AISC-LRFD93-1

Title

Design of Beam-Column

Description

The beam-column in Figure is pinned at both ends and subjected to the factored loads
shown. Bending is about the strong axis. Investigate the acceptability of a W8 X 58 of A36
steel used as a beam-column.

175 kips

l

o W 8x58
85-0 A36 Steel

17-0" —f— |e+—14kips
8.5-0

Beam-Column



Verification Example

Theoretical Results (AISC-LRFD93)

The axial compressive design strength of a W8x 58 of A36 steel with an effective length of
K, L=10x17=17ftis

¢ P, =318 kips

For an unbraced length L, =17 ft
¢,M, =151.5 ft-kips

For the end conditions and loading of this problem, C, =1.32
¢,M, =1.32(151.5) = 200.0 ft-kips

But this is larger than ¢,M , =161.5 ft-kips , so the design moment must be limited to ¢,M .
$,M, =161.5 fi-kips

The maximum bending moment occurs at midheight

M, = @ =59.5 ft-kips

u

P M .
o (SM 175895, 878<1.0 OK
4P, 9 ¢M, 318 91615

Results by MIDAS/Gen

MIDAS/Gen - Steel Code Checking [ AISC-LRFD93 ]

* DEFINITION OF LOAD COMBINATIONS WITH SCALING UP FACTORS.

LCB C Loadcase Name(Factor) + Loadcase Name(Factor) + Loadcase Name(Factor)

10 DL( 1.400)

* LOADCOMB NO = 1, * UNIT SYSTEM : kip, ft

*. SECTION PROPERTIES : Designation = W8x58
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* . DESIGN PARAMETERS FOR STRENGTH EVALUATION :
Ly =1.70000e+001, Lz =1.70000e+001, Lu =1.70000e+001
Ky =1.00000e+000, Kz =1.00000e+000

[[[*]]] COMPUTE MOMENT MAGNIFICATION FACTORS AND MAGNIFIED
MOMENTS.

(). Factored force/moments caused by unit load case.
* Load combination ID = 1

(). Compute moment magnification factors(Bly,B1z).

-.Pu = Pu(DL+LL) + Pu(WL(EL)) =  175.00 kip.
-. About major(Local-y) axis.
Cmy(User Defined or Default Value) = 0.85
SLENy = Ky*Ly/Roy = 55.89
Lambda = (SLENy/pi)*SQRT(Fy/Es) = 0.6268
Pey = (Area*Fy)/Lambda’2 = 1566.82 kip.
Bly = Cmy / (1-Pu/Pey) = 0.96

Bly < 1.0 ---> Bly = 1.00
-. About minor(Local-z) axis.
Cmz(User Defined or Default Value) = 0.85

SLENz = Kz*Lz/Roz = 97.14
Lambda = (SLENz/pi)*SQRT(Fy/Es) = 1.0895
Pez = (Area*Fy)/Lambda’2 = 518.65 kip.
Blz = Cmz/ (1-Pu/Pez) = 1.28

(). Given factored axial forces and moments at <1/2>.

Load Case Pu My Mz
DL -175.00 59.50 0.00
LL 0.00 0.00 0.00
DL+LL -175.00 59.50 0.00
WL or EL 0.00 0.00 0.00
DL+LL+WL(EL) -175.00 59.50 0.00

(). Compute magnified moments.
--Muy = Bly*My(DL+LL) + B2y*My(WL(EL))
-. Muz B1z*Mz(DL+LL) + B2z*Mz(WL(EL))

59.50 kip-ft.
0.00 kip-ft.
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[[[*1]] CHECK AXIAL STRENGTH.

(). Calculate axial compressive strength (phiPn).
[ AISC-LRFD93 Specification E2. (E2-1), Appendix E3. (A-E3-1) ]
-.Fer  =MIN[ Ferl,Fer2 ] = 3154.3593 kip/ft"2.
-. Resistance factor for compression : phi= 0.85

-.phiPn = phi*Area*Fcr = 318.39 kip.
(). Check ratio of axial strength (Pu/phiPn).
Pu 175.00
- = = 0.550 < 1.000 ---> O.K.
phiPn 318.39

[[[*]]] CHECK FLEXURAL STRENGTH ABOUT MAJOR AXIS.

(). Compute flexural strength about major axis (phiMny).
[ AISC-LRFD93 Specification F1.2. ]

-. Mny = MIN[ Mnl, Mn2, Mn3 ] = 179.40 kip-ft.
-. Resistance factor for flexure : phi =0.90
-.phiMny = phi*Mny = 161.46 kip-ft.
(). Check ratio of flexural strength (Muy/phiMny).
Muy 59.50
- = = 0.369 < 1.000 ---> O.K.
phiMny 161.46

[[[*]]] CHECK INTERACTION OF COMBINED STRENGTH.

(). Check interaction ratio of combined strength.
[ AISC-LRFD93 Specification H1.1. ]
-. Pu/phiPn > 0.20 ---> Formula (H1-1a)

Pu 8 [ Muy Muz |
-. ComRat = --—----- +-- +
phiPn 9 [phiMny phiMnz ]
0.550 + (8/9)*[ 0.369 + 0.000 ]
0.877 < 1.000 ---> O.K.
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g5 MIDAS /Text Editor - [Design-04.acs] M= 3
B} File Edit Vew Window Help == x]
DzdesRdE a2 an(oc B+ i [@HT20E 7
POz56 —
noza7 =]
pozas [+#] Check Flange Local Buckling (FLE)

pozoo

no=00

poz01 { 3. Cal culﬂte limiting width-thickness ratios for FLB.

cue [ AISC-LRFO93 Specification B9

o032 - For Rolled Shapes

oz04 - Lambda,DELDg = [Fv] = 10.83

noz0s -. Lambda_r(Lr) = 141/SGRT Fy=10] = 27.685

noz08

poz07 { 3. Check width-thickness ratio of flange (BTR)

o008 [ AISC-LRFD93 Specification B5.1

pozog - BTR = bfs2tf = B.07 < Lambda_p -—> COMPACT

poz10

00311 (). Conpute nominal flexural strength (MnE?

o012 [ A1SC-LRFO93 Specif ication Appendlx F1. (&F1-1)

kel LMn2 = Mp o= 179.40 kip-ft

noz14

ooz s [ Eumpute f\exural strength about major axis (phikny).

poz18 [ AISC: 93 Specif ication

noz17 - Hny ; MIH M?l, ?n?,anS ] = 179,40 kip-ft.

e -. Resistance factor for flex ml, =

poz1g -. philny = phiskny = —ft.

o0

poz21 (3. Check ratio of flesural strenath (Muw/phibne)

00322 Moy 59.

o323 -. = = 0,363 < 1.000 --——= O.K.

o224 phitny 161,46

pozzs

po=zs

noz27 [[[+]]] CHECK INTERACTION OF COMBIWED STREWGTH

nos2s

nos2g

ooz30 { 3. Check \nteractlun ratio of conbined strength.

poz31 [ AISC-LRFD9S Specification HT,

o032 = PofphiPn » 0,20 —-» Farmila (H1-1a)

nos33

0334 Pu g Huy Muz

poz3s -. ComRat = + == +

s Rl E/g DhSEQ DDEDDHT

poz37 P +

hoaze ‘m 1. I%D 0.K. =
[ ]
Ready Ln 300/ 367, Col 1 CAP [MUNM 4

Comparison of Results

Reference MIDAS/Gen
¢.P, (axial compressive strength) 318 kips 318 kips
C, (bending coefficient) 1.32 1.32
M, (maximum bending moment) 59.5 ft-kips 59.5 ft-kips
@¢,M, (flexural strength) 161.5 ft-kips 161.5 ft-kips
%+§(@Lﬁ/‘}) 0.878 0.877

(interaction ratio of Combined strength)

Reference

WILLIAM T. SEGUI, “LRFD Steel Design”, Example 6.1
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Title

Design of Member in Braced Frames

Description

Investigate the acceptability of a W12 X 65 of A242 steel used as a beam-column under the
loading shown the Figure.

M, = 135 ft-kips
M,, = 30 ft-kips
P, = 300 kips
f} ! = 50ksi
d\:“ = 300 kips
Mntx = 135 ft-kips
i -+ Mnty = 30 ft-kips
, W12 %865
18-0 A 242 steel

300 kips

Beam-column in braced frames



Verification Example

Theoretical Results (AISC-LRFD93)

Load Combination ID = 2
1.2D+1.6L

Strong axis bending

Ml
C,. =0.6-04—L=06-04(0)=0.6
M2

K L 1512)
=——=34.09
r, 5.28
7’EA ?(29,000)(19.1
elx = g N = 7 ( )(2 ) = 4704 klps
(K.L/r,) (34.09)
C,. 0.6 ]
B, = = =0.641<1.0 “ouse B =10.
. P . 300
P, 4704

M, =B.M, +B, M, =10(135)+0=135 fi-kips

This is larger than ¢, M, , “use gM, =@M, =357.8 ft-kips.

Weak-axis bending

M,
G,y =06-04—=0.6-0.4(0)=0.6
M,

K L 1512
i G 59.60
r, 3.02

2
7 EA, _ 7°(29,000)(19.1)

F,, = ; S = 1539 kips
(K,L/r,) (59.60)
Coy 0.6 .
B, = - 300 =0.745<1.0 “use B, =1.0
l-—— 1l-—
P 1539

ely

M, =B M, +B, M, =10(30)+0=30 ft-kips

Because the flange of this is noncomopact, the weak-axis bending strength is limited by
FLB.

b,
A=-1=99
2,
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65 65
A, === —==9.19
P
JE, 50
141 141

=22.29

2, = =
" JF,-10 50-10

Since /lp <A<A,
¢any =0.90(179.1) =161.2 ft-kips

Interaction of combined strength

M
L, +§( M., +—= )=0.4792+§(—135 +—3O )
&E 9 HM,. HM, 9°357.8 161.2
=0980<1.0 OK
Results by MIDAS/Gen

MIDAS/Gen - Steel Code Checking [ AISC-LRFD93 ]

[[[*1]] COMPUTE MOMENT MAGNIFICATION FACTORS AND MAGNIFIED
MOMENTS.

* UNIT SYSTEM : kip, ft

(). Factored force/moments caused by unit load case.
* Load combination ID = 2

* Member end moments caused by gravity load(DL+LL).
MlyG = 0.00, M2yG=  135.00
MI1zG = 0.00, M2zG = 30.00

(). Compute moment magnification factors(Bly,B1z).
-. About major(Local-y) axis.
-. Single Curvature Bending.
Cmy = 0.6 - 0.4*(M1yG/M2yG) = 0.60

SLENy = Ky*Ly/Roy = 34.09
Lambda = (SLENy/pi)*SQRT(Fy/Es) = 0.4506
Pey = (Area*Fy)/Lambda’2 = 4703.86 kip.
Bly = Cmy / (1-Pu/Pey) = 0.64
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Bly < 1.0 ---> Bly = 1.00
-. About minor(Local-z) axis.
-. Single Curvature Bending.

Cmz = 0.6 - 0.4*(M1zG/M2zG) = 0.60
SLENz = Kz*Lz/Roz = 59.60
Lambda = (SLENz/pi)*SQRT(Fy/Es) = 0.7878
Pez = (Area*Fy)/Lambda”2 = 1538.86 kip.
Blz = Cmz/ (1-Pu/Pez) 0.75
Blz < 1.0 ---> Blz = 1.00

(). Given factored axial forces and moments at <J>.

Load Case Pu My Mz
DL -108.00 0.00 10.80
LL -192.00 135.00 19.20
DL+LL -300.00 135.00 30.00
WL or EL 0.00 0.00 0.00
DL+LL+WL(EL) -300.00 135.00 30.00

(). Compute magnified moments.
- Muy =
- Muz =

[[[*]]] CHECK AXIAL STRENGTH.

(). Calculate axial compressive strength (phiPn).

Bly*My(DL+LL) + B2y*My(WL(EL))
B1z*Mz(DL+LL) + B2z*Mz(WL(EL))

135.00 kip-ft.
30.00 kip-ft.

[ AISC-LRFD93 Specification E2. (E2-1), Appendix E3. (A-E3-1) ]

-.Fer  =MIN[ Ferl,Fer2] =
-. Resistance factor for compression : phi = 0.85
-.phiPn = phi*Area*Fcr = 626.06 kip.

(). Check ratio of axial strength (Pu/phiPn).
Pu 300.00

"phiPn  626.06

5552.9743 kip/ft*2.

= 0.479 < 1.000 ---> O.K.

[[[*]]] CHECK FLEXURAL STRENGTH ABOUT MAJOR AXIS.

(). Compute flexural strength about major axis (phiMny).

[ AISC-LRFD93 Specification F1.2. ]
4
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-. Mny = MIN[ Mnl, Mn2, Mn3 ] = 397.23 kip-ft.
-. Resistance factor for flexure : phi=0.90
-.phiMny = phi*Mny = 357.51 kip-ft.
(). Check ratio of flexural strength (Muy/phiMny).
Muy 135.00
- = = 0.378 < 1.000 ---> O.K.
phiMny 357.51

[[[*]]] CHECK FLEXURAL STRENGTH ABOUT MINOR AXIS.

(). Compute flexural strength about minor axis (phiMnz).
[ AISC-LRFD93 Specification F1.2. ]

-.Mnz = 178.52 kip-ft.
-. Resistance factor for flexure : phi=0.90
-.phiMnz = phi*Mnz = 160.67 kip-ft.

(). Check ratio of flexural strength (Muz/phiMnz).
Muz 30.00
- = = 0.187 < 1.000 ---> O.K.
phiMnz 160.67

[[[*]]] CHECK INTERACTION OF COMBINED STRENGTH.

(). Check interaction ratio of combined strength.
[ AISC-LRFD93 Specification H1.1. ]
-. Pu/phiPn > 0.20 ---> Formula (H1-1a)

Pu 8 Muy Muz
-.ComRat = ------ + - +
phiPn 9 phiMny phiMnz
= 0.479 + (8/9)*[ 0.378 + 0.187]
= 0.981 < 1.000 ---> O.K.
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MIDAS/Text Editor - [Design_4,acs]

File Edit View MWindow Help =lE1x]
DEeHERE bR 2 A& B 420 n A BF2MER[?
TREET]
pozaz [[[+]]]1  CHECK FLEXURAL STREWGTH ABOUT MIMOR &XIS. =
lsicicic
pozzd
poz3s { 1. Compute plastic bending moment (Mpd.
pozas [ AISC-LRFO93 Specification Appendix F1. Table A-F1.1
elukcicrd -, Mp = MIN[ Fy+fzz, 1.5+Fy+izz ] = 181.88 kip-ft.
lsicict:
poz3ag { 3. Compute limiting buckling moment éMr)
poz40 [ AISC-LRFO93 Specification dppendix F1. Tahle &=F1.1
oz -, Mr = Fy3zz 121.25 kip-ft.
pozdz
pozaz
poz4d [#]  Check Flange Local Buckling (FLB).
bozds
pozds
n0z47 { ). Calculate |imiting width-thickness ratios for FLB.
poz4s [ &13C-LRFD93 Sp90|f|cat|0n B5.1.
poz4g -. For Rolled Shap
o350 -, Lambda, DELD} = T[Fv] = 919
pozs1 -. Lambda_r(Lr} = ldlfSDRT Fy-10] = 22.29
pozsz
poz5z { ). Check width-thickness ratio of flange (BTR)

0354 [ &13C-LRFO93 Specification B5.1.

pozss -. BTR = bfs2tf = 9.92 < Lambda_r ---» NOM COMPACT.
poz56 ¥

pozs?

pozss WIDAS/Gen - Steel Code Checking [ AISC-LRFD93

pozsa

pozs0

poze1

poze2 { ). Compute nominal flesural strength (Mng.

leic [ AISC-LRFOS3 Specification Appendix F1. (4-F1-3)

o264 -Lp

bosss - Mo = Mp - (Mp-Mr) ———— = 178.52 kip-ft.
noz66 (Lp -Lr)

boze7 = Mno= HIN[ Mo, Mp ] = 178.52 kip-ft.
pozes

pozea { 1. Compate flewural strength about minar axis (phiMnz)

noz70 [ &13C-LRFDS3 Specification F1.2. ]

leicril - an = ¢ 1?8.?2 kgT—ft. 0.0

ek -, Resistance factor for flexyppee—eil =

boa73 -. phiMnz = phishnz = D-ft.

poz74

poz7s { ). Check ratio of flesural strength (Muz/phiMnz)

poz7s .

leicEird - = = 0,187 < 1.000 -——= O.K.
leicric phikinz 160,67

poz7a

pozao

pozat [[[+]]]1  CHECK INTERACTION OF COMEIMED STRENGTH.

pozaz

pozaz

pozs4 { ). Check interaction ratio of combined strenath,

pozas [ &13C-LRFDS3 Specification H1.1. ]

pozss -, Pu/phiPn > 0.20 ---= Formula (H1-1a)

poza?

pozss Pu 8 Muy Huz

pozse -, ComRat = + +

U ol B0, T

pozat el + . + 0,

pozoz 0. 981 1. %D -—= 0.k, A
[« |

»
Ready |Cn 416 7 434, Cal 34 MU 4
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Comparison of Results

Reference MIDAS/Gen
C,. (equivalent moment correction factor) 0.6 0.6
P, (elastic Euler buckling load) 4,704 kips 4,704 kips
M, (service loads about major axis) 135 ft-kips 135 ft-kips

@M . (flexural strength about major axis)

nx

M,, (service loads about minor axis)

@,M,, (flexural strength about minor axis)

o
P 8 M, M,
vy _( ooy )
pgh})n 9 ¢anx ¢[JMIZ}’

ginteraction ratio of combined strength)

357.8 ft-kips
30 ft-kips
161.2 ft-kips

0.980

357.5 ft-kips
30 ft-kips
160.7 ft-kips

0.981

r

Reference

WILLIAM T. SEGUI, “LRFD Steel Design”’, Example 6.6
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Title

Design of Member in Unbraced Frames

Description

Investigate the acceptability of a W12 X 65 of A36 steel used as a beam-column in
unbraced frames. The axial load and end moments obtained from a first order analysis of
the gravity loads(dead load and live load) are shown in Figure (a). The frame is symmetric,
and the gravity loads are symmetrically placed.

Figure (b) shows the wind load moments obtained from a first-order analysis. All bending

moments are about the strong axis. Effective length factors are K, = 1.0 for the nonsway
case, and K, = 1.0.

Po=60 kips, P.=170 kips

¢ Mo = 11 ft-kips
ML = 31 ft-kips
P ) 95 ft-kips

L
95 ft-ki
Mo = 13 ft-kips u ps
¢ ML = 37 ft-kips
(a) Gravity (b) Wind

Beam-column in unbraced frames



Verification Example

Theoretical Results (AISC-LRFD93)

Load Combination ID = 2
1.2D+1.6L

For this load condition, P, = 344.0 kips, M,; = 74.80 ft-kips, and M), = 0 (because of
symmetry, there are no sidesway moments).

M .
C,=06-04—=06- 0.4(@) =0.2642
M 74.80

2

For the axis of bending,
KL KL _1512)
r 7, 5.28

(Since this is the no-sidesway case, K for the braced condition is used.)

=34.09

2
mEA, _ 7°(29,000)(19.1)

= = 4,704 kips
elx 2 2
(KL/F) (34.09)
C 0.2642
B =—"—= =0.285<1.0 . use B, =1.0
b 3440
P, 4,704
M, =BM, +B,M, =1.0(74.80)+0 = 74.80 ft-kips
c - 12.5M
" 25M,, +3M,+4M +3M,
~ 12.5(74.80)
2.5(74.80) +3(28.40) + 4(6.002) + 3(40.40)
=2.24
For C,=2.24,

$,M, =2.24(254.5) > $,M ,=261.4 f-kips
Souse oM, =261.4 ft-kips

Determine the critical axis for axial compressive strength

K, L=151ft
K.L :1'2(15):10.29 ft <15 ft Couse KL =15 ft
rlr, 1.75
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From the Column Load Tables, with KL =15 ft, ¢.P, =485 kips.

P 3440

u

4P 485

P M M, .
. +§( ooy ):0.793+§(M+0):O.964<1.0 OK
¢an 9 ¢anx ¢any 9 26 1 4

=0.7903>0.2

Results by the MIDAS/Gen

MIDAS/Gen - Steel Code Checking [ AISC-LRFD93 ]

* DEFINITION OF LOAD COMBINATIONS WITH SCALING UP FACTORS.

LCB C Loadcase Name(Factor) + Loadcase Name(Factor) + Loadcase Name(Factor)

10 DL( 1.400)
20 DL( 1.200) + LL( 1.600)
30 DL( 1.200) + W( 1.300) + LL( 0.500)
40 DL( 0.900) + W( 1.300)
50 DL( 0.900) + W(-1.300)
* LOADCOMBNO = 2 * UNIT SYSTEM : kip, ft

*. SECTION PROPERTIES : Designation = W12x65

*. DESIGN PARAMETERS FOR STRENGTH EVALUATION :
Ly =1.50000e+001, Lz =1.50000e+001, Lu =1.50000e+001
Ky =1.00000e+000, Kz = 1.00000e+000

[[[*]]] COMPUTE MOMENT MAGNIFICATION FACTORS AND MAGNIFIED
MOMENTS.

(). Factored force/moments caused by unit load case.
* Load combination ID = 2

Load Case Pu Myi

DL+LL+WL(EL)  -344.00 -74.80




Verification Example

* Member end moments caused by gravity load (DL+LL).

MlyG = 62.80, M2yG = -74.80
Ml1zG = 0.00, M2zG = 0.00
(). Compute moment magnification factors(Bly,B1z).

Cmy = 0.6 - 0.4*(M1yG/M2yG) = 0.26
SLENy = Ky*Ly/Roy = 34.09
Lambda = (SLENy/pi)*SQRT(Fy/Es) =  0.3823
Pey = (Area*Fy)/Lambda’2 = 4703.86 kip.
Bly = Cmy / (1-Pu/Pey) = 0.29

Bly < 1.0 ---> Bly = 1.00

[[[*1]] CHECK AXIAL STRENGTH.

(). Calculate axial compressive strength (phiPn).
[ AISC-LRFD93 Specification E2. (E2-1), Appendix E3. (A-E3-1) ]
-.Fcr  =MIN[ Ferl,Fer2 ] = 4299.7586 kip/ft"2.
-. Resistance factor for compression : phi= 0.85
-.phiPn = phi*Area*Fcr = 484.77 kip.

(). Check ratio of axial strength (Pu/phiPn).
Pu 344.00
- = = 0.710 < 1.000 ---> O.K.
phiPn 484.77

[[[*1]] CHECK FLEXURAL STRENGTH ABOUT MAJOR AXIS.

(). Compute plastic bending moment (Mp).
[ AISC-LRFD93 Specification F1.1. (F1-1) ]
-.Mp = MIN[ Fy*Zyy, 1.5*Fy*Syy | = 290.40 kip-ft.

(). Compute limiting buckling moment (Mr).
[ AISC-LRFD93 Specification F1.1. (F1-7) ]

- For rolled shapes : Fr = 10.0 ksi.
Fo = MIN[ Fyw, Fyf-Fr] = 3744.0000 kip/ft*2.
-.Mr = Fo*Syy = 190.45 kip-ft.

[*] Check Web Local Buckling (WLB).

(). Check width-thickness ratio of web (DTR).
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[ AISC-LRFD93 Specification B5.1. ]
-.DTR = hc/tw = 27.97 < Lambda p ---> COMPACT.

(). Compute nominal flexural strength (Mn3).
[ AISC-LRFD93 Specification Appendix F1. (A-F1-1) ]
--Mn3 = Mp = 290.40 kip-ft.

[*] Check Lateral-Torsional Buckling (LTB).

(). Calculate bending coefficient (Cb).
[ AISC-LRFD93 Specification F1.2a. (C-F1-3) ]

-. Mmax = 74.80 kip-ft. (Maximum moment).

-MA = 40.40 kip-ft. (Moment at quarter point).

-MB = 6.00 kip-ft. (Moment at centerline).

-MC = 28.40 kip-ft. (Moment at three-quarter point).

-.Cb = 12.5*Mmax/(2.5*Mmax + 3*MA + 4*MB + 3*MC) = 2.240

(). Compute nominal flexural strength (Mn1)
[ AISC-LRFD93 Specification F1.2a. (F1-2) ]

[ (Lu-Lp) ] ,
-.Mn = Cb [ Mp - Mp-Mr) ----------- 1= 633.63 kip-ft.
[ (Lr-Lp) ]
-.Mnl = MIN[ Mn, Mp | = 290.40 kip-ft.

[*] Check Flange Local Buckling (FLB).

(). Check width-thickness ratio of flange (BTR).
[ AISC-LRFD93 Specification B5.1. ]
-.BTR = bf/2tf = 9.92 < Lambda p ---> COMPACT.

(). Compute nominal flexural strength (Mn2).
[ AISC-LRFD93 Specification Appendix F1. (A-F1-1) ]
-.-Mn2 = Mp = 290.40 kip-ft.

(). Compute flexural strength about major axis (phiMny).
[ AISC-LRFD93 Specification F1.2. ]

-. Mny = MIN[ Mnl, Mn2,Mn3] = 290.40 kip-ft.
-. Resistance factor for flexure : phi=0.90
-.phiMny = phi*Mny = 261.36 kip-ft.
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(). Check ratio of flexural strength (Muy/phiMny).
Muy 74.80
- = = 0.286 < 1.000 ---> O.K.
phiMny 261.36

[[[*1]] CHECK INTERACTION OF COMBINED STRENGTH.

(). Check interaction ratio of combined strength.
[ AISC-LRFD93 Specification HI.1. ]
-. Pu/phiPn > 0.20
Pu 8 [ Muy Muz |
-.ComRat = ---——--—- + - +
phiPn 9 [ phiMny phiMnz ]
0.710 + (8/9)*[ 0.286 + 0.000 ]
0.964 < 1.000 ---> O.K.

g"MIDAS/Text Editor - [Design_5,.acs]

3 File Edit Mew Window Help ==
J cHERE|/ BB E MM - H 4% LA A B ER2 08 ?
[oz0z

pozoz o
poz04 [+] Check Flange Local Buckling (FLB).

pozos

pozos

poz07 (). Calculate |imiting width-thickness ratios for FLB.

nozos [ AlSC-LRFO93 Specn‘ ication BS5.1.

pozog -, For Rolled Shap

noz10 -, Lambda, DELD} = [Fy] = 10.83

ozt -, Lambda_ri{Lr} = ldlf’SGRT Fy-10] = Z7.65

poz12

poz12 { ). Check width-thickness ratio of flange (BTR).

noz14 [ Al 5C- LRFDQS Specification B5.1.

poz15 . BTR bff2tf = 9.92 < Lambda_p --——> COMPACT.

o216

poz17 { ). Compute nominal flexural strength (MnZ?.

bozis [ &15C-LRFD93 Specification dppendix F1. (4-F1-1) ]

boz1g - M2 = Mp = 290,40 kip-ft.

pozzo

pozz1 { 3. Compute flesural strength about major axis (phiMny).

nozez [ AISC-LRFO93 Specification F1.2. ]

leicic - Hny = MIN¥ M?l, ]I:‘InZ,th‘InS ] = ZSDQSD kip-ft.

pozz4 -. Resistance factor for flex g .

pozzs -. phiMny = phisMny = ft.

pozze

pozz7 { ). Check ratio of flesural strength (Muw/phiMny).

pozze Ly .

pozzg - = = 0.286 < 1.000 -——= 0O.K.

pozso phikny 261.36

lsicicd

pozaz

pozaz [[[*]]]  CHECK INTERACTION OF COMEINED STRENGTH.

lsicict!

lsicicl

p0336 { ). Check interaction ratio of combined strenath.

dluicichd [ AISC-LRFO93 Specification H1.1.

pozas . Pu/phiPn = 0,20 ——-> Formula (HI-l1a)

pozzg

poz40 Pu g Muy Muz

poz41 -. ComRat = -—-—--——- el + e

S o] TR O

pozaz * . + 0

pozd4 0984 1. %D -—:= 0K,

boz4s _I'
I 4 I I »
Ready |Ln 306 /373 . Col 1 NLIRA g




AISC-LRFD93-3

Comparison of Results

Reference MIDAS/Gen
C,,. (equivalent moment correction factor) 0.26 0.26
M, (service loads) 74.80 ft-kips 74.80 ft-kips
C, (bending coefficient) 2.24 2.24

@M, (flexural strength)

¢_P (axial compressive strength)

cn

M,
P8 M. w

u

+
¢I>Pn 9 ¢bM nx ¢bM ny

)

(interaction ratio of combined strength)

261.4 ft-kips
485 kips

0.964

261.4 ft-kips
485 kips

0.964

Reference

WILLIAM T. SEGUI, LRFD Steel Design, Example 6.7
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