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eracticeBottents 2 A5% oA steel is to be used as a tension
member 1n a truss. What are the values of the yield stress,
F . and ultimate tensile stress, F . to be used in the design
of this member?
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Practice problem 2.2 for A514 steel -CM#14 @3\* Ebro mei
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This specification is not a prequalified base metal per AWS D1.1/D1.1M:2015.
Applicable for plates to 3 in. thickness.
Applicable for plates to 1 in. thickness.

A “w o ' v |
C/’/_f-/g Agg—?“’f; to 8% and over From 0-78 > 8" Check O\IO/&»’D'/f/
Table 2-5
. 2- 50 Applicable ASTM Specifications
i ( ,
" for Plates and Bars
= Plates and Bars, in.
Fy Fu over | over | over | over | ower [
Yield Tensile | o |75 0| 125 1.5 2 to 2.5 over | over | owver :
: iress® tress® L .22 |o1.5 | tod LD o oS | 5to to ower
Steel ASTM S S 0 1.25 2| 25 4 |4 6 | Gtod i
NC Type Designation (ksi) (ksi) | imcl. | imcl. | imcd. | incl | imcl. | incl. | incl | imcl | imcl 8 i
/'b@m a 32
a6 58—
7w ﬁ\n\ - Gr. C 30 55-75 a
83" :
M}O Carbam~]_ Gr. D 33 BO—80 o
f 6{0 | erso 50 6E5—100 b b B = =
i AS529 v P
A, Gr. 55 55 70-100 < £ < g e
: 0&{@ <~ [a708| &ras a6 58-80
I T -5- - '
i 7 Minimum, unless a range is shown. [
b Applicable for plates to 1 in. thickness and bars to 3% in. thickness. I
¢ Applicable for plates to 1 in. thickness and bars to 3 in. thickness. I
4 Thickness is not limited to 2 in. in ASTM A283 and thicker plates may be obtained but availability should be confirmed. i
f
a

e
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/ - Table 2-5
Z~ SO pplicable ASTM Specifications
: |
| f(;?e for Plates and Bars
/{
: ! Plates and Bars, in.
I Fy Fy OvVer | over | over | over | over
Yield Tensile to |0.75to| 1.25 1.5 2 to 2.5 over | over | over i
Steel ASTM Stress? | Stress? | 0.75 1.25 (to1.5| to 2 2.5 to4 | 4to5 | 5to6 | 6to8 | over i
Type Designation (ksi) (ksi) incl. incl. incl. incl. incl. incl. incl. incl. incl. 8 :
Gr. 42 az 60 I
Gr. 50 50 BS
ASTD Gr. 55 55 7O
Gr. 60 G0 s
Gr. 65 65 BO
AFO9 Gr. 50 S BS
i — Gr. 36 A6-52 58
I s G 50 S0—-565 BS
I Gr. 50 50 65
i Gr. 60 B0 ris
[ A1066% Gr. 65 65 B0 z i
l Gr. 70 70 BS [
Gr. 80 830 1
I
[

N7 U AI0URE ond A [0 45" pere addAed

Gr 26 Graddeo 50 70
Grode 50 50 "7 6o 90 Table 2-5-CM#15-High strength

45 steel.
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I = Preferred material specification.
[C] = Other applicable material specification, the availability of which should be confirmed prior to specification.

[ =

Material specification does nat apply.

No Changes befween OM# 14 L CMpie

‘
) i
@ M4 15 Table 2-5
Q—Appllcabrle ASTM Specifications
| 2 for Plates and Bars
I Plates and Bars, in.
: Fy Fy OVEer | Over | OVer | over | over
Yield | Tensile | to |0.75to| 1.25 1.5 2 to 2.5 over | over | over i
Steel ASTM Stress® | Stress® | 0.75 | 1.25 |t0o1.5| to 2 2.5 to4 | 4to5 |5to6 | 6Gto8 | over ]
Type Designation (ksi) (ksi) incl. incl. | incl. | incl. | incl. | imcl. | incl. | incl. | incl. 8 :
42 63 i
Eurrﬁns.mn Ao e BT
“ﬁ':ﬁ'“ \ 50 70
Strengih / 42 63
Al g ASBE 45° 67
= M 50 70
i
I
[
I
I
]
i

Table 2-5-CM#15-Corrosion resistance Steel.
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Table 2-5 (continued)

for Plates and Bars

Applicable ASTM Specifications

Plates and Bars, .

f
i
i
= F, Fy ["over | over | over | over | over \t
Yield |Yonsite| to j0.75t| 125 | 15 | 200 | 25 over | over One/el
Stool ASTM Stross* | Stross*| 075 | 128 [toVD] W2 25 w4 [ 405 |Stod | 8108 | over
Type | Designation (kst) | (kst) | et | inch | ot | inct. | et | et incl, | inct. 87(;&}
°“"~':"“ 90 [100-130
o AR A*
Ym'” 100 110120
PR o, HOW o 70
Nesantiont Gr.WPS sow | %0 70
nd @a Ws7ow | 70 |B5-110 N
Tompared W 1100-130
= | /M Gr. WPS 10oW|— ,ASrﬂﬁgfz
i B - Prolormed matenial RpecICAtnN \ Y rQI”dV
[ ] - Other appicable matenal spocHicatson, (No ovadalaly Of Wwhech ARG D CONNFIMAG VW 10 APBCITICATION
I !N“, [) - Matonial spocmication does not gty
| 'tw S MM, Undens & TRl B alhown. &Mﬁ/efe
/! * Appicatin fw plates 10 1 i Pechress a0 hars 1 35 in ke

Y Aopscatie for plates 1 1 i thichoenn and Dars 5 D w Backnoss
* Thicknnes g mot Reniiod 10 3 0 AGTA AZED s theckey plades muay be obtaired DUt aviiiatisty ahosid B comferTmesd
S s speaiioaton s not » proguaified Dose metel per AVE Df 1D 1M 2010
' Apoicablo Yor plates 10 3 i INChbeda
b Appcatie s plates 10 1 I thechneas

for /170
I/Q"H/) 7'/01/\

Table 2-5-CM#15-Corrosion resistance Steel-New item
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P2.2. A PlL3x8 of A514 steel 15 to be used as a tension
member 1n a truss. What are the values of the yield stress,
F . and ultimate tensile stress, F . to be used in the design

of this member?
Practice problem 2.2 for A514 steel -CM#15

W Eased on CHM # 15
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Steel MStenalt 4rb tabulated-CM#15

(a) Hot-rolled structural shapes
ASTM A3G/AIGM
ASTM ASZUAS29M
ASTM ASTUASTZIM
ASTM ASSS/ASSSM

(b) Hollow structural sections (HSS)
ASTM ASS/IASAM Grade B
ASTM ASOIVASOOM
ASTM ASOI/ASOIM
ASTM AGIS/AGIEM

(c) Plates

enched |
"J WAS"’MAS'UAS!JM '

ASTM AS29AS29M

6 (d) Bars
CA70on tAS‘l’M AIG/AIEM
ASTM AS29/A529M

(¢) Sheects
ASTM AD/AOGOOM

Crg L

ASTM ATOWATOOM
ASTM A913/A91I3M
ASTM AV A99O2M
ASTM AT0S/ATO04IM

ASTM AB4T/IABAT™M
ASTM ATOGS/AT1D6SM
ASTM ATOSS/A1085M

oY

ZumCh(d

Coy - Hs

Coyros-on

Mufan "‘

hieh
syt

".\0 . | -
ASTM AL
ASTM A 1066/A 1066M

ASTM ASTUASTZM
ASTM ATOWATOOM

ASTM A data for different steel
ASTM ALO01I/AL101 1M SS. HSLAS. AND HSLAS-F

—

ASTM AZG/AIEM —2 Cor, «./200 ASTM ASTUAST2M —> Me.L:a
ASTM A242/A242M ASTM ASSS/ASKSEM

ASTM A283/A283M > Cordon

Carboh Grode 36
~.s.L-a Grode 50

Gr 50w
Gr f}’i SoW

Gr l1Ps 7oW
or |7PS oo

oL




Sect. AL MATERIAL 16.1-7

New speefrcatror AISC 360 - 22

TABLE A3.1
Listed Materials New specs-360-22 data

- :
f
1
i i
i f
i Z
I i
i i
i :
i
i Standard Permissible Ot i I
i Designation Grades/Strengths Limita - :
i
i (c) Plates i
i ASTM A3G/A3ZEM mwmm =3 :
: ASTM A283/A283M Gr. C or Gr. D = i
I ASTM AS514/A514M - See Note [b]. :
: ASTM AS29/A529M Gr. 50 [345) or Gr. 55 [380]) - §
0 ASTM ASTZ2/AST2M Gr. 42 [290). Gr. 50 [345], Gr. 55 [380). Type 1, 2. 0or 3 f
i Gr. 80 [415], or Gr. 65 [450] i
! ASTM AS88/A588M - - :
: ASTM A709/A709M Gr. 36 [250], Gr. 50 [345], Gr. 50W i
i [345W], HPS S0W [HPS345W], HPS 7TO0W - B
1 [HPS485W]., or HPS 100W [HPS 690W) i
i ~ iInclicates no restriction applicabie on grades/strongths or thore are Nno imitations, as appicable !
i « wlectric resistance welded Il
i :?TM atoasmv 085M material is only avallable in Grade A, therefore it is permitted to specify ASTM A10858/ i
OB5SM without any gracde designation,
1 wealded construction, the stesl producer shall be contacted for recommendations on MiENimum and :
i maximum proheat limits, and minkmum and maximum heat input lmits. i
: :
0

Srectfoeetionns fore Strwctural Stecl Butldhings, Angusy 1, 2022
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New  specfroalsom AZsc — 36022

TABLE A3.1 (continued)
Listed Materials

Standard Permissible
Designation Grades/Strengths

(c) Piates (cont'd)
ASTM A1043/A1043M | Gr. 36 [250] or Gr, 50 [345) -

ASTM A1066/A1066M | Gr. 50 [345], Gr. 60 [415], Gr. 65 [450],
Gr. 70 [485), or Gr. 80 [550)

Other Limitations

(e Bars W

ASTM A3G6/A36M - -

ASTM AS29/A529M Gr. 50 [345] or Gr. 55 [380] -

ASTM AST2/A572M Gr 42 [290], Gr. 50 [345]).Gr. 55 [380], Type 1,2, 0r3
Gr. 60 [415], or Gr. 65 [450)

ASTM A709/A709M Gr. 36 [250), Gr. 50 [345], S0W [345W], or _
HPS S50W [HPS345W]

(@) Sheet sheet

ASTM AGOG/AG06M Gr. 45 [310] or Gr. 50 [345] Type 2, 4, or 5

ASTM A1011/A101 1M | Gr. 30 [205] through Gr. 80 [550]) SS, HSLAS, HSLAS-F;

all types and ciasses

~ Indicates No restriction applicable on gradea/strongths or thore are Nno imitations, as apphcable
ERW = electric resistance welded

New specs-360-22 data for bars and sheets
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CHM # /Y A 7anub (| /-4 8

Table 1-7TA

Workable Gages in Angle Legs, In.
> 77 = 5"

8 | 7| 6 [ 6 [ 4 |32 3 |2V 2 [1Ha[1V2| 13|14

g | o [4V2| 4 (3| 3 | 2% | 2 |3t AVe| 1 | Vo | Tn | ¥
g | 3 |2V | 2Va| 2
g | 3| 8 2] 1%

g

Mabe: Other geges ane permitted o suit speciic requirements subject to dearances and edge distance Bmitations.

2

Workable Gages for angles based on CM#14

Prepared by Eng.Maged Kamel.
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Fag ¢ CM #15

1
[
N 152 DIMENSIONS AND PROPERTIES
e pdcled
= >t
1 '
[ 2 SEES
| /0 12 Table 1-7A |
Workable Gages in Angle Legs, in. .
i
= leg 12 |10 8 | 7 | 6| 5 4 |32 3 2% 2 | ¥ 12 1|1V 1
i g |6 |5 |4x| 4 |32] 3 T.?’h 2 YWt 1 [T TR |
a3 |s|e|an|2|-|-|-|-|-|-|-|-|-|-
i g lenlon|s|s |2ml2|-|=-|=|=|=|=|=]|=|[~]|-
i Bl gl <]« =]l ]=s]|=]|=]-=
: slall=-1=-1l=]|-=-1=l=]1-1=1l=-1-1=-1=]-]|-]-
' l ]
Note Omher Gages are Permined 10 st SHECIRC FRQUIEMEnts SAject 10 CNINCes 3nd s0ge Gstance hmitatons =
]
[

Workable Gages for angles based on CM#15

Prepared by Eng Maged Kamel,

L




1-52 DIMENSIONS AND PROPERTIES

C/#/{ — Jowe Zble
s CM /<

Table 1-TA
Workable Gages in Angle Legs, in.

Leg | 12 | 10 | 8 T B 5 4 [3'2]| 3 (22 2 [1Ha |12 |1¥e|1V0a) 1
[v] L 5 |[4% | 4 |3%e| 3 2% | 2 |13 13E 1] 1 Ve | e | ¥ | 9B
| 3 3 3 | 2% 2] 2 - - - - - - - - -
g |2V | 2% | 3 3 |2%= | 2 - - - - - - -

gy | 2Ve |22 | - - - - - - - - - - -

oy | 2Ve | - - = - - - - — - - - - - - -

Mote: Other gages are permitted 0 sut spacihic reguiremeants subject to clearamces and edge distance limstabons.

Workable Gages for angles based on CM#16
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: Table 2-5

: Applicable ASTM Specifications

j for Plates and Bars

i

i Thickness, L in.

i F,. Fe over | over

i Yield Tensile 0.75 | 1.25 | over | over | over | over | over | over
f Steel ASTM Stress(® Stress19.| to o to |15 |20 | 25 |4to |5 to | 6 to | ower
1 Type De-signation k=i k=i LS |(1.25 |15 |02 | 25 |[to 4 5 B 8 a8
: 32 S58—£0

§ Conne ctiing _

i AJESAIEM elements ==

i Al other -

: applications 680

I Carbsomn AZERLS Gr. C 430 5575

i AZRIME Gr D 93 GO—&D0 kel

: sy | Gr. 50 50 65100 EEOEEL

i ASZAOM | or. 55 o5 T0—100 =1 k=l k=1 ] =]

I ATOQY | |

: ATOGM Gr. 36 35 58—80

i Gr. 42 42 &0

f

Table 2-5 based on CM#16-Carbon steel
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. Y /1i5h  Sb /Lo '
: Table 2-5 )
) Applicable ASTM Specifications :
i for Plates and Bars :
: Thickness, t, in. i
i Fy Fors over | over :
i Wil ld "'I'ens(llrn 0. 75 | 1.25 | owver | over | ower | ower | ower | ower i
i Steel ASTM Stress® Stressi?l | to | to | to |15 |2t0| 25 |4to |5 to |6 to |over ;
i Type Designation ksi k=i 0.5 |1.25| 15 |[to2 | 25 |to 4 5 B a8 a8 i
I i 1
i Gr. 42 42 6O :
: ~ |er. sofs 50 65 i
' peoat| Gr. 55 55 70 :
B Gr. so™ B0 75 '
: Gr. 65 65 B0 B
. ATOS i
: s:;?rgﬁ aroon | B 50 50 65 "
: Low- | a104as | Gr. 36 G52 58 :
Alloy | A1043M01 =0y \ )
! el ol = Taﬁe—Z-S—baseden—GrM#—-é—th—s trength :
i Gr. 50 50 65 L, -
: Gr. 6O 60 75 b :
i i‘g;; Gr. 65 65 B0 i :
i Gr. 7O 70 BS .
: Gr. BO a0 a0 ] "
i




C//#/( Corrogion {20 ckonce

Table 2-5

for Plates and Bars

Applicable ASTM Specifications

Thickness, [ in.
Fi [ . OVEr | over
Yield Tensile 0.75 | 1.25 | over | over | over | 0Ver | over | over
Steed ASTM Stress@) Stressial | to o o 15 |2 25 |4t0 |5 to | 6 to | over
Type Designation ksi k=i 0.5 |1.25| 15 |[to2 | 25 |to 4 5 B a8 a8
Corrosion 428 63
Fegistan) | acM 57
High- AS88/ALBEM
Strength
50 7o
Low-Alloy

M = Preferred material specification
L] = Other applicable material specification, the availability of which should be confirmed prior to specification
[ = Matenal specification does not apply

Footnotes on facing page.

Table 2-5 based on CM#16-corrosion resistant high strength

steel



TARBILES FOR THE GEMNER AL IDESIGHN AND SPFECIFICATIONY OF BMATERIAL S 2-549 CW%’/{

for Plates and Bars

Table 2-5 (continued)
Applicable ASTM Specifications @f%@é@d

Thickness, L in
s Fam OWET | DWEr
Yield Tensile OLFS | 1.25 | ower | ower | OWer | OWer | ower | Ower yg
Steel ASTM StresstEl | Stress1# | 1o mw o 15 |2 | 2.5 4 5 & |ower 9
Type =i gration ks k=i 0LS|125 )0 1.5 |2 | 25 |[to S |05 |To6 | to 8 B
Quenched a0 100—130 / /
e AS1AAS1 4palt] , A
Tempered 100 110—130
Alloy
Gr. 0w i To
Cormosion Gr. HES \-/\/\f/
Resistant SO0 =0 0
Diwenched AN ] i
and ATOSM G;&"f 70 85-110 /. .P i
Tempered }ﬁ OJ C)Vﬂ
Lo - Adlony Gr. HES L i) 100130
100 100 110—130

Il = Freferred material specification fm /.S /01‘)/7/,

= erﬂrapplbc:zt_lln m aterial specification. the smailabiity of whach showld be comfirmesd pror to specifacation

HipinEmuem, uniss= & ramge s shown.
mﬂEEﬁBEIﬁEEImn = not a r.lnElql_EsﬁBd base metal par AWS D1 _ 10017 1KLL
FiThickmess = not limited to 2 in. in ASTM AZEIVAZEIM amd thicker plabes may be obtained bui availability should be comfirmed.
HMaoplicable for plates to 1 in. thickoness amd bars 1o 3% n. thickmsss
Hlannilicable for plates b 1 in. thickness amnd bars to 3 in. thickmess
cCn

o)
Quenched steel Z },7/) €f€c7 A&J o d

BlRoumnd bars up e and inchsding 11 in. in diameter are permtted.
- D I D D D I D N I I D I N I D O D D D D D D D O D D D I D I D I Y I D EI W I W G D D D O D I N I N I N O D I D I W E W =

] = Material specification does not apply
HNota: Redferenced standands are infended to be the warsions specifisd m AlISC Specication Secthon A2 M e CL[F

MRound bars up o and incheding 3% n. i diametar ane permitbed.

r
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