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CHAPTER 2
DESIGN REQUIREMENTS

2.3. MEMBERS

3 Hollow Structural Sections (HSS)

The width-to-thickness ratio, A/t,, of HSS members shall conform to the require-
ments of the AISC Seismic Provisions and shall conform to additional cross-section
profile limitations applicable to the individual connection as specified in the appli-
cable chapter.

User Note: Only the ConXL and SidePlate connections allow the use of HSS
sections.
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ANSI/AISC 358-16

ANSI/AISC 35851-18
ANSI/AISC 358s2-20

An American National Standard

2.3.

(3)

' of 2

CHAPTER 2

DESIGN REQUIREMENTS

MEMBERS

Built-up Box Columns

The width-to-thickness ratio, bft, of plates used as flanges shall not exceed
0.6,/E/Fy, where b shall be taken as not less than the clear distance between
web plates.

The width-to-thickness ratio, h/f,,, of plates used only as webs shall conform to
the requirements of the AISC Seismic Provisions.

Within a zone extending from 12 in. (300 mm) above the upper beam flange
to 12 in. (300 mm) below the lower beam [lange, [lange and web plates of box
columns shall be joined by CJP groove welds. Outside this zone, box column
web and flange plates shall be continuously connected by fillet welds or groove
welds.

Exception: For ConXL moment connections, partial-joint-penetration (PJP)
groove welds conforming to the requirements of Section 10.3.2 shall be per-
mitted within the zone extending from 12 in. (300 mm) above the upper beam
flange to 12 in. (300 mm) below the lower beam flange.
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ANSIJAISC 358-16
ANSIZAISC 358s51-18

ANSI/AISC 358s52-20
An American National Standard CHAPTEH 5

BOLTED UNSTIFFENED AND STIFFENED
EXTENDED END-PLATE MOMENT CONNECTIONS

(3) The concrete structural slab 1s kept at least | in. (25 mm) from both sides of
both column flanges. It is permitted to place compressible material in the gap
between the column flanges and the concrete structural slab.

CHAPTER 7

BOLTED FLANGE PLATE (BFP)
MOMENT CONNECTION

Exception: Bolted flange plate connections in SMF systems with concrete structural
slabs are only prequalified 1f the concrete structural slab 1s kept at least 1 1n. (25 mm)
from both sides of both column flanges. It is permissible to place compressible mate-
rial in the gap between the column flanges and the concrete structural slab.

uf’.b_./vdbﬂ‘j l/ld‘{ [

9w 3 § gw gy glaow

Ol i S St Fwily
Slelw o
X TIPSR

BZwh (99 g palid

St (i &S (slas!
Ol o O yio pdd

OloisLu o 1 5 530

SV sl g1ty T

Page: 17



onT S SHS ) P11 3 pleid b (ho O 5 jio oS Lo St dineS’ slast L 313 Jlgw Gy
S y90 il b 33 890 Sl okising YL QS 4 oages P11 3 lgie 4 Wil (AISC kel
Cnglin &) b ik JI9 Canglio UL il 39 1305 <03 (o S giiden iutd i 55b oy alsld J 5 |
P 3o b Cigliio JUAG1 8 590 p o 1 g Cawl Ol 48 5 A5 40 (D 14b 40 40 &5 (Vgi (0 LS o it S
81510 Sled! i w5 LS Sledt 33 Mp il 31 I 1) 099 walgd (iwod Slb Wb 43 (0 0

(385 o o> 9 3 9 w2 Jlaow

o 3 urgio o 5Lt b 45 ouks oS5 P13 ol i 43 el (oho 1 g o Cean 9 @Bl 93 “'”’f“:::‘:"“‘*
wwil 09903 T sl (o 5lal 4od 81 3 1 P11 oI EC8 Liowd w99 (o0 Joli 15050 ©
1FoY 318,5 \o
Eurocode 8: Design of structures for earthquake resistance s N
gl (g g i
ST (wudS dinS slas!

E\_C_, il o O o phs

OloisLu o 1 5 530

Page: 18



i 3l A A0 S o

Iyz) oo g B8 45 00 ) oo M) Jihs Soio b Arfe (el 4 iCada (o (1055

; ry R .
Slesen |l g (poploibe Iy SeheS eendii sl o3l hrl it
o ! : - apcs 5 8 : g ol .. ; 9 o 3 § oy 93 s Lo
.-,_u:'-:' IJJ'. Tﬁjjbﬂdﬁﬁfdﬁ| jgﬂh&ﬁ;mmihﬂaﬁdf—fw;ﬂ 0'}}%”&0“ @wb
drd s plogl eoldl 2l Dldas g9y oo el a0 Ol b o
\F.Y ot 5 e
{? . s s J - ~1~L‘ L s - * e ﬂL‘ ‘s n.._..'-:,Lm :“ Jl :hé""‘i&ﬁ“j “l'
- - < JUJ_; S - - (S JUJ_..-' S S P > 5 P ::=~~,w6w‘
Ol o O yio pdd

AISC360: N1. GENERAL PROVISIONS

Quality control (QC) as specified in this chapter shall be
provided by the fabricator and erector. Quality assurance
(QA) as specified in this chapter shall be provided by others
when required by the authority having jurisdiction (AHJ),
applicable building code, purchaser, owner, or engineer of
record (EOR).
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Stairs

One approach:

Movement
allowed

connection
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* Continued function

[

[

[
* Detail to allow »L

Stairs

* Act as braces

o Stiff

* Not ductile

necessary

o [,=1.5

movement
o Maintain gravity support
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Stability bracing "9 **

. Braced at defined
MQE?HF?IFSMF FL spacing
Lot (o 1 Brace outside of

. Moment diagram

Sy

J':"? .J'

hinge ragion
Braced at column

74

AlISC 358

77

= : First brace may be
T~ e omitted if composite
i slab is present
L, )
Sh Supplemental
og g dawgin lateral bracing

Exception: For both systems, where the beam supports a concrete structural slab that is connected
between the protected zones with welded shear connectors spaced a maximum of 12 in. (300 mm)
on center, supplemental top and bottom flange bracing at the reduced section is not required.

ui"t,_/vuuﬁ‘jm‘f l

9w 3 9 o 3 9 ylaows
Ol i S St Fwily
Glale o

IR SR
(DGl (59 g g palid

St (i &S (slas!
Ol o O yio pdd

OloisLu o 1 5 530

SV sl g1ty T

Page: 43



S g JLail Al (551wl AISC341 40l (T g yloid b (o 1 4 s pdd S G3lao 2T 7 Jlgw il
o dl i 51t B a0l (T (3 90 gl (3l G150 3 3109 (wis 3950 WL B (g 4 S
Gl (5990 S o Sl 5 0309 e (S B 33 3 ki (it it oSS Latl 9o YL Aol
sind ) 7 90 & JLail & ko Sl i

2 %0 3 3905 Sl 30 (S0 g g 4 o Jlal Jxo 50 g il S H g @i 1 )
Q& i 10 W5 Jlail ool Wl i OYLai! Clof 1 Gillao O y90 (1 30 Dgw Jdio (g &) RIS y90
Qg 3513150 A1gF (3 10 09 MBS hako a5 3590 Sty ) 905w Jlail g Sl Jbxo (g JU
JU sleo olT (Wit ¥ 31 o (598 (g g ard gy Alagl y S )iy (S0 o1 L 4> 3 515 40
A2 g0 £ 3 A 1 &5 Cusl ol 1 g8 WO JU 3155 50 B g 4y Jlail Jmo 53 i S
e (01 W1 (55090 ol )5 g cwl 3148 9 995 (995 A b i (991 Wl Talisko

JU 99 2 Wb JLail 4G 43 olST (Wil Y 5 oS 598 (ygiw 9 sl pd ANy ) © 3900 o 9O
29585 5 30 (R Hleo 1510 15 o Sled g Il 0399 (o S 4 (g G il lgo 1510 (i
99 45 597 4 O3 50 0015 1,5 N ylan K3 My 3 (< ol Lt BB © 590 99 4 4la0 o Jos
oo S b398 505 ol JLail 40l (> &5 2 5 B30 1 ST Wled Juio o 41 1y o 52 9908
S 4 903 00 83151 pd Conmn (o -39d oo Jog T 31 9908 18 SBgh JU &1 38 SIS JU 31 il
3 Jlail Aol lgo B dgw ooliin! Jlail acid> 03gusm 38 (I oS Conw 3 ¢ W 4o A1 4lgo (!
,é@b@ﬂ%b,@é,ﬁjw@pgé,&b.éﬁwﬁhoumw'&u@p
W39 (0 RS [y uihigo ©9Lad bt 30 g 910 392 g 1 ol (T

uf’b../vdb/}’u' 1{1¢f{ [

9w 3 § gw gy glaow

Ol ) o pRS S Gl
Sl o
1FeY o1 5 Ve

(DGl (g g palad

ST (wudS dinS slas!
Ol o O yio pdd

OloisLu o 1 5 530

Page: 44



908 Sl 30 5RO i g 4 g JLail Jomo 30 g Wil S5 (B0 U (ol dr> (g @lado 51 —Y
39 (0B pI JIAISC341 g S Coro 30 W 2 O 590 (9 33 $Ogw Judio (g 43 51233 390 i y90 o
Sty 3 9908w JUail 4 (b (ygaw abolio 49801 48 dwwy (o0 a0 & S €051 092 g g (!
2leo © 90 (Y 30 g SO ) 30 oud Hleo 1y Jlail Al g (o0 ¢ 410 5 42 g Wil hake a5 9 590
4> 3 E95 ) Biw 51 45 Sl (ol BT 35 (VL JU 315 90 Tl (ygiw 4 3 JLail Jomo 38 (ygiw s JU

o o) JF1 (5 3590 OB 315 g Cul 51 9 39 395 (5095 A b i (! il Tl

39 GO g (g & i Jladl Joo 58 g Wil S5 (DB b g o 4 b S H (g @lado 51—
sowl o310 ylgon 53 dalgd Cals ) oS (09 o (ygins 43 11250 190 i 970 g1 905 Slutiol

Alrp Jeb by Aty povsee slanal o le oleS Gl b D5
g Tuley b ) DLl les ssn Sk e e b s Al

255 deloee aBlosass A5 Lols (g 350 SloS 5 wlolp b aie jLis g0 Cueglie -

S5 25 60 51 LS g 58 S Y
Ao A e bl ddy Solasal poses jomme s> Orm JlEs)ee (e Seeslie ST
d.‘r u_':-'L:bﬂf" r&j-..l‘: d..u}.a JL:i > GE‘;LC u_".n...,.nl el J_La T—J‘—ﬁ—?—?—?—\ . ..1l..._1 )‘3' 4'15 k::_l_?‘?.«_l

Dg doils 050 oo 5 Sl b Sl G0 s el

O

9w 3 § gw g9 ylaow
Oy yio S oo Fwly
Sl o

VFoY 8185 1o
BZwh (99 g palid

ST (wudS dinS slas!
Ol (o Oy g0 pd

OleisLu o O 5 a0

VP skl sl y TP

Page: 45



el ¥ a0 K Vo st 4811 Lalo,
QQ.';») QL>- JL dg> g4 éLCb ;waLB.o
i Sy ‘r‘—ﬁa ol 00
o5 Jb %‘9;4 Jb 89y Olees
da> sla yew lp Llols gals |,

Sl aid b e e Sanlis s0) il o

YAY aYYA axio add Conn
35 pado byl 1 G glie! ablie ol o Bl S39 Solol P Ve-4-Y-1e

Sowen gld ;s F-)-Y-Y-)e

idg s b sd sl Jlie 0 (o0 lhoriiSiow) (Kwse sy ogas 59

g b b VoY=V oy il igpte & otigd Jate sibyed sk 9 @M Jb Juail

Cmed FATN-N s Slosbons oty o5 (32 @0 5 Jlail v jpe e Saglis &

I T e R

Higd e g Jb s 4l jloge 48

S G)e dmtd o359 J cdlaisle glass g (HSS) JSO bl abais b slaigin 18 0 pad
Srosns 9 Srogy S b 5 slad Bl p (po ghanSiiow) Sug
90 Caaglio IS ool ol T sl g oo A 0 e (gt Jb 4 e

D3 el |l 10 (g dezae lacuaglis & dx e el g pgRe ez 0

JA UL 2oty Fte sl Y oo &5 glael Gl g (L L) b g slacagian
Migd (et 3 o sl uloly sl )5
(QEAREA T S KRN C-#| P9 LRSS SO ORp-TRveing 1 F PRI PR - PP OE 2E |
(V=) e =RaVah s ol illae) g )lid b JALS 35 1t (ga 0 il j0 (il mogs adid =Y
(T=) =010 i Billas) (083 55 500 (59 Hlae 0 Gl adge FuSgy2 T

(F-V--4-¥Y \‘.\..«}Lhﬁ)hg)w‘.sfdao’,‘g ghu):ubw\.?ww ¥

“

L:L,a‘.kuﬂf.‘_;)l.ﬁ Jh—o[,f,u‘_;.‘.uh.p._(a}.\.u » ol ._;.L.‘..éu:.sl‘f—b

(0-)+-9-Y-\+ J—Jda.h.a) L“ ul’-ﬁ&

VomtaYe e ol i) el dadir jo 5 -F

Siigs W)y V-T-T-T-3e

JU Jlait ol sne b se sl b Jlie 0 Sowgm sla )y Sl oV ) slaldls o

-\’-:r Q....u ».:;‘;"" «“ :.A.a.’,.:aJ.a.- 6‘2}?. ~<.,.:L 3 ‘_«\rb

Sla aholis g gl 15 Sty 0dd Juaie K5 bad catus oS g 4y a3 &5 Vlail 4 (it
Opt 8 (o s Bllas) Goiw azy 0 L0 jee eaglie 5 by b (Sovss 512G

Sy e (90 9y aley b g Oy 0 Gy ogmge lacaglin 4y iy

uif'u./vduau‘ md‘{ f

9w 3 § gw gy glaow
Oy yio pBS Como Fwly
Sl o

1FeY 8105 e
Mgl (g g pudiid

St (i &S (slas!
Ol o O yio pdd

Oloas-lw o O 5 a0

Sl Bty y o g 0091 JS H alado (51318 b (ygiuw 5159 80 Vo—A—Y—1e Wy 10 59290 Tilgy :TY Jlgw Gl
ol w0 39 slad> s o (51 Wad AISC 40 592 JWO (wod & cowwl 03l BB pé (o A (s [y
A8 yo 35 o SBL iy 30 g 99 Cwoglio jI 41415 alidlxo yob 4 BO Corw (wwl i & 1 (tlg

g (> 5b g g (91 W0 30 Voo (5199 Wb (g (S § 39 Wlod (0 5 yii0 g 0903

SV sl g1ty TP

Page: 46



29 39290 Ll :YY Jlgw Gl
RYvpr JUR *FL R REL B £ ERRW)
9 099 JSW H alado ol 1o s
> b pgw sy Wity o
ool 4 ool 00! BB g of
Slp A=d AISC 0 g2 WO
ol i 50 Sl A b (g
Coumo (ow! oo Al Sl
3 AL adlre gob 4 0
Ay ¥ gw 9> Cwglio
9 09g0 Jadpo ¥ yoin syl
S gn S §59 Wlod (0 ke
Lowd i woyd Yoo olp Wb

Sgw 2y

YAY axio pdd S

(339 Ceobius b by paaka Ju cwls T5% 3 5 wiie | Lais gt eoq K

o) e S \b)!é)':j oMuas! P (_5).»)3) 8 (&9, J'U:'é),) JLQJ! c?‘:“::'ﬁ'? /‘;W
.é‘:..:: d.d; )h: 3 ).;LQS‘M u’,..:.uo g A3 30 B A ).Enb)g.o

Sl JalS 3985 b 5)bed (e E5 ) b Oyt Jb & (Sosn Sy o9 ¥
2 o wadydogs AleF am il eliil) Dpo 10 el e 5 4 loge ADeT g
Dl a3 .8 o o 5SS Kl 559 Sedxa 0.75 31 LS ol dw i s

Es b (aslan 550) Gl (LafS G0 b Gt Sl 4y Ko a5 sz D
.63;1950 :f...:.r’:‘ ‘_.:r}'?' _)' oclaie! el o ..».:»La QAJJ:_’J 5.'.:',5‘ l.?".,? 5} é}L,,.:' _J..':_,J-
3 (Sasn (B39 S57ee by eaglie Plp s e s p) oo s aeglie

Sa X3 5 Jai 0 cackas 3. b ek Sl b ules

51993 g Sglie 4 wlo 1> Kiwsn 5,9 b sl YY J‘w
s b gl sl yoiw sl (6,5 aladlxs So0ds axg5 S

u?u,xt@uﬂd l/‘cf{ f

9w 3 § gw gy glaow

Ol ) o pRS S Gl
Sl o
1FeY 8105 \e

(DGl (g g palad

St (i &S (slas!
Ol o O yio pdd

SV sl g1ty TP

Page: 47



q = 1.2Dead + Live
"~ swo  BEAML " wwn  BEAMR N
Ll L a1 1 L i1 1
g 01 T ' pa_ I
I| — e - - L o e - e - - - - -
||| 40cm 520cm 40cm | 40cm 520cm 40cm |
WVIU=8329600 MU=7568000 W MU=8329600 | MU=7568000
Vu=36696  be20 Vu=16296 - Vu=36696 ) i Vu=16296
I :“.2 § :u 2
b <l b el
T = T e
' " . u

b b o lp 2 (e i e Suglie 5l ST Jbe Glgin
;J o )ﬂJ i 3&} | as LerLua ‘Hlb m-mﬂL?Luﬂ L{ )ﬂ.e LSAJLHJ \H JL:€1
(ST52)

r
(&9

|'~'f'“\_F
@

ui;u_.,/vdb;lu; mcf{ f

9w 3 § gw gy glaow

Oy yio pBS Como Fwly
il o
TX IR

(gl (59 g g pabid

St (i &S (slas!
Ol o O yio pdd

OloisLu o 1 5 530

SV sl g1ty T

Page: 48



P1= 177225.53 kg

p2= 161021.28 kg
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(b) For fillet welds, the available strength is permitted to be determined accounting
for a directional strength increase of (1.0 + 0.50sin'~0) if strain compatibility of
the various weld elements is considered,

where uc;b_./udl,;.’@,‘,&f{.
¢ =0.75 (LRFD); £2 = 2.00 (ASD)
0 = angle between the line of action of the required force and the weld longi- § i 3 § gwy) s Unows
tudinal axis, degrees 1y o pdS Sdo gwily
, : : i . _ oleisle o
(1) bor a linear weld group with a uniform leg size, loaded through the center ot
gravity 1FeY 8105 e
Ry = Fpy Aye (J2-4) 2wl 9 3 g ol
where Coun (gl S sloe!
Fry =0.60Fgxx(1.0 + 0.50sin'%0), ksi (MPa) (J2-5) by o S, o o2

Feyx = filler metal classification strength, ksi (MPa)
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254 4da Moment Ratio UCJ’L’T’/VJL’*"’J’/‘&K'

_—
=M 1 (E3-1) o
¥ ;‘”:_ ) 292 The followmnes relationship shall be satiafied st beam-to-colomn connections:
. Mg
where 206 m; =10 (E3-1) R .
M = sum of the projections of the nominal Texoral strengths of the columns - 9 Wﬁ? 9 W)ﬁ )“W
(ingluding haunches where used) above and below the joint to the —"‘-E"f where - N .
heam centerline with a reduction for the axial foree in the eolumn, ::"5 L = “mlﬂﬂ*r:””-‘ﬁ“m“h"‘f the “':‘IJ::’“;“] ﬂ“:‘:\ilﬂuﬁtm’ of mr_';'w"]':m U‘)ﬂ Mé m @bs'
. S i T ne . 259 (1ncinding hannches where vaed) above and below the jount to eam
kip-in. (N-mm). It is permitted to determine l"w'“ as follows: L] centerline with a reducticn fod the axial force in the column p-m (N . ' “" Lﬂ
E'”:x' -3 P — o .".-"1'-:.'] (E3-2) £ | e It Ls perrnitted 1o determine L‘L'H:p_' as follows, Q @
302 By =EZ [P — R g | E3-2)

When the centerlines of opposing heams in the same joint do not coincide,
the mid-hne between centerlines shall be osed.

YPoY 318,5 1e

Selsmle Provirlors for Sruciural Sool Bulldwgs, xx, 2022
L‘rﬂ']'w, = sim of the |:'3Til'il_'::.'|.i.l.:|T'I:-» aof the expected Aexural :-;ln."llg?l"l:-» ol the ,szggg.?:zt‘iﬂiﬁdm:h . . -
heams st the plastic hinge locations 0 the column centerling, kip-in. :h@gb us“ 9 M
(MN-min). Tt is permitted to determine EM by as follows: )

ST (wudS dinS slas!

Y M pp = XMy + 0z My,] (E3-3)
Ag gross area of column, in.® {mm?) gtwu GSJ‘O 9‘)}&0 ﬂbé
Fye = specified minimum yield stress of beam, ksi (MPa)
I-:T‘- specified minimum vield stress of column, ksi (MPa)

Mpr  =maximum probable moment al the location of the plastic hinge, as
determined in accordance with ANSIFAISC 358, or as otherwise
determined in a connection prequalification in accordance with Section
K, or in a program of qualilication testing in accordance with Section
K2, Kip-in, {M-mm)

i

Whea the centeclines of opposmne beams 1 the same jount do ot comeids,
the mid-line betoreed cormeriines shall e wsed

A
u
"'L."I

#

A% = sum of the projections of the expected flexural strengths of the beams af
the plastic hinge locations to the colwma centerhne, kip-in, (M-mea). It is
permittad 1o deterrnme LA an follows:

Lan Lan
=5
=] O LF

=)

La
-
L

:‘.M;.: — !-|.‘I-.r.|" ¥ fn':."lll-'-

AT - y , o SV sl g1ty TP
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285 3. Analysis
286 For special moment-frame systems that consist of isolated planar frames. there are no
287 additional analysis requirements.
288 For moment-frame systems that include columns that form part of two intersecting
289 special moment frames in orthogonal or multi-axial directions, the column analysis of
290 Section E3.4a shall consider the potential for beam vielding in both orthogonal
291 directions simultaneously.
292 User Note: For these columns, the required axial loads are defined in Section D1.4a(b).
293 4. System Requirements 0%
294  4a. Moment Ratio t@
295 The following relationship shall be satisfied at beam-to-column connections:

IM,
296 =10 (E3-1)

XMy,
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Exception: The requirement of Equation E3-1 shall not apply if the following condi-

tions in (a) or (b) are satisfied, "-"",u‘ Py ol &) P.<0.3P, o'l)b ylals (6T b WlS 5 AN o oS AT (i
' . - i . Ty e o — / REEETI s
(a) Columns with Pp <0.3P, for all load combinations other than those determined f:‘h"‘ T Aﬁ 3 g Vg8 Lozl paled LS FW P FVCAR'U" s yee 5l n
using the overstrength seismic load and that satisfy either of the following: & - : 5 . a “t YU
(hﬁ' W )' ‘5‘3) bl dmlpd ls 5 g (S gn ub’b_/(fdbylu'l/!cf{ l

(1) Columns used in a one-story building or the top story of a multistory - - ' “
building. - I D ] oen e s -0 - N X .

i . _ A abdis caolisle 2l dide sleigiw g Al S slaleisle sl et -

(2) Columns where (i) the sum of the available shear strengths of all exempted a l,
columns in the story is less than 20% of the sum of the available shear oy 20 )1 S L,;U] Sg>ge gf‘:')f ;""SG” & goams PLY Q.E.Jo & k_glb‘_};.w )’ 5&!.\.6 -Y ’ Wﬁ- 3 w)ﬁ Pl
strengths of all moment frame columns in the story acting in the same - ‘ - . .
direction, and (i) the sum of the available shear strengths of all exempted o5 JU"Q] 39790 oy Conglin Eone § ddab Q] SR g 990 o Caglin J5 )l y yR0 Mé A TED G“bv
columns on cach moment frame column line within that story is less than a & .

33% of the available shear strength of all moment frame columns on thai b Bl ui Sa e .s""A)'.’ ':""Su‘ JS ey 33 }' )-05 -U)b )’5 387%0 ¢ S8y » Qlo.olw @

column line. For the purpose of this exception, a column line is defined as
asingle Iifm of Lf()l|1n|n<1)r {mrallcl lines (.1Icnlumns located within 1049 of )-1 S dhold o o Sgd o J)&,] szl’o Sloyeme b joome & onw jee AL Q!' P .
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Washers used under heads of pre loaded bolts shall be chamfered according to EN 14399 -6 and positioned with
the chamfer towards the bolt head . Washers according to EN 14399 -5 shall only be used under nuts . Plain
washers (or if necessary hardened taper washers ) shall be used for pre loaded bolts as follows :

a) for 8.8 bolts a washer shall be used under the bolt head or the nut, whichever is to be rotated ;

b) for 10.9 bolts used with steel grade S2 3 5 washers shall be used under both the bolt head and the nut;

c) unless the use of washers under both the bolt head and the nut is specified , for 10 .9 bolts used with steel 9 oW 3 § oy 9 ylnow

uif'u./vduau‘ md‘{ f

grades above S23 5 washers shall be used under the bolt head or the nut, whichever is to be rotated . 1y o pdS Sdo gwily
The allowable adjustment of grip length for preloaded and non-pre loaded bolting assemblies is given in Table 16. osloid by slo
Table 16 — Allowable adjustment of grip length for preloaded and non-preloaded bolting :
assemblies 1F.Y olo 5 1o
Preloaded bolting assemblies? Non-preloaded bolting assemblies gl (3 g g puliid
In addition to the minimum specified washer/s | In addition to the minimum specified washers up oyloidlbe o & 5 yio

to three washers or two washers and one plate
washer or one washer and one plate washer or a
plate washer may be used.

up to two additional washersP? or one plate
washer or one washer? and one plate washer

may be used. i _ . o
The combined thickness of the additional Iheu:r:nmblnedI;hn:rkness:}ftheaddltmna]waghers
shall not exceed 12 mm.

washersP shall not exceed 12 mm. Slal e, a8

SV sl g1ty TP

4 For preloaded bolting assemblies tightened by the torque control method (including system HRC) only one
additional plate washer may be used on the side that is turned. An additional plate washer or additional washer
may be placed on the side that is not turned.

b Washers in accordance with EN 14399-5 or EN 14399-6 as appropriate. Washers to EN 14399-5 shall not
be used for assemblies to EN 14399-4 and EN 14399-8, Page: 66
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F13. PROPORTIONS OF BEAMS AND GIRDERS

1. Strength Reductions for Members with Holes in the Tension Flange

This section applies to rolled or built-up shapes and cover-plated beams with holes,
proportioned on the basis of flexural strength of the gross section.

In addition 1o the limit states specified in other sections of this Chapler, the nominal
fNexural strength, My, shall be limited according to the limit state of tensile rupture
of the tension flange,

(a) When FAg, 2 Y5 Ay, the limit state of tensile rupture does not apply.

(b) When FyAp < iFyAg. the nominal flexural strength, My, at the location of the
holes in the tension flange shall not be taken greater than

,,:%‘23; (F13-1)
'
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(1) Bearing
(i1 When deformation at the bolt hole at service load is a design consid-
eration
Ry=24diF, (13-6u)

(i) When deformation at the bolt hole at service load is not a design con-
sideration
R” = 3 .{}fh‘}'—” {J.;'Ejh‘_]
(2) Tearout
{17 When deformation at the bolt hole at service load is a design consider-

ation
Ry=1.2.0F, (13-60)

{ii) When deformation at the bolt hole at service load is not a design con-
sideration

R" = lrS-llr'lrﬁf {Jj"bd}
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There arc no additional pancl zone requircments.

User Note: Panel zone shear strength should be checked in accordance with
Section J10.6 of the Specification. The required shear strength of the panel zone
should be based on the beam end moments computed from the load combinations
stipulated by the applicable building code, not including the overstrength seismic
load.
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