SureourSug [IAID) Ul 101N I01USS

wormgn L,

'simoy ¢ Ajeyewrxoidde oxe) pinoys 1rodar oy Jo uoneredoxd oy ey payedronue st 3| ‘PROIIO M\

“xrpuodde ue ur popnjour oq Ued SUONE[NI[ED AUy Xipuoddy

(Aym pue [enba aq Koty

PINOYS IO ‘SIOqUISW U0 UBY} S)UIOf UO SI0JOBY SOULISISAL JOMO[ 9N () [H SV PINOYS ‘SOINIONNS [99)S JO USISOP Y U]
'SoINJoNNS

1093 Ut syurof papom pue pajjoq dus uonouy ySuons YSy poerjoq Joe[q JO SILIOW JATE[AI O} SSNOSIP A[JoLg
891

9[3uIs © JO S}NSAI Y} UO PAskq NI} SUOIIISSE dSAY) ATy "Peo] 2anjrej payorpaid ay) 0) peoy aInjrej [enjoe Y} Jo onjel
3y} 0] 9peW 3q P[NOYS 0UAIIAY /Iulof Jo 2dA) yoes 10} A10108S11ES 18 () [H SV UI (d) S1010B] JURISISAI A ATy
‘PaAdIYOE 9q KBl SIY) MOY 1593FNG (UTISOP UI PISN 9SOY) Sk dWes dY} 91 SUOISUSWIP JIdY) Jey) 9INSUD 0) pajoadsur
9q sp[om ey 1 St juepodwl MOH "SP[OM 9Y) JO SUOISUSWIP PAINSEIW PuE [BUILIOU YY) 0} uonuape Ienonted
Ked (uS1SOp Ul PAIOPISUOD ST} ST MOH (d[qe[ieAr iep a3 Suisn 991jjo uSISOp © Ul IoduISud UL JO SUOne[no[ed
ayy j09e siy) S MoH  (S91nIodoid/suoIsuswIp paInsesll pue [BUILIOU J) UIMIOQ QJUIYJIP & 1Y) S| e
*SjuIof POpoM JLIOWIWASE PUE JLHOWWAS U0IMIOq UONIUNSIP AW P[NOYS IPOd dY) JuIy) oA o “syurof
dey ojqnop pue 9[Furs Fuisn Jo SJLIOUW DAIR]AI O} SSNISIP PUL “JUTO[ POP[OM [[OBD UI dIN[Ie] JO WISIUBYOIW o) QLIS e
uentoduar syjoq dus uonouy jo Suruoy3n 1001109
oy ST Aym ‘s1omsue 1no£ Jo 3ysiy oy uf ;peoy ainjrey oy (q) pue difs 3s11y Je peoy oy (&) 03 oxyew yurol duig uonoryy oy
ul $3]0q 9y} Jo FuruayS1 oY) SOOP IOUIIP JeyA\ (SH0q ypSuans-y3iy Sursn ur juepsodwi sjjoq jo Suruy3n oyl sy e
*SJINSAI POAIISQO A} UBY) 19JeaIT/UBy) SSO[/0) JUSIJJIP/sk owies oy a1e suonorpaid ayy Aym
SuOSeal Aue SSNISI(] "PeOJ/POUl dIN[IeJ [enJoE A} Y)IM PeOJ/pOotl AInjiey pa3orpald oy} aredwiod ‘UOIOUUOI OB 10 e

*9[qeins 9q pynom (uorsanb yoes 10j J0u — 210} Ul saded ¢ - 1) sprom 0001 - 00S Aj9rewnrxoidde
Jo uorssnosip y juentodur paiopisuod sjutod 19410 pue ‘syutod Surmor[oJ Y} JO UOISSNISIP JOLIq & opn[ou] TUOISSNOSIq

'1S9) OB Ul PAUTe)qO PEO| WINWIXEW dY) PUB DAIND [oBD
Furjoqe] A[1e9o 9593 yoeo 10j jo1d orydeisoine oy jJo Adooojoyd € opnjou Jueprodwur paIdpISuUOd ejep 19Yjo
Aue opnjou] ‘papn[oul aq prnoys suun “Aoeded payorpaid ay 01 [enjoe dy) JO ONeI AY) PuE ‘Opoul dUnjre]
[emoe pue pajoipaid oy ‘Ajoedes [emjoe oy ‘uowroads rernonied jeyy 0y djqesrjdde sontoedeo pajenores
[[e ‘SUOISUOUWIIP JUBAJ[QI [[B MOYUS P[NOYS 2[qe} yoeg (S9]qe) § — sjudwiadxa ) s)[nsal ay) aje[nqe], Snsay

‘[NJasn 9q p[nom uawIdAds oY) Jo sadeys pauLIOJop dY) pue dUIYORW FU1so)
O} JO YOIS JOLIQ Y/ °1S9) OB SULIND Opel SUOIBAIdSqO AUk pue a1npadoid 1s9) oY) osLrewruuns A[Joriq AI9A "POTIOIN

“uowiLIddxad 9y Jo wie 9y) JurUI[INO ‘UONONPONUI JOLIq B 9pN[ou]  TUONdNpONU]

“Jodas usnMm e Jo sjuswaiinbai syl uo uonewloyul BuiAuedwodde ay) peas pinoys suspns

“SuoISSIwqns

|enpiAIpul ew 0) Pajoadxd a1k SJuApMIS ‘padeInodud S1 19Y130) SunjIom J[IYA\ “suonsanb Juimooy dy) 01 somsue

1814Q 9AIS 9SBA[J °SOIOU ASAY} UI USAIS UOTJBULIOFUI ) 93ed1[dol 0) PIou OU ST 210U ], "PopIuqns oq 0} paimbai st 1rodor v

Tioday

1odax oy ur uorsnyour 10§ 31 jo sardooojoyd urejqo
pue 9o1d oryderSojne oy oA0WY “SOINJESJ [Ensnun AU SJON| "9[qLI0)IP OB SOIUIYJIP AUB JIOYIoyM 23S 0 Sjurof om)
9y} Ul SeJBLINS IN[Ie] Y} d1edwo)) "PauIeIqo Sem P[aM Y] JO uonenoudd [[nJ IOyIaYM SSISSE 0] SIOBLINS dIN[IR) Y}
surwex? ‘rernonaed Uy ‘s)MsaI Oy} pjodJJe oArY Aew $)09Jp Aue 03 uonusye Jurked ‘omjrej 10iye jurtol oY) YOS
‘SUOIIOAUUO0D POP[OM O} 10, "PLO] WNWIXEW Y} YIIM I3Y3050) “popIodal 9q [[Im 159} yoed Jo jo[d oyderSone
Uy "uononnsap 0} paisal 9q [[im uswroads yoeq "Surse) Surmp Suruaddey stjeym Sururedx oq [[14 J0JeISUOTIIP
INOA - 1050 JYSTW Jey) SHUSAd Aue 0} Js9) Yyoed SuLmnp uonuope Aed 's1s9) oy [[& wioyted [[1m I0jenSuowop oy,

‘uoisual 1joq wnwiuiw
alj) 0} s}10q du3 uay61) 0} paiinbai anbuio) a3 BYeIND[ED “(S'T'S T PUE H°T°ST dSNE[D) 1]0q TTIA Y UL NX € O 9010 € So0nput
1°q1 01 Aerewnxoidde jo onbioy e jey) sojedIPUI UONRIQI[ED SIY ] "SIOUSEM PUR SINU 1Y) Im s)joq dud uonoty yisuans
Y31y 9y} 10J PauIL)qO UIIQ Sy JAIND UONBIGI[Ed Y/ N 0§ 01 PAUOISUS) 9q ISNUI UOL0SUU0d Paj[oq y3uans Y31y sijoq Y,

SVENELNE]

'(9°6 U0N29S) sa3pa de[d Yl pue [0y OB UdIMIAq
PUE ‘IOYIOUR PUE J[OY JUO UIIM]I( SIUBIEI[D FUIUIIUOI 9POI dY) JO SIUWAINDAI Y} S199U1 JUI0[ AU} 19YIAYM 39S 0] JOYD)

‘spom pue s3j0q ‘erd oy Jo sontodoid [ererew oy ureIqo 03 (1)01°¢°L'6 PUB [°€°6 ‘1°C SI[QEL 03 9P 9q UBD 20UIJY
*(G°G ¢ asne[) pue ¢ 9]qe]) Uondduuod yoed 10y (d) 10308y Ayoedeo oy jo osn ojerdordde ay) yum a1ed eroads aye],

*(SUOISUQWIIP PAINSEIW A} PUL SUOISUSWIP [BUILIOU O] }0q U0 paseq) (0]°¢'L 6 9SNB[D) JBays P[om e
(#'T'¢'6 osne[D) Sutreaq ur A1d
(1'¢€°¢°6) Anjiqeaoiaias 1j0q
(1'T°¢°6 9sne[D) Jeays jjoq
(01'T°6 pue 7', asne)) suroped axgoery o[qissod e SULIOPISUOO 9INJ0RI) UOISUI) UOTIOIS
(7' L @sne[)) PIoIA UOISUD) UOIIAS
1918 PAIOPISUOD 9q 0} AINJIB] JO SIPOW oY, ‘00 SV Suisn opouwr ainjrey jey) 1oy
Kyroedes uSisap pue Aj1oeded [eUro o) 9)L[NO[ED PUE ‘UONOUUOD Yors 10 djeridordde sapow amyrej o[qissod [[e 10pI1suo))

‘suorsuounp oyerrdordde e oInsesw pue SUONOAUUOD AU} QUIUEXS 0) AT8 SHUAPNYS ‘YUAWLIAXS oY) d10Jog

jutof popjom dej o[3urg
jurof poprom dey o1Surg
§110q aperD §'g Y yurof dep pajjog
§110Q dperD 9 Y yurof dej pajjog o
:IOPISUOD 0} SUOIOOUUOD §, dJE QI [, "UONOIUUOD JUIJIP B IOPISUOD [[1M ord — sdnoiS 4 ojur SPIAIP P[NOYS SSe[d YL

SSe1D Ul paliio}iad aq 01 SUOe|nJe) [eniuj

*110da1 © 9)LIM PUE “S}S3) ) JAISSQO ‘SUOLIB[NI[BD
Areurwuryoid wirogrod ‘SUOTSUSWIIP JUBAS[QI A} QINSBOW ‘SUAWIOAAS o1} SUIIIEXA 0) PAIMbaI aq [[1M SJUOPMIS - SJUsWIAIINbay

‘001¥ SV 3O 6 % L suonoag pue
‘S0J0U QINJOI] | SAIMIONIS [99)S O3 JO (] 29 ¢ SIoydey) Yim uonounfuod Ul peal aq PINoYs Sa)ou ISY [ - S80UIRLY 4810

“uoIsud)
Ul SUOIIOAUUO0D PAP[dM pue ‘pajjoq dus uonowy y3uans Y3y ‘pajjoq 3de[q JO dIN[ie] PUL INOIABYI] S} dUIWIEXD O, - WIY

UOITewI0ju| [eiauas)

UOISUa] Ul SUOIJ8UU0D) SSe[) AJ0Teioqe |

T $34NJ2NUS |981S 90ZETINAID

Burisauibug pA1D Jo jooyds AJupAg Jo AysadAIu YL




12 50 12 50

32

~faf A%
mid il

Double Lap Single Lap

Each run of fillet weld to be 6mm nominal size

Connection Details for the Welded Lap Joints
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These are nominal dimensions only. Students must remeasure the dimensions to obtain the correct values/
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SECTION7 MEMBERS SUBJECTTOAXIALTENSION

7.1 DESIGN FOR AXIAL TENSION A member subject to a design axial tension force (N*)
shall satisfy—

N/ N
where

¢ = thecapacity factor, see Table 3.4

N; = thenominal section capacity in tension determined in accordance with Clause 7.2.

7.2 NOMINAL SECTION CAPACITY Thenomina section capacity of atension member shall
be taken as the lesser of —

Nt = Agfy; and
N = 0.85kAnfy
where

Ag = the gross area of the cross-section

= theyield stress used in design

ki = the correction factor for distribution of forces determined in accordance with Clause 7.3
the net area of the cross-section, obtained by deducting from the gross area the sectional
areaof all penetrations and holes, including fastener holes. The deduction for all fastener
holes shall be made in accordance with Clause 9.1.10. For threaded rods, the net area shall
be taken as the tensile stress area of the threaded portion, as defined in AS 1275.

fu = thetensile strength used in design.

<
|

>

7.3 DISTRIBUTION OF FORCES

7.3.1 End connections providing uniform force distribution Where for design purposesit is

assumed that the tensile force is distributed uniformly to a tension member, the end connections shall

satisfy both the following:

(@  The connections shall be made to each part of the member and shall be symmetrically placed
about the centroidal axis of the member.

(b)  Each part of the connection shall be proportioned to transmit at least the maximum design
force carried by the connected part of the member.

For connections satisfying these requirements, the value of k; shall be taken as 1.0.

7.3.2 End connections providing non-uniform force distribution If the end connections of a

tension member do not satisfy the requirements of Clause 7.3.1, then the member shall be designed to

comply with Section 8 using k; equals 1.0, except that Clause 7.2 may be used for the following
members:

(@) Eccentrically-connected angles, channels and tees Eccentrically-connected angles,
channels and tees may be designed in accordance with Clause 7.2, using the appropriate value
of k givenin Table 7.3.2.

(b)  I-sections or channels connected by both flanges only A symmetrical rolled or built-up
member of solid |-section or channel section connected by both flanges only may be designed
in accordance with Clause 7.2 using a value of k; equal to 0.85, provided that—

(i) the length between the first and last rows of fastenersin the connection or, when the
member is welded, the length of longitudinal weld provided to each side of the
connected flanges shall be not less than the depth of the member; and

(i) each flange connection shall be proportioned to transmit at least half of the maximum
design force carried by the connected member.
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9.1.5 Intersections Members or components meeting at ajoint shall be arranged to transfer the

design actions between the parts and wherever practicable, with their centroidal axes meeting at a

point. Where there is eccentricity at joints, the members and components shall be designed for the

design bending moments which result.

The disposition of fillet welds to balance the design actions about the centroidal axis or axes for end

connections of single angle, double angle and similar type members is not required for statically

loaded members but is required for members and connection components subject to fatigue loading.

Eccentricity between the centroidal axes of angle members and the gauge lines for their bolted end

connections may be neglected in statically loaded members, but shall be considered in members and

connection components subject to fatigue loading.

9.1.6 Choice of fasteners Where dlip in the serviceability limit state shall be avoided in a

connection, high-strength boltsin a friction-type joint (bolting category 8.8/TF), fitted bolts or welds

shall be used.

Where ajoint is subject to impact or vibration, high-strength bolts in a friction-type joint (bolting

category 8.8/TF), locking devices or welds shall be used.

9.1.7 Combined connections When non-slip fasteners (such as high-strength bolts in a

friction-type connection or welds) are used in a connection in conjunction with slip-type fasteners

(such as snug-tight bolts, or tensioned high-strength bolts in bearing-type connections), al of the

design actions shall be assumed to be carried by the non-dlip fasteners.

Where a mixture of non-dlip fasteners is used, sharing of the design actions may be assumed.

However, when welding is used in a connection in conjunction with other non-slip fasteners—

(@ any design actionsinitially applied directly to the welds shall not be assumed to be distributed
to fasteners added after the application of the design actions; and

(b)  any design actions applied after welding shall be assumed to be carried by the welds.

9.1.8 Prying forces Where bolts are required to carry a design tensile force, the bolts shall be

proportioned to resist any additional tensile force due to prying action.

9.1.9 Connection components Connection components (cleats, gusset plates, brackets and the

like) other than connectors shall have their capacities assessed using the provisions of Sections 5, 6, 7

and 8 as applicable.

9.1.10 Deductionsfor fastener holes

9.1.10.1 Holearea In calculating the deductions to be made for holes for fasteners (including
countersunk holes), the gross areas of the holesin the plane of their axes shall be used.

9.1.10.2 Holesnot staggered For holes that are not staggered, the area to be deducted shall be the
maximum sum of the areas of the holesin any cross-sections at right angles to the direction of the
design action in the member.

9.1.10.3 Saggered holes When holes are staggered, the area to be deducted shall be the greater
of—

(@  thededuction for non-staggered holes; or
(b)  thesum of the areas of &l holesin any zig-zag line extending progressively across the member
or part of the member, less (s%t/élsg) for each gauge space in the chain of holes
where
s = staggered pitch, the distance measured parallel to the direction of the design actionin
the member, centre-to-centre of holesin consecutive lines, (see Figure 9.1.10.3(1))
t = thickness of the holed material
Sy = gauge, the distance, measured at right angles to the direction of the design action in
the member, centre-to-centre of holesin consecutive lines, (see Figure 9.1.10.3(1)).
For sections such as angles with holesin both legs, the gatige shall be taken as the
sum of the back marks to each hole, less the leg thickness (see Figure 9.1.10.3(2)).
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Zig-zag line Prying force—additional tensile force developed as aresult of the flexing of a connection component
r in aconnection subjected to tensile force. External tensile force reduces the contact pressure between
‘ the component and the base, and bending in part of the component develops a prying force near the
49 edge of the connection component.
sl & | L Snug tight—the tightness of a bolt achieved by afew impacts of an impact wrench or by the full effort
o AN ‘ 5 of aperson using a standard podger spanner.
1 4# = 1, _ | pirection
of design
otion 9.3 DESIGN OF BOLTS
| L | 9.3.1 Boltsand bolting category The bolts and bolting categories listed in Table 9.3.1 shall be
‘ Sp Sp designed in accordance with this Clause and Clause 9.4.

Back Leg thickness
mark
Back mark

FIGURE 9.1.10.3(2) ANGLES WITH HOLES IN BOTH LEGS

9.1.11 Hollow section connections When design actions from one member are applied to a
hollow section at a connection, consideration shall be given to the local effects on the hollow section.

9.2 DEFINITIONS For the purpose of this Section, the definitions below apply.

Bearing-type connection—connection effected using either snug-tight bolts, or high-strength bolts
tightened to induce a specified minimum bolt tension, in which the design action is transferred by
shear in the bolts and bearing on the connected parts at the strength limit state.

Friction-type connection—connection effected using high-strength bolts tightened to induce a
specified minimum bolt tension so that the resultant clamping action transfers the design shear forces
at the serviceability limit state acting in the plane of the common contact surfaces by the friction
devel oped between the contact surfaces.

Full tensioning—a method of installing and tensioning a bolt in accordance with Clauses 15.2.4 and
15.2.5.

In-plane loading—loading for which the design forces and bending moments are in the plane of the
connection, such that the design action effects induced in the connection components are shear forces
only.

Non-slip fasteners—fasteners which do not allow slip to occur between connected plates or members
at the serviceability limit state so that the original alignment and relative positions are maintained.
Out-of-plane loading—loading for which the design forces or bending moments result in design
action effects normal to the plane of the connection.

Pin—an unthreaded fastener manufactured out of round bar.

COPYRIGHT

Other property classes of bolts conforming to AS/NZS 1110, AS/NZS 1111 and AS/NZS 1559 may
be designed in accordance with the provisions of this Clause and Clause 9.4.

TABLE 931
BOLTSAND BOLTNG CATEGORY
Minimum tensile
Bolting Bolt Bolt Method of strength (fuf)
category standard grade tensioning (see Note 2)
MPa
46/S ASINZS 1111 46 |snugtight 400
8.8/S ASINZS 1252 88 Snug tight 830
8.8/TB ASINZS 1252 88 Full tensioning 830
8.8/TF (See Note 1) ASINZS 1252 88 | Full tensioning 830
NOTES:

1 Special category used in connections where slip in the serviceability limit state is to be restricted
(see Clauses 35,5 and 9.1.6)

2 fyfisthe minimum il th of the bolt ified in the rels Standard.

9.3.2 Bolt strength limit states
9.32.1 Boltinshear A bolt subject to adesign shear force (V) shall satisfy—
Vi < ¢V
where
¢ = capacity factor (see Table 3.4)
V¢ = nominal shear capacity of abolt.
The nominal shear capacity of abolt (Vf) shall be calculated as follows:
Vi = 0.62fuke(npAc + nxA)
where
fur = minimum tensile strength of the bolt as specified in the relevant Standard (see Table 9.3.1)
k- = reduction factor given in Table 9.3.2.1 to account for the length of a bolted lap connection
(I;). For all other connections, k; equals 1.0
nn = number of shear planes with threads intercepting the shear plane
Ac = minor diameter area of the bolt asdefined in AS 1275
ny = number of shear planes without threads intercepting the shear plane
Ao = nomina plain shank area of the bolt.

COPYRIGHT
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TABLE 9321
REDUCTION FACTOR FOR A BOLTED LAP CONNECTION (k)

Length <300 300 < Ij < 1300 Ij> 1300
mm
K 10 1075 (1/4000) 075

9.3.2.2 Boltintension A bolt subject to adesign tension force (Ny) shall satisfy—
N = ONy
where
¢ = capacity factor (see Table 3.4)
Nif = nominal tensile capacity of abolt.
The nominal tension capacity of abolt (Nyf) shall be calculated as follows:
Nif = Adfur
where Agis the tensile stress area of a bolt as specified in AS 1275.
9.3.2.3 Bolt subject to combined shear and tension A bolt required to resist both design shear (V;)
and design tensile forces (Ny;) at the same time shall satisfy—

vi\oNg )
f 'tf =
(W) . (W.) <10

where
¢ = capacity factor (see Table 3.4)
Vi = nominal shear capacity calculated in accordance with Clause 9.3.2.1
Nit = nominal tensile capacity calculated in accordance with Clause 9.3.2.2.

9.3.24 Plyinbearing A ply subject to a design bearing force (V}) due to a bolt in shear shall
satisfy—

Vb < ¢V,
where

¢ = capacity factor (see Table 3.4)

Vp = nominal bearing capacity of aply.
The nominal bearing capacity of aply (Vp) shal be calculated as follows:

Vo = 320tpfyp ...9.324(1)
provided that, for aply subject to acomponent of force acting towards an edge, the nomina bearing

capacity of aply (Vp) shal be the lesser of that given by Equation 9.3.2.4(1) and that given by
Equation 9.3.2.4(2)—

Vb = adpfup ...9.324(2)
where
df = diameter of the bolt

tp = thicknessof the ply

fup = tensilestrength of the ply

a. = minimum distance from the edge of a hole to the edge of aply, measured in the direction of
the component of aforce, plus half the bolt diameter. The edge of aply shall be deemed to
include the edge of an adjacent bolt hole.

COPYRIGHT
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9.3.25 Filler plates For connectionsin which filler plates exceed 6 mm in thickness but are less
than 20 mm in thickness, the nominal shear capacity of abolt (Vf) specified in Clause 9.3.2.1 shall be
reduced by 15%. For multi-shear plane connections with more than one filler plate through which a
bolt passes, the reduction shall be determined using the maximum thickness of filler plate on any
shear plane through which the bolt passes.

9.3.3 Bolt serviceability limit state

9.3.3.1 Design For friction-type connections (bolting category 8.8/TF) in which slip in the
serviceability limit state s required to be limited, a bolt subjected only to adesign shear force (V) in
the plane of the interfaces shall satisfy—

Vs < Vg
where

¢ = capacity factor (see Clause 3.5.5)

Vg = nominal shear capacity of abolt, for afriction-type connection.
The nominal shear capacity of abolt (V) shall be calculated as follows:

Vg = uneNkn ...9331
where

w = dlipfactor as specified in Clause 9.3.3.2

Nei number of effective interfaces

Nii minimum bolt tension at installation as specified in Clause 15.2.5.1.

ky = factor for different hole types, as specified in Clause 14.35.2.
1.0 for standard holes
0.85 for short slotted and oversize holes

= 0.70 for long slotted holes.

The strength limit state shall be separately assessed in accordance with Clause 9.3.2.
9.3.3.2 Contact surfaces Where the surfaces in contact are clean ‘as-rolled’ surfaces, the slip
factor (0) shall be taken as 0.35. If any applied finish, or other surface condition including a machined
surface, is used, the dlip factor shall be based upon test evidence. Tests performed in accordance with
the procedure specified in Appendix J shall be deemed to provide satisfactory test evidence.
A connection involving 8.8/TF bolting category shall be identified as such, and the drawings shall
clearly indicate the surface treatment required at such a connection and whether masking of the
connection surfaces is required during painting operations (see Clause 14.3.6.3).

9.3.3.3 Combined shear and tension Boltsin aconnection for which slip in the serviceability limit
state shall be limited, which are subject to a design tension force (Nyf), shall satisfy—

VANLA
() (o) = 0

where
Vg = design shear force on the bolt in the plane of the interfaces
Ny = design tensile force on the bolt
¢ = capacity factor (see Clause 3.5.5)
Vg4 = nominal shear capacity of the bolt as specified in Clause 9.3.3.1
Ny = nominal tensile capacity of the bolt.
The nominal tensile capacity of the bolt (Ny) shall be taken as—
Nit = Ng
where Ny is the minimum bolt tension at installation as specified in Clause 15.2.5.1.
The strength limit state shall also be separately assessed in accordance with Clause 9.3.2.3.
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9.6.3 Maximum pitch The maximum distance between centres of fasteners shall be the lesser of
15t, (where t, = thickness of thinner ply connected) or 200 mm. However, in the following cases, the
maximum distances shall be as follows:

(@ For fasteners which are not required to carry design actions in regions not liable to
corrosion—the lesser of 32t or 300 mm.

(b) For an outside line of fasteners in the direction of the design action—the lesser of
(4tp + 100) mm, or 200 mm.

9.6.4 Maximum edge distance The maximum distance from the centre of any fastener to the
nearest edge of partsin contact with one another shall be 12 times the thickness of the thinnest outer
connected ply under consideration, but shall not exceed 150 mm.

9.6.5 Holes Holesfor bolts shall comply with Clause 14.3.5 and holes for pins shall comply with
Clause 14.3.7.

9.7 DESIGN OF WELDS

9.7.1 Scope

9.7.1.1 General Welding shall comply with AS/NZS 1554.1, AS 1554.2 or AS/INZS 1554.5, as
appropriate.

9.7.1.2 Weld types For the purpose of this Standard, welds shall be butt, fillet, slot or plug welds, or
compound welds.

9.7.1.3 Weld quality Weld quality shall be either SP or GP as specified in ASINZS 1554.1, except
that where a higher quality weld is required by Clause 11.1.5, weld quality conforming with
AS/INZS 1554.5 shall be used. Weld quality shall be specified on the design drawings.

9.7.2 Complete and incomplete penetration butt welds

9.7.2.1 Definitions For the purpose of this Clause, the definitions below apply.

Complete penetration butt weld—a butt weld in which fusion exists between the weld and parent
metal throughout the complete depth of the joint.

Incomplete penetration butt weld—a butt weld in which fusion exists over less than the complete
depth of thejoint.

Prequalified weld preparation—ajoint preparation prequalified in terms of AS/NZS 1554.1.

9.7.2.2 Size of weld The size of a complete penetration butt weld, other than a complete
penetration butt weld in aT-joint or acorner joint, and the size of an incomplete penetration butt weld
shall be the minimum depth to which the weld extends from its face into a joint, exclusive of
reinforcement.
The size of acomplete penetration butt weld for a T-joint or a corner joint shall be the thickness of the
part whose end or edge butts against the face of the other part.
9.7.2.3 Design throat thickness Design throat thickness shall be as follows:
(@)  Complete penetration butt weld The design throat thickness for a complete penetration butt
weld shall be the size of the weld.
(b)  Incomplete penetration butt weld The design throat thickness for an incomplete penetration
butt weld shall be as follows:
[0] Prequalified preparation for incomplete penetration butt weld except as otherwise
provided in (iii), as specified in AS/NZS 1554.1.
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(b)  Atthecap plate or baseplate of a compression member, welds shall have alength along each
joint line of at least the maximum width of the member at the contact face.

(c)  Where abeam is connected to the face of a compression member, the welds connecting the
compression member components shall extend between the levels of the top and bottom of the
beam and in addition—

(@) for an unrestrained connection, a distance (d) below the lower face of the beam; and

(i) for arestrained connection, a distance (d) above and below the upper and lower faces
of the beam,

where d is the maximum cross-sectional dimension of the compr
9.7.3.10 Srength limit state for fillet weld A fillet weld subject to adesign force per unit length of
weld (vi,) shall satisfy—
Vi < GV
where
¢ = capacity factor (see Table 3.4)
vy = nominal capacity of afillet weld per unit length.

ion member.

The design force per unit length (viy) shall be the vectorial sum of the design forces per unit length on
the effective area of the weld.

The nominal capacity of afillet weld per unit length (w,) shall be calculated as follows:
Vo = 0.6fpntike

where
fuw = nominal tensile strength of weld metal (see Table 9.7.3.10(1))
tr = design throat thickness

k- = reduction factor given in Table 9.7.3.10(2) to account for the length of a welded lap
connection (ly). For all other connection types, k; equals 1.0.

TABLE 9.7.3.10(1)
NOMINAL TENSILE STRENGTH OF WELD METAL (fi)

Manual metal arc Submerged arc (AS 1858.1) Dominal tensle
electrode Flux cored arc (AS 2203) mgtal ,
(ASINZS 1553.1) Gasmetal arc (ASNZS 2717.1) MPa
E41XX WA40X (see Note) 410
E48XX WS50X 480

NOTE: Not included in AS/NZS 2717.1.

TABLE 9.7.310(2)
REDUCTION FACTOR FOR A WELDED LAP CONNECTION (k;)

Length ‘:;‘”e'd* hw I = 17 17<ly = 80 >80

ke 1.00 1.10-0.06ly, 0.62
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