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STRUCTURAL JOINTS CONNECTING H
OR | SECTIONS
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JOINT MODELLING

* Detailed rules are given to determine the structural
properties of beam-to-column joints and base-plate joints
for | and H section based on component method

e Component method
— ldentification of the active components

— Evaluation of the stiffness and resistance characteristics for each
individual basic component

— Assembly of the components for evaluating the response of the
whole joint
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Basic components of joint

Table 6.1: Basic joint components

Feference to application miles

Feeference to application miles
Companent Dasizn Fotation
Beststance capacity
Vig —_—
Column weab panel 6.4.2 and
&7 312
! i shear §161 63.2 543
Il
- Vg
i
- R - 6.4.2 and
2 6.2.62 6332 543
— P [—Fee
J
A
+— P
3 5263 8.4.2 and
A
A
[P
4 | Column flange 5764 532
o bending e -
1
K FI.LII
5 |Emdplaie 6265 632 642
m bending
Frpa
g |Flamss cleat 5166 632 5472
in bending
-

Companent Design Srffness Rotation
Pesistance coefficient | capacity
Beam or column
7 | flange and web =" 52.6.7 632 *)
In compression
Feea | )
— [ —— |
—_
g |Besmweb T - 5168 632 )
in tension
Fies Frea
_ -+— —
Plae
9 | intension or 632 *)
COMprassion —
LA™ Foma
Wirth column flange:
-62.64
10 Bolrs ) -— — - with end-plata: 632 547
in tension Ford 6285
with flange cleat:
-6.2.6.6
50w mt@ _ 1
3 547
11 in skear EX ] 63.2 6.42
F'r Ba
' F,
Bolts T e
in bearing
12 |(on besm flange, Q X 632 *)
column flang
end-plaie or cleat) iFu s
=) Mo information available in this part.
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Basic components of joint

Feference to spplication mles
Component Diasign Fuotation
Feststance capaciy
Concrete
13 |in compression 4.2.69 632 *)
mcluding grout
Base plate
14 | in bending wmder 6.2.4.10 632 "
commprassion
Base plate in
15 |bending undsr 6.2.4.11 632 *)
tension
16 Ancher bolts 532 "
I tension o
17 Anchor bolts £ wy "
in shear e !
Anchor bolts
537 &y *
1 in bearing e ! )
19 | Welds 4 632 *y
20 | Hsunched beam ] 6.2.6.7 632 *1
_et
=) Mo information available in this part.
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Basic Components in Extended Endplate
Connection

(cws) COLUMN WEB IN SHEAR

UM

AW VLR B S

(cwt) COLUMN WEB IN TENSION

(epb) END PLATE IN BENDING

-1 (bt) BOLT IN TENSION

(bwt) BEAM WEB IN TENSION

(bfc) BEAM FLANGE AND WEB
IN COMPRESSION

(cwc) COLUMN WEB IN
COMPRESSION
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Design Resistance

e Equivalent T-stub in tension
a) Column flange in bending
b) Endplate in bending
c) Flange cleat in bending

d) Base plate in bending under tension

Column flange End plate
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T-stub identification and orientation
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Failure modes for the T-stub flange

%# H

Mode 1 Mode 2 Mode 3

* Mode 1: Complete yielding of the flange
* Mode 2: Bolt failure with yielding of the flange
* Mode 3: Bolt failure
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Design resistance of T-stub

. E ) -
Pryving forces may develop. 1.e. Ly = 1y

No prying forces

Mode 1 Method 1 Method 2 (alternative method)
without AM (8n—2e, )M ;5
backing | Frpq= — 2% Frims= — -
plates m dimn—e (m+n) .
with Friapa= —22
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backing | Fripa= —£20 2 | Frapa= - : .rw i
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Other basic components
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Basic components

Design Resistance

Column web panel in shear

v L= 019 fy,wc'A\/c
wp,R
P \/§7M0

Column Web in compression

kK b. t f
FC‘WCYRd _ w wc eff;,wc we ' y,wc
MO
Column web in tension ob.  t f
FtYWCYRd _ eff ,t,}v/vc we y,wc
MO
Beam flange and web in compression "
Fc,fb,Rd - h_cL[Rd
fb
Beam web in tension b t f
Ft'WbYRd _ eff ,t,wbwb " y,wb

Ymo

M
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Design moment resistance of joints

Design moment resistance of a joint M. o, do not take account
of any co-existing axial force N, in the connected member.

They should not be used if the axial force in the connected
member exceeds 5% of the design plastic resistance N, ., of
its cross section.

M j,Rd — Z hr Ftr,Rd

where:
— Fi.rq is the effective design tension resistance of bolt-row r ;
— h, is the distance from bolt-row r to the centre of compression;

— r is the bolt-row number.
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Rotational Stiffness

* The rotational stiffness, S, should be determined from the
flexibilities of its basic components, each represented by
an elastic stiffness coefficient k. obtained from 6.3.2

* For a moment M., less than the design moment resistance

M.
|1Rd EZ 2

Z is the lever arm, see 6.2.7

M is the stiffness ratio S,/ S;, see 6.3.1(6)
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Extract from Table 6.11 Stiffness coefficients for basic joint components

Component Stiffness coefficient &
Unstiffened, stiffened
single-sided joint, or a double-sided joint in
which the beam depths are similar

Column weah
panel in shear

0384
T -
z 15 the lever arm from Figure 6.15;
i) 15 the transformation parameter from 5.3(7).
Coolumin web fn | unstiffened stiffened
compression
- k: _ Oj‘ '5433:.:.'41: ‘rur k: —m

Dugewme 15 the effective width from 6.2.62

stiffened or unstiffened bolted connection with | stiffened welded connection

a single bolt-row 1n tension or unstiffened

welded connection

P = O>?ba,1f".:.1r: Ty o
= =

t-‘i'

Colummn web in
fension

.

Bugrweis the effective width of the column web in tension from 6.2.6.3. For a joint with a
single bolt-row in tension, B.giw. should be taken as equal to the smallest of the
effective lengths f.¢ (individually or as part of a group of bolt-rows) given for this
bolt-row in Table 6.4 (for an unstiffened column flange) or Table 6.5 (for a
stiffened column flange).

3
Column flange . 09L sty

in bending '
Eﬁlr # ‘-‘“}E"‘ Lar 15 the smallest of the effective lengths (individually or as part of a belt group) for
oli-fow i this bolt-row given in Table 6.4 for an unstiffened column flange or Table 6.5 fora
tension) stiffened column flange:
m_ is as defined in Figure 6.8.
Endplatein |, _ 09£ 41,
bending 5T o
(fora '-*“_18'* far  is the smallest of the effective lengths (individually or as part of a group of bolt-
bol‘r—lrm\- n rows) given for this bolt-row in Table 6.6;
tension) m is generally as defined in Figure 6.11, but for a bolt-row located in the extended part
of an extended end-plate m =m, where m, is as defined in Figure 6.10.
Flangecleatin | 0.9 g1,
bending ks = s

[eer  1is the effective length of the flange cleat from Figure 6.12;
m 15 as defined 1n Figure 6.13.




ocw.utm.my @ UTM

LEPEEE FELOE Bl STBE

Rotation Capacity

The clauses in the code only valid for $235, S275 and S355

The design value of the axial force N, in the connected member does not
exceed 5% of the design plastic resistance Nz, of its cross-section

For bolted joints:
— If the design moment resistance is governed by the design resistance of
the column web panel in shear, adequate rotation capacity is assumed
when d/t, <69

— When the design moment resistance is governed by the column flange
in bending and endplate or angle in bending, sufficient rotation
capacity if the thickness, t for these components are:

t<0.36d |
fy
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Rotation Capacity

* For welded joints:

— The rotation capacity of a welded beam-to-column connection is given

as: h
fey = 0,025

b

— Provided that its column web is stiffened in compression but unstiffened
in tension, and its design moment resistance is not governed by the
design resistance of the column web panel
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Example 1 : Connections
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