CVEN 446 Topic __ALASS \RZX\_€ORY RESSTON_MENBERE \MORE~S1 L& pate /23] 20

Structural Steel Design CEASE 71 : FLEXMRAL N\CMBEKS' = STI‘\‘BILLT:/ Page 1  of_|
| BEAM RESPONSE
FLEYURE -~ STABT(11Y of BEAM ] Ll M
‘ "L"p - <l cvmp; J T
AT CENEEEEE -~
,\/ Sy L /:/( /7 ,x e B R .l!{.. —_—' X
= i A | /& - 1 ) P
NN pa e | LT
I et B 3 7 2 Ly Y
| . | | i NN
é COM? quﬂme L‘]‘O‘ﬂ/) anﬂ'r "ra qul(‘f Iﬂid'crﬂ v q\gavd T"\;\’ : W \
—WHK—”“G\‘;( ‘__##: ﬁ'T— chcq | 97 T‘r\e i‘gv\g,:-»\ 'JC%G\nJQ ;’ \> | h” “
- L | | i_"\ ] 5“‘*??_
:_7 | Beah\ B\tp ecd dW"\ L a&cvq ‘/9) & WU‘T | f(\Torg‘;O*} | - _
 Thie | s fL 1 Tkl +o.rr,amj pucle ling f:LTB/) EEEEEEENEE
+_ (\U\"\ bf‘\felk 9735}% mQMQM jrmj!c“*—__/) ? % |
¢ Ir 1o Comp, I;u,.njc o fw V bf«w& | va\fi‘ LYB,  the  moment u}omv
}f? — I“lr\ =T MF—T 'F*ﬁ%x—q_‘—PlAﬁ&(—«‘&eth‘ Mmluluf

Plari'c  rnnoment
All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi;
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date
Structural Steel Design Page_ < of ||

) I.F hat "Fh“/\/ me{w. the | cq F’\t:f}'l ;I' COM‘:\ID“PA by ' LT'

>

EELTARED TN EEEE
i N _ w\‘\ i E ' f |
ALY & | B e L i ” | | | | BE
< <! - | | | I T I
- T B EERREEN NN
’ il ] /} | W
— : \ L : <
- e "‘“?O{‘*c < l ‘ \></ i \y/ T
il s ] N | P
- | : ; | ¥ e

AN

oTuge. SWBILITY Isaps:  FLANGE LoCAL BualIAG  (FLB) EREEEE =
| L L WEB . locAL  BukLING  (WLB) BN

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi:
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



Date
Page_ 3 of | \

CVEN 446 Topic
Structural Steel Design

CLASS.  OF SHAPE . |
ALSC AP B Tk Bill okl - 8419

A be | 1'26?
Flmge CAE 10 = ¢ 0.g EE- = 2

N | | 24, NG 7] [ =
| ] | - 4 REE.*
I ] s
Wi CASE f5: : < 376 g =] f"’fof
| - £ |
- S
nme é i e | 17
HEEN "f"h'r)qc-l— _Shepe = ne FLB o WLB for T-Shepul wnembers

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi:
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date
Structural Steel Design

Page "-|}‘ of |

BENDING CAfacrry of Gmppdt  SHAPES 7

ALY

AI;( Fz P9 l6.1-47 " W"Sl%\gigfv ST”’“‘\'AK!S . Cow\wm"'
7 ./ | e (% " : | :

'n

? Far‘ _ f—1... | . 1 :
1, ] IR % e | | ]
/Vln :-‘-' MF; = ')‘;/ a/x_ na Z‘IJ) - Bdg;c - ST"ChS’!’L\/ |

Ay
AL

=

=
S
S
1
M
o)
 ———
=
s
T09
N
P
/r‘_"
v
{
—
S
-

| —~ & [ T3]
ly =L | l\IO (\!_2%%

e E G M = BRI Ly-Ly) [ AMp & KEr QN

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi:
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date

Structural Steel Design Page 5 of \\
P Fer Ly 7L LT TRCdsH [ LT |
M E RS (2 (Ml [ [ (Fes) [ [ [ [ [
, | | B ' 'W:ff:q r |
wheee © L, = u\nlc. ;\ . 1 ‘ b ] ] ARNIR
- . face Ragt — & D
“ly, T St o) el ol [4=] Sek [ Peop , ;
A :A_/ / i ' T~ = L}L‘
| ,- ZIr [ | j ] L'b | .
F; ol Lbﬂ C l | "J‘c /L " / : . .
) /4 2 .‘\, + 0'078 e ’-——“\ (—Z—L“): -
(L) Sh et/ SN N .
| - Vel 11 I | Pan L };l
L fae ¢ (L8 [Pl [ AT [ 1] pnel /Lol £ ArlS) NN
NV D Netfg I 30, | (NI T (U b-Zo O/ [ 2] &)
i \ \ e I 777

{ _ Reduced  Form F2-6) _
i Pl TR % E= 29000"" f
N Y | | | | -
| T N kst
T T WO T all weshages

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi:
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date ___
Structural Steel Design Page Y |

|
o
LA
+

b, = distance égd_\-;..,pg\‘ ‘Cen’r{(of& & the Dcfamjd

-Q“ar i : =T==y

‘ Avng = N\ o
AL | 22 /lmay L L Fl=11

= ! LR I a

s Al Al oA ‘C _aA ~ /3 —

W For  ron- um}orh s mens

°\“er for an :r\;cvejqfé j?.\5 LTB §:hrcv\vg

——

,\i\i“““:. M.. o 2 ‘,ng. /V\aw\;enf n ﬂ\p \Jgi'\mcu;k \ekjkk

LAALY & |
/V\)‘ | = M_Dm; @ "f‘.L rn ‘an' Y : l( | e | 5
I A N Cp? Lol Beof fotsine
= o @ 59 L e LW | s | Cy . |
=5 | < T 1711 B " Moment
AA | G W %;/:I o6 | & W L el | s_
M EENN EEEEEEEE REENE N

Unbraed | cantlevels

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi:
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic

Date
Structural Steel Design

Page // of \

r\fﬂ

I W

VA 2t e

T RRRART NALUE ALY

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi:
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date

Structural Steel Design Page

g ot 1]

BEAM_ RESPONSE CURVE

IM\N

B, M

N (E2-1 | " e
P N e ==
n B e - N {
T TINIUPIRIN W (e T n
e N \, ) |
TR ST N "
i | ! | f | \ t \ —

.L:\ﬂi' HEEREEEEEEREASYEEEEY N

1 | ol |
B | sEomt | b — i - > e
| | a ‘_ Anelagkic | “441‘;_‘_‘46!_;(\. | ,_/ \r2 N \I"- :‘I %

-;93 fkdf ' LTB 1 N { - L T '
y - [ .
:; ! :
B Ly i * ;

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi;

may be copied, transmitted or otherwise used without the express written consent of Michael §. Brackin, Ph.D., P.E.



CVEN 446
Structural Steel Design

Topic

Date

Page

of

-

MORE. oN C,

# t)r\;\t.f= .qﬁW.- ""’\\!h Ly 2 Ly | |

) i v v ; |
> 'Can *Hnuam‘/., ki %(G\CE& 'h‘; P L\,, = ;O
! i : ‘ | i i Ry f i
‘ R L. : |

Sl bk =7 LbE L

AN

—Q

N

%Wf :

Ly

J
S
/

D

=~

X

NIV 4
|
Ly
=

=
w
[
N

-

____5:555;: M

~

zg.'
beset CASR

A\Y

a7

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi.
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date
Structural Steel Design Page 10 of \

EXAMPLE L BN | T ‘ T
GLVEN A S"’ﬂd\, S uppe rml lDeul._ \’V?—'{ X 103 /’t‘!q Z sffel) Continvensly | .
Omcl S‘f\viec‘l-o‘] Yo Seyyice [a-Culf u/ V\f V\/ qru“ . \A/: e ?-W { | % -

X ! -
fa b U\I/UV, | _ Ly -
_/D; " R S T Ly =0

4 Dot |k
" ?”‘\:Mf,

: ] E 0
v VvV y VI

{
4

=
Ba AN sW’L

Jd Z BEERER AR | BE | B
| REQD:  OFTERMINE  THE MAX SERVICE Loap THE BM CAN CARRY

SOLN: W24Xlo3: Zx = 20 in*

=3 ]
U ‘
i CG}@\‘"&UI"
| I HBFEA® J
N 959 < e <IEESC)] N >/‘,_,6 sodola
5 2y ; L L
| ’ HERR 'Sf"“f’ﬁ_/_
640 T —FLg
29 2 B adate o : -
- T \[€. 105 — | o
L 4 [ || W

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



CVEN 446 Topic Date
Structural Steel Design Page_ [{ of

| ) l'?., ‘ | pl podel . P . A O O
B, M= PMp= O F, 2 = 09(56") (2 )(5) = oo £
|: \ :V/ 7 \§ JNA=) | e
M.aerl & D B
AxXT—= T M
. | P | <,‘ 1 _le /lar- k"r\ (O‘\ A
WE 4 JotoFPT L5 1 w4 [\UPFOT T L0/ Sl
7 7 ) =em ;i = =TT 28T
i L]€ °") .

g
je!
A
X
~
<
N,
4
a
r’[:]‘\
S
),
1
oy
Y
AN
.T

% L oo
(S el
I 2k E
W = g0 | H
Jopl L] | o r,i/ =
| Wiedal |2 W0 ¥ b = | 23 %

All original material presented was created by Michael S. Brackin, Ph.D., P.E. and is copyrighted 2018. No Part or portion of this materi.
may be copied, transmitted or otherwise used without the express written consent of Michael S. Brackin, Ph.D., P.E.



