Solution HWK # 6, Prob # 1, text # 4.5-5

Loads: DL := 380 Kips LL := 1140 Kips

Structural System for finding K (recommended values)

Major Axis: Ky := 1.0 Minor Axis: Ky
LX =35 ft Ly
Ky-Ly=15  Referto table 4-2 W 12x 230

or W 14x 211

Checking for section W 14 x 211
2

Ag:=62 in d:=15.7 in tyw := 0.980 in
E := 29000 Ksi Fy:=50 Ksi h:=10 in
Slenderness Limits:
ﬂ = 3.686 &

fy

Py:=1.2.DL+ 1.6-LL

P, = 228x10° Kips

=10

=15 ft

Pg:= 2320 Kips

Pg:= 2280 Kips

bf := 15.8 in tf:= 156 in
ry ;= 6.55in ry:=4.07 in
Ky-L

XX _ 5344

Ix

We find that the major axis has greater slenderness ratio, therefore, finding equivalent slenderness ratio as

Ky-Ly .
ry)
Assume another section, say W 14 x 257

Agi= 756in° d:= 164 in fyi= 118 in
E := 29000 Ksi Fy:=50 Ksi h:=10 in
Ly=15 ft Ly=35 ft
Slenderness Limits:
Ky-L
Y _ 3632 &

ly

OPp:= 1940 Kip < Py
bf:=16 in tf:=1.89 in
ry:=6.71in ry:=413 in
Ky L

X X _ 5216
Ix



We find that the major axis has greater slenderness ratio, therefore, finding equivalent slenderness ratio as

Kx-Lx :
Kleq := —\ Kleg=21.542 U gives ¢Pn == 2380 Kip > Py
Ix
(ry ) (OK)
Check for Local buckling
bf E
— =4.233 < Ap:= 0.56- [— Ar = 13.487 From Table B 5.1
h E
— = 8.475 < Api= 149 [— Ay = 35.884 From Table B 5.1

We can see that the section is NON-COMPACT and also safe from the applied load view point.



Solution HwWK # 6, Prob # 2, text # 4.5-8

Beam Sections W 18 x 35
Agi=103 in°  d:=177 in tyi=03 in
E := 29000 Ksi Fy:=50 Ksi h:=155 in
.4 .4
Iyp:= 510 in ly:=153 in Lp:=20 ft
Columns Sections W 10 x 54
Age = 15.8in° d:= 101 in ty = 037 in
E := 29000 Ksi Fy:=50 Ksi h:=75 in
4 .4
Iyc:=303.0n ly:= 103.0 in Le=12 ft
Calculation of Effective length factor Kx for column AB
Ga =10
ives us
(i g
Gg = L) Gg = 0.99
Ixb\
2. —
Lb)

Calculation of Effective length factor Kx for column BC

- Ga = 0.99
('xb\
2. —
Lb)
gives us
|
2(Lﬁ\
B = L) Gg = 0.99

()

Lp )

bf:=6.0 in

ry:= 7.04in

bf:=10 in

l’XC =4.37n

Ky = 1.95

Ky = 1.3

tf == 0.425 in

ry = 1.22 in

tf == 0.615 in

ry = 2.56 in



Column AB Ky := 1.95

Ky-Lc12 [Fy re
}\‘C = }\‘C = 0.849 <15 Fcr := 0.658 Fy Fcr = 36.971
rxc'TC E
®Pn _ .
Now, — =31.425 & Fy=50 Ksi gives 1 := 0.627
¢ (Table 4 - 1)
Column BC Ky := 13
2
Kele12 [Fy A
}\‘C = }\‘C = 0.566 <15 Fcr := 0.658 Fy Fcr = 43.722
rxc'TC E
®Pn

Now, — = 37.164 & Fy=50 Ksi gives T = 0.329
C



Solution HwWK # 6, Prob # 3, text # 4.5-10

Beam Sections W 18 x 50
Agi= 147 in® d:=18 in ty = 0355 in bei=75 in  tr:= 0972 in
E := 29000 Ksi Fy:=50 Ksi h:=155 in ry := 7.38in ry:= 165 in
.4 .4
Ixp := 800 in ly:=40.1 in Lp =18 ft Lpr:=20 ft
Columns Sections W 12 x 72
Age = 21.1in° d:= 123 in tyi= 043 in bei=12 in tf:= 0.670 in
E := 29000 Ksi Fy:=50 Ksi h:=9.125n e = 5.31n fyc := 3.04 in
.4 .4 -
IXC =597 in Iy =195 In Lc =15 ft Pu = 300 KIpS Ky =1.0
Calculation of Effective length factor Kx for column AB
Gg:=10
('xc\ gives us Ky:= 1.8
L
Gp = _\e) Gp = 0.471
hol (o)
Lot )\ Lbr)
Calculation using Kx - inelastic using reduction factor method
Py
— =14.218 Fy := 50 1:=1.0 Therefore, Ky =18
Ky L
KLeq = - KLeq = 15458
(rx_c\
vy
Kalel2 [Fy ¥ _
e = — A¢c = 0.806 <15 Fer:=0.658 ~ -Fy For = 38.084  Ksi
rxc'TC E
OPp == 0.85-F¢r-Agc P = 683.042 Kips > Py=300 Kips
This value is also checked using Table 4-2, for  KLgq = 15458  gives ¢Pp == 694.0 Kips



General Information: HWK # 6 Prob # 4 text 4-5-11
Fy:=50 Ksi Ky := 1.0 Le:=13 ft Lp:= 30 ft E := 29000 Ksi
Column AB : Py = 750 Kips

Beam Sections W 18 x 46 (beam BM)
Agi= 135 in” d:= 18.1 in ty= 036 in bs = 6.06 in tf == 0.605
.4 .4 . .
Ixp:= 712 in ly:=225 in h:= 155 in 'xp == 7.25 in ryp == 1.29
Columns Sections W 12 x 96 (cols. AB & BC)

Age = 28.2in” d:= 127 in ty:= 055 in bei= 122 in tf:= 0.9

lyc = 833 in" ly = 270 in’ h:=9.125n fyc = 5.44 in fyc := 3.09 i

Calculation of Effective length factor Kx for column AB (W 12 x 96)

Ga=1 Table 4-1
Py
Now, — =26.596 Kasi & Fy=50 Ksi => T :=0.819
o)
Lc )
Gg=1 Cg = 4.422 Ky = 1.62
b
Lb}
Therefore, Ky-Lc=21.06 ft > Kylc=13 ft
Kx'Le
KLeq = -7 KLeq = 11962 ft
(rx_c\
yc )
From Table 4 - 2 for W 12 x 96 ¢Pp:= 1020 Kip > Pu=750 Kip

check for local buckling:

by E
— =6.778 < Ar:= 0.56- [— Ap = 13.487 From Table B 5.1

h E
— =16.591 < Api= 149 [— Lr=35.884 From Table B 5.1

We can see that the section is NON-COMPACT and SAFE from the applied load view point.

in

in



Column MN : P, := 1000 Kips

Beam Sections W 18 x 46 (left and right)

Ag =135 in2 d:=18.1 in tyw:=0.36 in bf = 6.06 in tf := 0.605 in
.4 .4 . . ;
Ixp:= 712 in ly:=225 in h:= 155 in 'xp == 7.25 in ryp =129 in

Columns Sections W 12 x 96 (upper and lower)

Agc = 28.2in2 d:=12.7 in tw:=0.55 in bf:=12.2 in tf:=09 in
.4 .4 . ;
Ixc:= 833 in ly:=270 in h:=9.125n Ixc = 5.44 in fyc == 3.09 in

Calculation of Effective length factor Kx for column MN (W 12 x 96)

GN = 10
Py
Now,  — =235461 Ksi & Fy=50 Ksi => 1 := 0.436
Age (Table 4-1)
)
L¢ )
GM =1 ™ Gm = 1.177 Ky := 1.93
2| X2 (Chart)
Lb)
Therefore, Ky-Lc = 25.09 ft > Kylc=13 ft
Ky Le
KLeq = -0 KLeq = 14251 ft
(rx_c\
yc )
From Table 4 - 2 for W 12x 96 ¢Pp =966  Kip < Py=1x 103 ip

check for local buckling:

b E
1 6.778 < Ay = 0.56- [— Ar = 13.487 From Table B 5.1

h E
— =16.591 < Api= 149 [— Ar = 35.884 From Table B 5.1

We can see that the section is NON-COMPACT but Not Good from the applied load view point.




ColumnBC : P, := 600 Kips
Beam Sections W 18 x 46 (right)

Agi= 135 in” d:=18.1 in ty:=036 in bf := 6.06 in tf:= 0.605 in

Ixp := 712 in4 ly =225 in4 h:= 155 in Ixp := 7.25 in fyp =129 in

Columns Sections W 12 x 96 (lower)

Agcl == 28.2 n2 d:=12.7 in twl == 0.55 in bfi == 12.2 in tf:=0.9 in

Ixcl == 833 in4 ly) == 270 in4 hy:=9.125 in Ixcl == 5.44in fycl == 3.09in

Columns Sections W 12 x 79 (upper)
Ageu = 23.212 d:=124 in twu := 0.47 in bfy:=12.1 in tfy:= 0.735 in
.4 .4 . :

Calculation of Effective length factor Kx for column BC (W 12 x 96 - lower properties similar)

P
Now,  —— — 21277 <si & Fy=50 Ksi => T = 0.949
Agel (Table 4-1)
Ixcl ) et ) [ Ixcu)
)° )Ly
Gpi= 12— Gp = 5.124 Ge=t~—2Z "7 G=4598
b b
L ) Lp )
Ky := 2.12 (Chart)
Therefore, Ky-Lc = 27.56 ft > Kylc=13 ft
Ky Le
KLeq B E— KLeq = 15654 ft
Dot )
yel )

From Table 4 - 2 for W 12 x 96 ¢Pp:=935  Kip > Py=600 Kip

check for local buckling:

il E
— =6.778 < Ar:= 0.56- [— Ap = 13.487 From Table B 5.1

2-tf Fy

hy E
— =16.591 < Ap:= 149 [— Ar = 35.884 From Table B 5.1

We can see that the section is NON-COMPACT and SAFE from the applied load view point.




Column LM : P, := 1200 Kips
Beam Sections W 18 x 46 (left and right)

Agi= 135 in” d:= 18.1 in ty= 036 in b= 6.06 in  tf:= 0.605

Ixp == 712 in4 ly =225 in4 h:=155 in Iyp == 7.25 in ryp == 1.29

Columns Sections W 12 x 96 (lower and col. LM)

Agel =282 in”  d:=127 in twl = 0.55 in b= 122 in  ty:= 09

Ixcl == 833 in4 ly) == 270 in4 hy:=9.125 in Ixcl == 5.44in fycl == 3.09in

Columns Sections W 12 x 79 (upper)

Ageu = 23.212 d:=124 in twu := 0.47 in bfy:=12.1 in tfy:= 0.735 in
.4 .4 ; .

Calculation of Effective length factor Kx for column LM (W 12 x 96 - lower properties similar)

P
Now, A—“ - 42563 <si & Fy=50 Ksi =  t:=00319
ocl (Table 4-1)
et ) [ Ixeu) Ixcl )
)\ iy
GLi=~—2 7 G =2423 G = —— Gm = 2.7
be\ IXb\
2| = 2| —
Lb) Lb)
Ky:= 1.7 (Chart)
Therefore, Kylg=221 ft > Kyle=13 ft
Ky Lc
KLeq == KLeq = 12553 ft < Ky LC = 13 ft
Dot )
yel )
From Table 4 - 2 for W 12 x 96 Pp:=995  Kip < Py=12x 103 Kip

We can see that the section is NOT GOOD from the applied load view point.



Column FG : Py = 240 Kips
Joint F
Beam Sections W 18 x 40
.2 .
Ag =118 in d:=179 in
lyp := 612 in’ ly = 19.1 in’

Columns Sections W 10 x 49

Agel = 144 in”  d:=998 in
Ixcl == 272 in4 ly) == 93.4 in4
Ixcl
o
GE = c) GE = 2.051
b
Lb}
Joint G
Beam Sections W 16 x 26
.2 :
Ag:=17.68 in d:=15.7 in
Iy := 301 in" ly:= 959 in’
Columns Sections W 10 x 49
.2 :
Agcl =144 in d:=9.98 in
Ixcl == 272 in4 ly) == 93.4 in4
(@
L
Gg == c) Gg = 2.085
b
Lb)

Ky := 1.58 (Chart)

Calculation of Effective length factor Kx for column FG (W 10x49)

Therefore,

Kylc=2054 ft >

ty == 0.315 in

h:=155 in

twl:= 0.34 in

hj:=75 in

ty:= 0.25 in

h:=13.625 in

twl:= 0.34 in

bf:= 6.02 in
'xp:= 7.21 in
bfi:=10 in
Ixcl == 4.351in
bf:=55 in
I'xp := 6.26 in
bfi:=10 in
Ixcl == 4.351in

Ky LC = 13 ft

tf .= 0.525
ryp == 1.27
tf) := 0.560
fycl == 2.54
tf .= 0.345
ryp == 1.12
tf) := 0.560
fycl := 2.54



Ky L
Kleg = ——

&
yel )

From Table 4 - 2 for W 10x49

oPp:= 464  Kip

We can see that the section is GOOD from the applied load view point.

Column HI : P, = 480 Kips
Joint |
Beam Sections W 18 x 40

Agi=118 in°  d:=179 in

Iy := 612 in" ly = 19.1 in’

Columns Sections W 10 x 49

Agel = 144 in®  d:=998 in
Ixcl == 272 in4 ly) == 93.4 in4
Ixcl
)
Gy = I—C< G| = 1.026
b
of X2
Lb}
Joint H
Beam Sections W 16 x 26
.2 .
Ag:= 768 in d:=157 in
Iy := 301 in" ly:= 959 in’

Columns Sections W 10 x 49

Agel = 144 in®  d:=998 in

Ixcl == 272 in4 ly) == 93.4 in4
=

GH = ) GH = 1.043

ey
L )

tw = 0.315 in
h:= 155 in
twl:= 0.34 in
hj:=75 in
tw:=0.25 in
h:=13.625 in
twl:= 0.34 in
hj:=75 in

Ky-Lc=13
Py = 240
bf:=6.02 in
'xp:= 7.21 in
bfi:=10 in
Ixcl == 4.351in
bf:=55 in
I'xp := 6.26 in
bfi:=10 in
Ixcl == 4.351in

ft
Kip
tf == 0.525 in
fyp =127 in
tf) := 0.560 in
fycl == 2.54 in
tf:= 0.345 in
fyp =112 in
tf) := 0.560 in
fycl == 2.54in



Ky := 1.32 (Chart)

Calculation of Effective length factor Kx for column FG (W 10x49)

Therefore, Ky-Le=17.16 ft > Kylc=13 ft
Kx-Le
KLeq = KLeq = 10.02 ft < Ky LC =13 ft
Dot )
yel )
From Table 4 - 2 for W 10x49 ¢Pp = 464  Kip < Py = 480 Kip

We can see that the section is NOT GOOD from the applied load view point.



