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Table 3-5 Fatigue Design Parameters

Stress Threshold
Cate- Constant, Frt, Potential Crack
Description gory G ksi (MPa) Initiation Point Illustrative Typical Examples
Section 1 — Plain Material Away From Any Welding
1.1 Base mefal, except noncoated weath- A 250 x 10° | 24 (165) | Away from all
ering steel, with rolled or cleaned sur- welds or
face. Flame-cut edges with surface structural
roughness value of 1,000 pin. connections
(25 wm) or less, but without
re-entrant comners. R ﬁ H
1.2 Noncoated weathering steel base 8 120 x 108 | 16 (110) | Away from all T Au
metal with rolled or cleaned surface. welds or
Flame-cut edges with surface structural (a) {b)
roughness value of 1,000 win. connections
(25 wm) or less, but without
re-entrant cornars.
1.3 Member with drilled or reamed B 120 x 10% 16 (110) | At any external
holes. Member with re-entrant corners edge or at hole
at copes, cuts, block-outs or other geo- perimeter
metrical discontinuities made to
requirements of AISC (2060) Appendix (al (b} (c)
K3.5, except weld access holes.
1.4 Rolled cross sections with weid C 44 % 10% 10 (69) At re-entrant cor-
access holes made to requirements of ner of weld
AISC (2000) Section [1.6 and Appen- access hole or
dix K3.5. Members with drilled or at any small
reamed holes containing bolts for hole (may
attachment of light bracing where contain bolt for
there is a small langitudinal compo- minor connec- (a) (h) {c)
nent of brace force. tions}
Section 2 — Connected Material In Mechanically Fastened Joints
2,1 Gross area of base metal in lap B 120 x 10® | 16 (110) | Through gross sec-

joints connected by high-strength
bolts in joints satisfying all require-
ments for slip-critical connections.

tion near hole

As seen with lap plate removed

Copyright © American Institute of Steel Constructien, Inc. Reprinted with permission. All rights reserved.
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Table 3-5 Fatigue Design Parameters (Cont’d)

Stress Threshold
Cate- Constant, Fri, Potential Crack
Description gory Cr ksi (MPa) Initiation Point Illustrative Typical Examples
Section 2 — Connected Material In Mechanically Fastened joints (cont'd)

2.2 Base metal at net section of high- 8 120 x 108 16 (110} | In net section orig- As seen with [ap plate removed

strength bolted joints, designed eon inating at side S

the basis of bearing resistance, but of hole e 'MW.W—.

fabricated and installed to all require- : A.— [N i

ments for slip-critical connections.

P on ta) (b} fc)

2.3 Base metal at the net section of D 22 x 10% 7 (48) In net mmnﬁ._o_._.c_.mm. T rrr!.u’udllllf. %

other mechanically fastened joints inating at side o o _'_ _—

except eye bars and pin plates. of hole

i pin P {a) i)

2.4 Base metal at net section of eyebar E 11 x 108 4.5 (31) | In net section orig-

head or pin plate. inating at side

of hole
{a) {b)
Section 3 — Welded Joints Joining Components of Built-Up Members

3.1 Base metal and weld metal in mem- B 120 x 10° | 16 (110) | From surface or

bers without attachments built-up of internal dis-

plates or shapes connected by contin- continuities in

ueus longitudinal complete-joint- weld away from

penetration groove welds, back end of weld

gouged and welded from second side,

or by continuous fillet welds.
3.2 Base metal and weld metal in mem- B’ 61 x 108 12 (83) | From surface or

hers without attachments built-up of internal dis-

plates or shapes connected by contin- continuities in

uous longitudinal complete penetra- weld, including

fion groove welds with backing bars weld attaching

not removed, or by continuous partial- backing bars

joint-penetration groove welds. (a) b
3.3 Base metal and weld metal termina- D 22 % 108 7 (48) Fram the weld

tion of longitudinal welds at weld
access holes in connected buikt-up
members.

termination into
the web or
flange

{a)

Copyright ® Amarican Institute of Steel Construction, Inc. Reprinted with permission. All rights reserved.
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Table 3-5 Fatigue Design Parameters (Cont’d)

Stress Threshold
Cate- | Constant, Fr Potentiat Crack
Description gory Cr ksi (MPa) Initiation Point Mustrative Typical Examples
Section 3 — Welded Joints Joining Components of Built-Up Members (cont’d)
3.4 Base metal at ends of lengitudinal E 11 x 108 4.5 (31) | Inconnected mate- 2-6
intermittent fillet weld segments. rial at start and
stop locations
of any weld
deposit {a) tb)
3.5 Base metal at ends of partial length In flange at toe of
welded coverplates narrower than the end weld or in
flange having square or tapered ends, flange at termi-
with or without welds across the ends nation of longi- ﬂ‘
of coverplates wider than the flange tudinal weld or &.
with welds across the ends. in edge of
. . s ﬁ_m_._m.m with wide —N- b} {c)
Flange thickness < 0.8 in. {20 mm) E 11 % 10 4.5 (31) coverplates
Flange thickness > 0.8 in. (20 mm) E 3.9 x 10° 2.6 (18)
3.6 Base metal at ends of partial length E 3.9 x 10° 2.6 (18) | In edge of flange
welded coverplates wider than the at end of
flange without welds across the ends. coverplate weld
(b}
Section 4 — Longitudinal Fillet Welded End Connections
4.1 Base metal at junction of axially initiating from end
loaded members with longitudinally of any weld t=thickness t= thickness
welded end connections, Welds shall termination e NAA{Y
be on each side of the axis of the extending into -~y
member to balance weld stresses. the base metal i HYIY
1 2 (al {b)
£ % in, (13 mm) E 11 x 10 4.5 (31)
t> % in (13 mm) E 3.9x10° | 2.6 (18)
Section 5 — Welded Joints Transverse {o Direction of Stress
5.1 Base metal and weld metal in or B 120 % 108 16 {110) | From internat dis- CJP - finish
adjacent to complete joint penetration continuities in : =
groove welded splices in rolled or filler metal or .-ﬁ
welded cross sections with welds along the fusion
ground essentially parallel to the direc- boundary
tion of stress. (a) {b)

Copyright © American institute of Steel Construction, In¢. Reprinted with permission. All rights reserved.
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Table 3-5 Fatigue Design Parameters (Cont’d)

Stress Threshold
Cate- Constant, Fry, Potential Crack
Description 0Ty ¢ kst (MPa) Initiation Point Ilustrative Typical Examples
Section 5 — Welded Joints Transverse to Direction of Stress {cont’d)

5.2 Base metal and weld metal in or From internal dis-
adjacent to complete joint penetration continuities in CJP - finish CJP - finish
groove welded splices with welds filler metal or
ground essentially parallel to the direc- along fusian “
tion of stress at transitions in thick- boundary or at
ness or width made on a slope no start of transi-
greater than 8% to 20%. tion when F, 2 (a] (b (c) (d)
F, < 90 ki {620 MPa) B |120x10% | 16(110) | S0k Fy= womﬂm_ AmNo MPa)

F, = 90 ksi (620 MPa) B | e1x10% | 12 (83) (620 MPa) at.

5.3 Base metal with F, equal to or B 120 % 108 | 16 (110) | From internal dis-
greater than 90 ksi R.No MPa) and continuities in
weld metal in or adjacent to complete filler metal or R =2 (600 mm)
joint penetration groove welded discontinuities \. CIP - fini .

. - . . - finish
splices with welds ground essentially aleng the fusion J
parallel to the direction of stress at boundary s r
transitions in width made on a radius
of not less than 2 ft (600 mm) with {a) ib) {c)
the point of tangency at the end of
the groove weld.

5.4 Base metal and weld metal in or C 44 % 108 10 (69) From surface dis- Site for potential crack initiation
adjacent to the toe of complete joint continuity at due to bending tensile stress
penetration T or corner joints or toe of weld R CJP
splices, with or without transitions in extending into
thickness having slopes no greater tha base metal or ﬁ E
8% to 20%, when weld reinforcement alang fusion
is not removed. boundary.

(a) {b)

5.5 Base metal and weld metal at trans- Initiating from geo-
verse end connections of tension- matrical dis- Site for potential
loaded plate elements using partial continuity at PJP crack ini _mg.o:
joint penetration butt or T or comer toe of weld ﬂ due to bending
joints, with reinforcing or contouring extending into ~_ PP tensile stress
fillets, F;, shall be the smaller of the base metal or, i
toe crack or root crack stress range. initiating at @&“\

Crack initiating from weld toe: d 44 % 108 10 (6$) weld root sub- ¥
Crack initiating from weld root: C | eq.(3-57) None Ject to tension
provided extending up (a) {b) {c}
and then out
through weld

Copyright © American Institute of Steel Construction, Inc. Reprinted with permission. All rights reserved.
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Table 3-5 Fatigue Design Parameters (Cont’d)

Stress Threshold
Cate- Constant, Fris Potential Crack
Description gory Cr ksi (MPa) Initiation Point Illustrative Typicat Examples
Section 5 — Welded Joints Transverse to Direction of Stress (cont'd)
5.6 Base metal and filler metal at trans- Initiating from Potential cracking
verse end connections of tension- geometrical due to bending
loaded plate elements using a pair of discontinuity at - tensile stress
fillet welds on opposite sides of the toe of weld _—
plate. f; shall be the smaller of the extending into
toe crack or root crack stress range. base metal or, e
initiating at —~ T
Crack initiating fram weld toe: c 44 x 108 10 (69) weld root sub-
Crack initiating from weld root: c” eq. (3-57) None ject to tension
provided extending up {a) {b) {e)
and then out
through weld
5.7 Base metat of tension lnaded plate C 44 % 108 10 {69) | From geometrical
elements and on girders and rotled discountinuity
beam wehs or flanges at toe of trans- at toe of fillet
verse fillet welds adjacent to welded extending into timmaterial = C
transverse stiffeners. base metal
{a) (b} (c}
Section 6 — Base Metal at Welded Transverse Member Connections
6.1 Base metal af details attached by Near point of
complete joint penetration groave tangency of
welds subject to longitudinal loading radius al edge
only when the detail embadies a tran- of member I cpP cJP
sition radius R with the weld termina- T
tion ground smooth. ~s
R = 24 in. (600 mm) B | 120 x 10° | 16 (110) R g T~
24 in. (600 mm) > R 2 6 in. (150 mm) o 44 x 10° 10 (69)
6 in. (150 mm) > R = 2 in. (50 mm) D 22 x 108 7 (£8) (a) (b) (c)
2in. (50 mm) > R E 11 %108 | 4531

Copyright ® American Institute of Steel Construction, Inc. Reprinted with permission. All rights reserved,

800Z-T-H19 FWSY



qe

Table 3-5 Fatigue Design Parameters (Cont’d)

Stress Threshold
Cate- Constant, Fm, Potential Crack
Description gory G ksi {MPa) Initiation Point Ilustrative Typical Examples
Section 6 — Base Metal at Welded Transverse Member Connections (cont'd)
6.2 Base metal at details of equal thick-

ness attached by complete joint
penetration groove welds subject to G
transverse loading with or without ~ CJP
longitudinal loading when the detail G
embodies a transition radius R with
the weld termination ground smooth: B
When weld reinforcement is removed: Near points of R
R 2 24 in. (600 mm) B 120 x 10° 16 (110) tangency of (a} (c)
24 in. (600 mm) > R 2 6 in. (150 mm) C 44 x 108 10 (69) radius or in the
6 in. (150 mm) > R = 2 in, (50 mm) D 22 x 10% 7 (48) weld or at
2in. (530 mm) > R E 11 x 108 4.5 (31) fusion bound- ~a CJIP

ary or member

or attachment %

'
When weld reinforcement is not At toe of the R
removed: weld either
Rz 24 in. (600 mm) C 44 % 16° 10 (69) along edge of {b) (e
24 in. (600 mm) > R = 6 in. (150 mm) C 44 x 10® 10 (69) member or the
6 in. (150 mm) > R 2 2 in. (50 mm) D 22 % 108 7 (48) attachement
2in. (50 mm) > R E 11 x 108 4.5 (31)
6.3 Base metal at details of unequal

thickness attached by complete joint
penetraticn groove welds subject to G
transverse loading with or without Y
longitudinal loading when the detail
embodies a transition radius R with
the weld termination ground smaooth. a
When weld reinforcement is removed: [F:3] {c)
R> 2 in. (50 mm) D 22 x 108 7 (48) | At toe of weld

along edge of -y

thinner material
R<2in. (50 mm) E 11 % 10° 4,5 (31) | In weld termina-

tion in small
When relnforcement Is not removed: radius R
Any radius E | 11x108 4.5 (31) | At toe of weld ib) id)

along edge of

thinner material

Copyright ® Ametican Institute of Steel Construction, Inc. Reprinted with permissian. All rights reserved.
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Table 3-5 Fatigue Design Parameters (Cont'd)

Stress Threshold
Cate- Constant, Fru, Potential Crack
Description gory Cr ksi (MPa) Initiation Point Illustrative Typical Examples
Section 6 — Base Metal at Welded Transverse Member Connections (cont’d)
6.4 Base metal subject to longitudinal In weld termina-
stress at transverse members, with or tion or from the
without transverse stress, attached by toe of the weld or<PJP
fillet or partial penetration groove extending into ~—p PJP
welds parallel to direction of stress member e
when the detail embodies a transition
radius, R, with weld termination e i
ground smooth: R R
R>2in. (50 mm) D | 22x10° | 7@®) (al bl fe)
R < 2in. (50 mm) E 11 x 108 4.5 (31)
Section 7 — Base Metal at Short Attachments [Note (1)]
7.1 Base metal subject to longitudinal In the member at
loading at details attached by fillet the end of the
welds parallel or transverse to the weld

g
direction of stress where the detalil T \A/V\
embodies no transition radius and
with detail length in direction of e
stress, g, and attachment height nor- (a) b

mal to surface of member, b:

a < 2in. (50 mm) 44 x 108 10 (69) b. av
2in. (50 mm) £ a<12b or 4 in. 22 x 108 7 (48) 'Q - ave-
{100 mm) .rr...u...-....rbr.'
@ 12b or 4 in. (100 mm), when b is E |11 x 108 4.5 (31) T
< 1in. (25 mm)
a>12b or 4 in. (100 mm), when b is B[ 3.9x 108 2.6 (18) {bl
>1in. (25 mm)

ie) (d}

[ )
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7.2 Base metal subject to longitudinal In weld termina-
stress af details attached by fillet or tion extending
partial joint peneration groove welds, inte member
with or without transverse load on
detail, when the detail embaodies a
transition radius, R, with weld termina-
tion ground smooth:

R> 2 in. (50 mm) D 22 x 108 7 (48) ta) b}
R<Zin, (50 mm) E 11x 10 | 4.5 (31)

Copyright © American Institute of Steel Construction, Inc. Reprinted with permission. All rights reserved.
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Table 3-5 Fatigue Design Parameters (Cont’d)
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Siress Threshold
Cate- Constant, Frags Patential Crack
Description gory G ksi (MPa) Initiation Point illustrative Typical Examples
Section 8 — Miscellaneous
8.1 Base metal at stud-type shear C 44 x 108 10 (69) | At toe of weld in
connectors attached by fillet or base metal
electric stud welding.
8.2 Shear on throat of continuous or F 150 x 10 8 (55) In throat of weld
intermittent langitudinal or transverse
fillet welds.
8.3 Base metal at plug or slot welds. E 11 % 108 4.5 (31) | At end of weld in
base metal
8.4 Shear on plug or slot welds. F 150 x 109 8 (55) | At faying surface
8.5 Not fully-tightened high-strength E 3.9 x 10% 7 (43) At the root of the
bolts, common bolts, threaded anchor threads
rods and hanger rods with cut, ground extending into
or rolled threads, Stress range on ten- the tensile
sile stress area due to live load plus stress area
prying action when applicable.
(a) (b} {c) (d)

NOTE:
(1) “Attachment” as used herein, is defined as any steel detail welded to a member, which by its mere presence and independent of its loading, causes a discontinuity in the stress flow
in the member and thus reduces the fatigue resistance,

Copyright © American [nstitute of Steel Constriction, Inc. Reprinted with permission. All rights reserved.
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