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E 1. Introducao

= Simples — cisalhamento das e
vigas secundarias para as vigas e
principais il
v alma fina e
v alinhamento dos parafusos /
duplo corte T | S
v dificuldades de montagem - fa) o
parafuso adicional do lado
esquerdo

v placas de extremidade
= montagem — “welding packs”
= solda (a) — senéo, flex&o nos
parafusos
v recortes x “shear block” —
simples ou duplo — necessidade )
de enrijecedores
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1. Introducao

= Simples — cisalhamento das
vigas secundarias para as vigas
principais
v’ vigas com mesma altura
(secundaria e principal) — efetuar
recorte
v momento M =Q x|, T -
= Recorte simples — M resistido pelo
“T” formado pela alma e mesa 1 d |
inferior da viga 1

= Duplo — M resistido pela alma da 0‘\
viga apenas

Gibras superiores s cYy_comp
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1. Introducao

v comprimento efetivo — 1,51,
(deslocamentos para fora do
plano no final do recorte)

v comprimento efetivo — 0,7 |,
(deslocamentos restringido)
v’ secdo XX — enrijecedores

= cargas laterais de montagem,; T =

= efeito de temperatura — viga i

comprimida T |

= torsor — “overload” (I, = ) |

= apenas em uma face da alma Sl | )

= distancia 3t, da placa de _
extremidade "
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j}? 1. Introducao

» Rigidas — cisalhamento das
vigas secundarias para as vigas
principais + continuidade de M

v’ vigas secundérias em alturas
diferentes das principais — +
econdmica com placas de
extremdiade

v’ “packing plates” — montagem
(ligacdes simples)

v/ mesas superiores coplanares —
combinagao de emenda + placa
de extremidade
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j}? 1. Introducao

= Vigas Principais x Vigas “Cross-
Girder”
v’ transferéncia de M e Q

v’ restricao lateral contra
flambagem

v parte inferior — regido de
momento negativo

v parte superior — regido de
momento positivo

v placas de extremidades
v outros tipos
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%‘  bolhed web cleat asanechdns for o

10%'229 xlol UB (SLo kN reachin due fo
loads)and e 35& 17l 4.5 US
(228 KN reachicn due to red loads
ectes 2 the web of o bBG X250 % T4t
BAll the beams are n Grade So steel
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M  — BSevITI ¥ 1S UB
~ (Grade S'a)
Govqox 10 angles
2“; 490 (Grade EQJ
| /90 %90 ¥10 angles
: ¥ 4lo(Gmde 4E)
-
bLloxa29%ial uB bRex250. X ko UB
(Grogle So) (Gmde 507

. 12 bolts M2o grade B-8
(balts in outstund, legs ak 120 mm
L. Crmss cuvfrer:.)
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2. Exemplos (1)

=

For M20 Grade 8.2 bolfs

Shear thyof bolt in single shear

i = 275 x 245 x16” = 91-9 kN

Shear ity in double shear
Q:fﬂf:-qu_q = 183 -8 kN

Laft hond beam (t10x229 x ol LUB) "
Cennechian 4o web of left hand beam.

Emnr"vﬂ:og;gm of web of beo

*2o ¥ |o-b %O
=(lare kN

Thy & bolts aF Jomm vectical pitch, Somm
frem heal of cleats,

Horizonted sheor fore on belt due +o
moment due Jo eceerrhricl
= O ¥ +O0-Sxi24) % (TS5
2(35*+o5*+ 175*>

=619 kN

. e
Vestidal sheor fore perbnh":%& =0 kN /o5

Reswfant shear forea= [GT95+906% V\’;?./
O

= 1092 kN

(bnl}‘c@fam’fa O
M‘Vﬂ%ﬁfm% i
Bearii acity an 1& mm cleat e i3

n?a.::ﬂﬁano ® Q3= qzkma )

Single shear capacity of 9149 kN governs
Try B kolts, 2 calumns aF |20 mm efe
(vertical pitch as in sketch)

Assume centre of i:ne.ssd.-é 25mm helow

Horizental shear force om bottam bal- due
to moment due o eccentricity

= Sgoxo'S{ize—i06) ¥ 325
A(L4S5*+1IS*+|85*+328%)
L= 209 kN
Verticol shear forea perbott= 539.1 &S kN
Reswhunt shear fores = [30-9% 4 7.5+
- Th2 kN
< beltcapacity Ok

s =

Use 2 [9oxTo %10 angle cleats ¥ 2.0 c(i';i'os-?l
1981 2 /a0xqaxi0
Bight hand beam (35t %171 ¥ &5 UB) [Fif,5%05

neckien eb af maht hand b
\Bearing ity oF web of beam
iz BSavZawbedw|d s 759 kN
Try L belts ab Tomm verbical piteh,
St;dmm from heel of cleats P
Harizontal Shear force an bolt cdue +o
Mament due to eccentricity
| = 28 % P i :

#C35%+ 105y GESTHIEN

Verfical shear Force per kott= ?-_4@ aST0 kN
Resultant shear force = fi8.9%+ s7.0%

= 751 kN

Connechon 'hsgg,lg QE .sug%' 'rh‘ng ?nuﬂ
Try & balts calumns oF 3 Hr at \&,

| 120 mm efe, To mm pitch.

2. Exemplos (1)&zusnsoenimes

bottem belt due 42 moment due +o
eccentricit
- 1’53 ¥ o5{i10—&9)x |ES
2.(uS*+ 1S~ +185%)
=24 kN

Verficed shear fores perbolt= 228 = 3g kN

Resulant shear forea = (20012 + 382
L5 0 kN
< bolF capacihy

Use 2/9c %90 % I0 angle clecds * 280

=N

& /Mo balty
Crnde B-8

Z/asvqes o
fungle cleats
¥ LES mm

ek of s
cambined |aasl
beam

tin Check for

m lefFand right heund

5
Beu.rr‘r‘!a capacity on 124 mm web
= S50 %20 ¥ |24 ¥ (673
=136 L kN

Tota) horizentel sheoar forca due o moment
due to eccentricity (en third row)

= 302w 82 4+ 24 = 4+T kN
Tolad verticed shear forea= 67'S + 380
= |05-5 kN
ReswHant shear forea = [L 17>+ l05+5>
= 13 L kN

< bearing Capacity
Ak

Lo Pt hand beam .
AF end of netchh (A-R)
Pepth of sechion = ﬁ.q’l'l—?.:b =FLt D mm




Shear foree = SLo kN < shear capocity
; } o,
Slenderness of can;?mxsu'm zane of web

tim 'S fR%.~S8) . 40-2
Io-/

T

Campressive strength = 300 Nfmm*
Mamentcapacihy >300 x 10:6 X Sbbra 5 7™
62 2 = 170 kNm

Manenk = S40 (132 + 12:4) x 1073

8 =Tk kNm

< Momenk capacity Sk,

Check shear eapacihy thmugh kot hales CC—D—E)
. Block shear capacity
= shear i tens, ¥

c'“ﬁ?é'ff, +4 (tens’le mpc‘-:cﬁ"g_s)

= 0:b¥35T w0 Axl | (S¥70+39-5'5w22) » o'k x 107

+ O SH3SE % ] (L8 -0 T%22) ¥ 10k wio™d

= 599.0 + 766

= 6756 kN

Shear . = S4.6 kN < Block shear capadihy

o.k.

Right hand beam.
AF end oF notch (B-B)
Depth of sechon 2 352.—3L = 316 mm

Shees capadihy =0+ 355709 %316vLr 157
e T
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2. Exemplos (1)

Sheor copac
.= O x3SS %O qQr Shbk ¥lorh ¥ (073
=181 kN

o

Shear frea = 228 kN < sheor :npac’ah_.,o’c

Slendemess of Compressiem Zone of web
=.1'5£132—5{>2 = LI-8
U=

Compressien strength = 242 N/mm®

Momenk capacity 7 242 * &9 13'51‘ x g
= 278 kNm

Momlenk = 228 %132 %jo™3 = 301 kNm

This is qreater than memenk ou.’:n.r;.'f' based

oan ma-daufus of web only, bukr -..rn-J‘di:\‘ be

less Hhan Hhe moment capacity bosed on
Hie full mealolus of he TQGNMM.

Check sheor capocity taough balt ?Fcfa:

H)
Black shear capoci

ity .

= shear capac, tensile capacs
&F-aw-ri( : of thl:!l) =

= 0L x355 %09 x):| (3x70+39-3:5322) x&Ixl0

+ 05%355 % 1] (LB —0'S%22) R 69 % IO

2503 + 49'8

300+l kN

Shear frea = 228 kN £ Blezk Shea.rcpgr.'dr:
=
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