn mﬂlﬁm




SIMPLE CONNECTIONS Example. 6

tGusset_]-zmm L1
"o f'}’fff/ffﬂ

=F1—— -3
,|B F2
RS ﬁ% ok
| 2L150x75x15 B

AZW—(LZeﬁ)X a — 1,=(0. 5F2)/A2W =fus — 261.73=134. 53x103/(a X Lot
Lo =146.86mm — Ly = L, — 28 - L, =146.56+7=153.56mm

=»-as recommended by the code, a continues return weld of Iength 2S at
| edge B has to be prowded then L2 =153. 56+2x5 163. 56mm . use
1 165mm _. | |

St

e ——— TS T VR N B



