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P2.2, A PL3x8 of A514 steel is to be used as a tension 
member in a truss. What are the values of the yield stress, 
Z7.. and ultimate tensile stress, Z7 to be used in the design 
of this member?
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Practice problem 2.2 for A514 steel -CM#14
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1- SO

Steel
Type

ASTM
Designation

Fy
Yield

Stress3
(ksi)

Tensile
Stress3 

frsf}

Plates and Bars, in.

to
Q.75
ind.

over
0.75 10

1.25
incl.

over
1-25

10 1.S 
ind.

ever
1.5 
to 2 
incl.

over
2 to 
2L5 
ind.

over 
2.5
10 4 
inol.

over 
4to5
incl.

over
510 E 
incl.

over 
6toa
md.

over
8

A36
32 53--6O
33 53-40

A2K3F
Gr. C 30 55-75 d

Gr. O 39 60-ao d

ASM
Gr. 50 50 65-1MJ b b b b

Gr. 55 55 70-1M £ c £ C £

A70B Gr. 36 36 53-40

a Minimum, unless a range is shown.
b Applicable for plaies to 1 in. thickness and bars to 3!^ in. thickness.
c Applicable for plates to 1 in. thickness and bars to 3 in. thickness.
d Thickness is not limited to 2 in. in ASTM A233 and thicker plates may be obtained but availability should be confirmed.
’ This specification is not a prequalified base metal perAWS DI .1/DI »1M:201 5.

Applicable for plates to 3 in. thickness.
0 Applicable for plates to 1 in. thickness.

Table 2-5-CM#15-Carbon steel.
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Steel
Type

AS IM
Designation

Fy 
Yield

Stress3 
(ksi)

Fo
Tensile 
Stress3 

(ksi)

Plates and Bars, In.

to
0.75
incl.

over
0.75 to

1.25
incl.

over
1.25 

to 1.5 
incl.

over
1.5 
to 2 
incl.

over
2 to
2.5
incl.

over
2.5 
to 4 
incl.

over
4to5
incl.

over
5 to 6 
incl.

over
6to8
incl.

over
8

A572

G,r_ 42 4^ 60

Gr 50 50 65
Gr. 55 55 70

High- J 
StrenqU'i / 

Low- / 

^aichfZ

Gr. a u 60 75
Gr. 65 65 BD

A7D9 Gr. 50 50 65

A ■ fljj <vC Gr 36 36-52 56
A 1 U4J

Gr. 50 3D—65 65

AID6B'

Gr 50 50 65

G r. 60 60 75
Gr. 65 65 60 1

Gr 70’ 70 65
Gr 60 30 5D a I

Table 2-5-CM#15-High strength 
steel.



+ /5 Table 2-5
<5 Applicable ASTM Specifications

2- ° for Plates and Bars

Steel
Type

ASTM
Designation

Fy 
Yield

Stress^ 
(Ksi)

F„
Tensile 
Stress'1

(ksi)

Plates and Bars, in.

to
0,75
incl.

over
0.75 to

1.25
incl.

over
1.25 

to 1,5 
incl.

over
1.5 
to 2 
incl.

over
2 to
2.5
incl.

over
2.5 
to 4 
incl.

over
4to5
incl.

over
5 to 6 
incl.

over
6to8
incl.

over
8

CorrcisicirP
Pesist^it

High-
Strength

y A2^2L
)

42 ftS
40 67

50 TO

A5EE
42* 63
46* 67
50 7D

■ = Preferred material speciltcalion.
□ = Other applicable maleral sp^cificatjan. rhe avaiiab hty el wh ch she. j Id be CMitirinecl prior to spec licit an. 
I ] = Material specification does rot apply.

[\)o ~2<, fl fl

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

Applicable ASTM Specifications 
for Plates and Bars

Stool
Typo

ASTM
DeaHjnalioa

Yield 
Stroee*

(kal)

F*
Tortatlc 
Strom*

<fc>o
Quenched 

*n<1
ASM*
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Table 2-5-CM#15-Corrosion resistance Steel-New item



I’2,2, A PL3xS of A514 steel is to be used as a tension 
member in a truss. What are the values of the yield stress, 
F,- and ultimate tensile stress, Z7 to be used in the design 
of this member'?
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<b>

S
<c>

// S Z..Q

ASTM A572/A572M 
ASTM A7O9/A7O9M

Grode 
5o

Hollow sinutural sections <HSS)
ASTM A53/A53M Grade B 
ASTM ASCM VA50OM 
ASTM A5O1/A5O1M 
ASTM A6I8/A6I8M

ASTM A7O9/A7O9M 
ASTM A9IA/A9I3M 
ASTM /X992/ A992M 
ASTM AIO43/AKM3M

I lot >r< tiled structural shapes 
ASTM A36/A3*M 
ASTM A529/AS29M 
ASTM AS72/A572M 
ASTM A5SX/A5KKM

ASTM A572/A572M 
ASTM AS8K/A588M 
ASTMA7IN/, 
ASTM A1O43/A1O43M

STM I0MVA1066M
i <d> Bars 
bo* r ASTM AWA3OM 

I* ASTM A529/A529M

<c> Sheets
ASTM AMNAMIbM 
ASTM AIOI l/AIOI IM SS. HSLAS. AND HSLAS-F

L // ± /5
Steel Materials are tabulated-CM#15 

<a)

• Qorrosior 
fo* I"

ASTM AS47/AS47M 
ASTM AIO65/AIO6SM 
ASTM AIOS5/AIO85M

Plates /
ASTM A36/A3OM —£ CwOQT) 
ASTM A242/A242M 
ASTM A2S3/A2X3M -> C*rO0H 
AS 1 M AS 14/A5 14M 
ASTM A32WA529M C °<’'1

ASTM A data for different steel 



Sect A3. |

-------  t TABLE A3.1 
Listed Materials

Standard
Designation

Permissible
Grades/Strongths Othor Limitations

(c) Plates
astm A3&/a36m fmperiai ana meinc somDinea —
AS T M A283/A283M Gr. C or Gr. D —
ASTM A514/A514M —> Soo Noto (t>).
ASTM A529/A529M Gr. 50 (345) or Gr. 55 (360) —
ASTM A572/A572M Gr. 42 (290). Gr. 50 (345]. Gr. 55 (380). 

Gr. 60 (415). or Gr. 65 (450)
Typo 1. 2. or 3

ASTM A588/A588M — -
ASTM A7O9/A7O9M Gr. 36 (250). Gr. 50 (345). Gr. 5OW 

(345W). HRS 5OW (HPS345W). HPS 7OW 
[HPS485W]. or HPS 1OOW [HPS 69OW)

-

— indicates no restriction applicable on grades/strengths or there are no limitations. as applicable 
ERW • electric resistance welded 
|a)ASTM A1O8&/A1OB5M material is only available in Grade A therefore ft is permitted to specify ASTM A1085/

A1O85M without any grade designation
|b|Fof welded construction, the stoef producer shad tie contacted for recommendations on minimum and 

maximum preheat limits, and minimum and maximum heat input limits.

iff* maw f<n \frtn inral Sirrt Hmhhnvi, Auu'ii'l l« 2<>X3

New specs-360-22 data
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Spec 3 6o. 2.Z
TABLE A3.1 (continued) 

Listed Materials
Standard

Designation
Permissible

Grados/Strengths Other Limitations

(c) Platea (cont'd)
A ATM A1O4:v Atn :3M Gr. 36 (250) or Gr. SO (345) —
AS IM At 066/A 1 O66M Gr. 50 (345). Gr. 60 [415). Gr. 65 (450). 

Gr. 70 (485). or Gr. 80 (550) —

(d) Bars Z .
ASTM A . -
ASTM A529/A529M Gr. 50 (345) or Gr. 55 (380] —
ASTM A572/A572M Gr 42 (290). Gr. 50 (345).Gr. 55 (380). 

Gr. 60 (415). or Gr. 65 (450)
Type 1. 2. or 3

ASTM A7O9/A7O9M Gr. 36 (250). Gr. 50 (345). SOW [345W]. or 
HPS 50W (HPS345W] —

(e) Sheet
ASTM A6O6/A6O6M Gr. 45 (310) or Gr. 50 (345) Typo 2. 4. or 5
ASTM A1O11/A1O11M Gr. 30 (205) through Gr. 80 (550) SS. HSLAS. HSLAS-F; 

all types and classes
— indicates no rent net ion appbcablo on grodea/otrongtHs or there are no limitations. an applicable 
ERW » eloctnc resistance weldod

New specs-360-22 data for bars and sheets

FOX
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cm # /q-

Table 1-7A
Workable Gages in Angle Legs, in

/" 8"
Ing R 7 6 5 4 3'/J 3 21/j 2 Ito 1’A ito ito 1

s 
fll

4’fi
3 
3

4 
2ft
3

3ft 
2ft 
2ft

3
2

2ft 2 13h i^k 1ft 1 ft ft V( to

Wiite: Lnher i.i^ps m peimrtled 1n sud epearfic reqiiirwiHite affect to durances and edge rtstoiiiic liriLilicwti.

Prepared by Eng.Maged Kamel.

Workable Gages for angles based on CM#14
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1-52 DIMENSIONS AND PROPERTIES

—^r

/6>;/z Table 1-7A
Workable Gages in Angle Legs, in.

Leg 12 10 • 7 6 5 4 3’/> 3 2V» 2 iVe I’/l 1 »/l 1

11—-> 
la

f___ 1*

9
9i
9i
9>
A

6
3 

2W 
2V> 
Th

5
3 

2V» 
Th

4Vf
3
3

4
2Vj
3

3’/j
27.
27»

3
2
2

2V» 2 lV« 1* 1% 1 ft ft ft v«

Prepared by Eng. Maged Kamel
Workable Gages for angles based on CM#15



1-52

Table 1-7A
Workable Gages in Angle Legs, in.

fiT
“1 Leg 12 10 B 7 « 5 4 31* 3 21/2 2 I3?* 11/2 1*A 1V4 1

-

y--- F—1 ft 0

0J
01
04

a
3

Zl* 
2Y&

5
3

27?
21/i

4 Vi 
3 
3

4 
21A 
3

3 Vi
2 Vi
2 Vi

3
2
2

2 Vi 2 1 Vi 1 % VS % 54
(h
Sb

Hole: Uther oages jp permitted tn sjjtI spezr'iz requirements-subject to clearances anc ecge distance liirilatrns.

I 
I 
I 
I 
I 
I 
I 
I
I
I 
I 
I 
I 
I 
I
I 
I 
I 
I 
I 
I
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I

Workable Gages for angles based on CM#16



2-5 K

Yield

ksi
32 sj8 au

sa-aci

53 a-u

Gr. C 30 SS-75

Gr. D 33 60- fib
Gf. 50 M 65-100
Gr S3 S3 70-100

Gf. 36 36 sa--so
Gr 42 42

AS29--
A529M

A?D9/
A709M

Collect ig
elements

truer
1.5 
to 2

truer
2 to
2.5

over
2.5 
to 4

All a:ner 
tizzl icatkms

GENERAL DESIGN CONS1D

ASTM
Ofrsiqrotia ii

6trefislal 
ksl

A2B3/
A2fi3M(M

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
ITable 2-5 based on CM#16-Carbon steel
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Table 2-5 //

Applicable ASTM Specifications 
for Plates and Bars

St 12121 
Type

ASTM
Desi gn at io n

Yield
Slressr"\ 

ksi

Thickness, t, In.

Tensile
Sttess|a|, 

ksl
to

0.75

over
0.75 

to
1.25

over
1.25
to
1.5

aver
1 .5 

tQ 2

OWf
2 t»
2.5

over
2.5
tQ 4

ever
4 tn

5

over
5 tn

6

■over
6 to

6
over

6

High'
Strength

Ldw- 
Alloy

A572/
A572M|->

Or. 42 42 60
Gr. 50^1 SO 65

Gr. 55 ss 70
Gr. 60|r: 60 7S

Gr. 55 65 BO
A709/
A7O9M Gr. 50 SO 66

Al 043/
Al 043^1

Gr. 36 30-52 SB
Gr. 50 5O—6S 65

A1O6&
A1066M

Gr. 50 SO 65
Gr. 50 6a 7S
Gr. 65 65 BO H

Gr. 70 70 B6
&_ BO 80 HU ■

Table 2-5 based on CM#16-High  strength 
steel



Table 2-5
Applicable ASTM Specifications 

for Plates and Bars

■ = PrEfciTEd rridltnal Epecrticabon
□ = Oihsr appiicazilE materia specilicabiHi. tie arailatilrty cf when sHojH se corrfinried pror to specificatinn
□ = Matora specrcacon doesmit apply

Sli2i2l
Type

ASTM
Designation

Yield
Stress1"*,

ksi
1

Tensile
Stress,al, 

ksl

Thickness, £ In.

to
0.75

over
0.75

to
11.25

over
11.25
to
1j5

over
1 .5 

tQ 2

over
2 to
2.5

over
2.5
tD 4

over
4 tn

&

over
5 tn

fi

over 
ft tn

B.
over

B

Corrosion
Res rslant 

niqr- 
Strength 
Low -Allay

.A5aa/A50fiM

42* 63

48* 67

50 70

FrdnrtEE on fac ig pane.

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



TABLES FOR THE GENERAL DESIGN AND SPECIFICATION OF MATERIALS

Table 2-5 (continued)
Applicable ASTM Specifications 

for Plates and Bars

= Preferred material rheabcn
LJ = Other applicable matendl specification. me avalfeat]!rty cf wh*cti stioukl tie confirmed prwr to specificartion 
i l = Mab?nai specification does not a poly

Steel
Type

ASTM
Designation

Yield
Stres=sCal5

fcsi

«Fm
Teri si le

Stress|a\
ksl

Thickness, t io.

to
D.T5

over
O_75

lo
1.25

over
1.25
to
1.5

aver
1J5 
to 2

over
2 lo
2.5

OMOr
2.5
to 4

aver
4 

to 5

over
5

l.a€

OwOr
B

to B
over

B
Quenched

and
Tse mpered 

AJloy

A51 4JA5 1 4Mlhl

■&0 100-130

IOO 1 10-130

Cottos icmi
Resistant
Quenched

and
Te mpered 
Low-Alloy

ATOS/
ATO9M

Gr_ SOW so 70

Sr. HPS 
SOW so 70

Sr. HPS
TOW 70 BS-1IO

Sr. HPS 
inoww

OD 100-130

IOO 1 10-1 30

Note: FLeierencEd standards are irrl ended 1c« de the versions specified n AJSC Spt Chazs’hen Sechcr A2.
:aDMinc tileti. urie&E- a range s shown.
= ^This siaecrfication is not a preqi_L=irfied tiase mElaJ per AWS lDT-IjUI . 1 ML

ATThickness t= nc-l limrlscl to 2 im. in ASTM A2fUiLnA2S3M and thicker plates may be obtained but ava adiiny should tie confirmed. 
:.Ai pl icable lc" plates to 1i in. ttYctaress and bars to SVt in. thickness.

-=lAfia I icable Ic-r plates to 1 in. Ihicknes- and bars 1d 3 in. thickness.
^Type 1,2, -or 3 ccfly as grven in ASC SpecificaZmmi Table Ai.1l-
-’■Round bars up to and including 11 in. in diameter are perrrffied.

■Round bars up to and including 3ldz- nn. tan cksmeler are perrmrtbsid. __ /J

^p-e^ed
Quenched steel
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