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Ooen gooks end Notes
Answer four questions

Q1: Design the member which has a length of20ft and is carrying a tension servicedead.load of 50 kip and live load of t-OO tip . S""ti"; W,;; ;"is available. Them-ember is connected through the web only to u gu...t flut" *ni"h has a thicknessof l/2 in . Use .4490 bolts with 3/4 in. diametei threul. ." 
""Jua"a 

from shearplane and the connection is bearing_type. The steel i, i-*i dr.iz.

3:llII::lly shown in Fig.r betow is fabricared by wetding a Jz4_inch by 8_

]1.^i::_]:-, 11"," 
ro the flange ot a Wt6 > 100 section. Sreet wih Fy = SO kii isuseo lor both components. compute the strength of the column based on flexuralbuckling only. Assume that the components are connected in such a way that themember is fully effective.

B) A column base plate with N=25in. and B:25in. is resting on 30in. x30in.
pedestal. The column section is Hpl4xl 17. The column haJa toiat filctored loaO of1030k. Design the thickness ofthe base plate using Fy=50ksi anJ fc=3.5ksi.

9r; t,T:l AB shown in Fig..2 has sreel section Wrr* r,r: . Lateral suppon at each
enq ano under the concentrated loads are provided. The service load l20kip is 20%
due to dead load and 80% due to live load. Check for flexural anJ shear strengths,
detlection and local web yielding at the support. use 4992 .t""f unO N=Sln.

Qa: The simply supported member shown in Fig. 3 is subjected to the end couples
(bending is a!ou1 

thg srong axis) and the axial'ioad. O"rign rhi. -..Uer ifthese
moments and axial loads are from service loads and coniist of equal parts dead

!i,11i:: load Lateral supports are provided only at the ends. Use ir,=50 ksi,Lh=l and W12," steel section.

Q5: A beam-to-column connection is made with a structural tee as shown in the
Fig.4 . Eight 1-inch-diameter, 4490, fully tightened bearing+ype bolts are used ro
attach the flange of the tee section to rhe column flange. Eompute the maximum
allowable factored load of this connection (the tee-tolcolumn connecnonJ ar an
eccentricity of 3.0 inches. Assume that the bolt threads are in the plane of the
shear. The steel is 4992.
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Q2:A

I',=l,1 A(distance)2

For lhe verticol oxis,

With the locotion of the horizoniol centroidol oxis kffi-tre rnonrent of
to this oxis cdn be found

ineriid with respect

1/3\
L2 \41

lr
I:=

.lA
lr
I'v

(B)3 + 186 = 278 in.a

[;;
I*;=7283in.

E-
l.=-=2.478in.

KxL (16 x 12)

- 
= = 2A ?A2\ 7.2a3

K"L, (6 x 12)'' = =zqn(<ry 2.478
KL K"t_

Maxtmum ; = -- = 29.055 < 200

Po = Fytc = 50 x 35.5 = 1775 kip
Trt E zqnnn

P" = )iizAc = 3.141s' x #(35.s) =/ ^L\ Zv.V55"\T/P" 12036.2

P"= 1??5 = 678 > 044then:

Component A Ay I distonce f*A(distonce)2
Plote 0.375 0.28125 326.62s
w 29.5 9.25 272.875 1490 1.5 1556.375

sum 7.75 275.72s 1883

72036.2 kip



t = [o.*rtFJ]r" = [o.ose(,,..*--q)] trzzs) = 15G8.75 kip

P. = o.Pn = 0.9 x 766a.9r = 1501.88 kip

Q2:B

Solution:

N=25in.

VerifyN > d + 2(3.00 in.):

2s in.9l4.z + z(3in.) = z0.z in. ok

B=25in.

VerifyB > br + Z(3.00 in. ):

?

25 in. ! 14.9 + z(3in.) = 20.9 in. ok

i;
pp = o.ssfJAr l*

{-1

l;, ,. 30Pp = o.ss x 3.s x 25 x 25./ffi = 2z3r.zskjp
1-"',

ocPp > P"

0.6 x 223l.2skip > t030kip
1338.75kip > 1030 kip ok

m _ N -0.95d _ 25 -0.9S x 14.2 _ c"' 2 - -----7- = i'zss rn'

B - 0.8bf 25 _ 0.8 x 14.9
.'. = 

--- = ____ = o.54 rn.

A2 30x30_=--=14r'.
A1 25x25 ok
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}ffHffr"" O"*ng and shear nominal strengths. For the strength in bearing, use a hole

h=d++=t+!= r.s625in.
lo

r -r n ^ 1.0625

'---r-= 146875in.
Rn = l,2lcrFu = t.z; t.461z5 x 0.s6 x 65 = 64.155 kipUpper,limit = 2.4dtFu = 2,4 x I x 0.56 x 65 =;;;k,;.1 for this bolt Rn = 64.155 hp
ror rne other holes, use s = 3.5in.Then,Lc=r-h= 3.5 _ 1.0625 = Z.43ZS

Rn = 1-2lctFu = 1.2 x 2.4375 x 0.56 x 65 = 106.47 kip
Y?r:Jilli; ^, 

r,h t z.a x 1 x 0.s6 ;;s :;;:, k".. ror thrs bott Rll = 97.36 kio

rhbkps., ! wiT, nr"G



TABLE J3.2
Nominal Stress of Fasteners and Threaded parts,

ksi(Mpa)

lbscdption o, Faslensrs

Nominal Tensil€
Stress, F,r,
ks$ (MPai

Nominal Shear Stress in
Bearing-Type

connections, F*
ksi (MPa)

45 (310) tallbi 24 ( r 65) lbl {cl 0l

lrom shear planes

A325 or A325M bolts. when
thrsads are not excluded

90 (620) t6l 48 (330) {rl

4325 or A325M botts, when
threads are €xcluded trom

s0 (620) loi 60 (414) tfl

trom shear planss

4490 or A490M botrs, when
threads are not excluded

113 (780) 16r 60 (414) m

4490 or A490M bolts. wh;
lhreads are excluded from
shear planes

113 {780) (el
7s (520) I0

Threaded parb meeting the
requr16menls ot seclion
A3.4, wh€n threads are not
excluded fom shear planes

0.75 F,/taltdl

Thrsaded parts meeiing lhe
requtrcments ot section
A3.4, when threads are
excluded trom shear glanes
lalsubject to ths roquirern"n
iolFor 4307 botts the labutated values shall
or rcngn In he gr|p. be r€ducod by 1 percent br gach 116 in. (2 mm) ov€r s diamet€rs

lffrl#n,.0"'"'rc' 
ro the rine or ru-", 

",,..[i-" do'ji,]'i,;;;ffi],,Iff:,ffff:j:H,,ir: nXnTl]

lclThfeads p€rmitt€d in shear planes.
ldrThe nominal tensrle strength ot th€ threadgd^p^orlion o, an uoset fod, basod upon the cross sectonalaroa
;;:sslalor 

thread diametsr. /4D, whrch sha be targer tran rne nominai uojy-ur"J,oiii" ,* o"lore upsening
l"lFor 4325 or A3ASM and A49O or A49OM I
Urwh6n b.a.ing-iype connecrrons used ," T]:-:'.!::' t" t"""j|." latig!€ loading, see Appondix 3.
measurea paraiter'ro d; ;;;;;;:;.*':".:::i:"i,Tjl11: have.a rastensr patte.n whose tensrh,

For the strength in shear,:

Rn = Fn,A6= uo' (" T 
t) 

= 47.j,2 kip
Rnbeo,ing 

roro, = 2x 64.155 + 6xg7.36 = 652.47 kip



Rn"n"o, 
roro, = I x 47.72 = 3Z 696 kip

R,totot = o.7S x 376.96 = ZBZ.7 43 kiD
Compute the tensile force per bolt and- then check the tension_shear interaction. Because ofsymmetry, the centroid ofthe connection i, ut n,,iOa"ptt. fig*l'iJow strows rhe Uott areasard the distribution ofbolt tensile forces.

o

o

o

o

o

o

o

o

-T-
3.5-

*--T-
3.5"

*
A

3.5-
i

rrAt 8 x 0.7g5

Fi,t=7.3F^t_ff,=r^,

7.'. ^'t^::::-o-zs,, oogqa*ss) = 
r,,

146.9-0.316P,=1t3

ii;l,lli l,fjfl 
",trength 

i s :

R, = LFitAr = o.zs(r.s x ,rr:#T608X#*)" o.ruu
o z s ( t' a' 

", - o- *-9r-# r r) 
;) 

" 
; ; t;; ; *

\::;::;w^'#?d=#
Pu = 295.573 kip
Pu = L07.28 kip

by summing moments about the neutral axis:

= 29rt

we get:

>r,

!l't

The momenr of the resisting couple is lound

LM, o = zrt(t.75 + S.2S + S.ZS + i.7S)
The applied moment is;
Mu=Pue=3pu
Equating the resisting and applied moments,

= 28rt
factored load shear stress is:

2D

The


