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Note: Solve only !E99 qucstions' Use the AISC specifications'

Q. 1: A bar (2 ll2* 7116 )" of A 36 steel is used as a tension member as shown in fig'
- 

u"ro*, ii is connected io a 3/8" thick gusset plate with lwo 3/4 " diameter A 307

uott, if, = 10ksi), assume that bolt spacing and edge distances are satisfactory and

determine the allowable load (P) (fu=58ksi)'

l i2 * "7.t t6
P

j/3 _qlrsset plate

Q.2: The simply supported beam ab with section W l2*65, the section is compact with' 
top flange has a fuli lareral support The beam suppons a load of(D.L = l'"and L L'

= ) rdft);d with A36. Check the section adequacy for shear, flexure and deflection if
the maximum total allowable deflection is A = ;i6 .

Q.3: Select an S- shape for the tension member shown in Figure below. The member will
be connected between two plates with eight 7,8-in. diameter bolts The total tension

load is 180 kips, and the length is l2 ft. Use .{36 steel. (Fu = 58 ksi).

7 )n'



Q.4: Solve either A or B:

A) Find the compressive axial load capacity for the built-up column that has a cross

section as shown below. (Use steel A36 and k recommended : 0'8)

' 3/4" Pl^tes

B) Choose Wl2 section for AB column shown below, using 4.36' Assume the system is

braced in a transverse direction to the frame shown (ky :l )'
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Q.f : Single shear / ,"u =f = aF 0.442 in2
L

Fv + A = 70 * 0.442 = 4.42 :'p
boLt

Bearing Fb * Asnanest = 7.2Fu * d * tsm,,u = 1.2 *5g *1*1= 79 S7S kip

Capacity for two bolts = 2*4.42 = 8.84 kip

capacity of tension member:0.6* fi*Ag=9.6't 36x2.5 a7/16 = 24 kip

Pnet = 0.5* py *4s =e. 
? 1 '7

s * s8 ,, [2.s - t;. il .; = 2o.6kip

Thetr max. load g.g4 kip controls

Q,2:
Full laterally supported L6=0 total load 3 +0.065=3.065 kip/ft

R:Vu at face of support= 3.065 * 20/ 2=30.65kip

-. Wlz 3.065 +202

'= e =- 8 =153'25k'ft

Fb = 0.66fy = 23.76 = 24 ksl
153.?.5 * 72M = 5x* fb JI=- =76.625in3

Choose W 12+65

Deslg-
nalon

Depth
d

Web Flaogo J Dtstance

Thickness

h 2
wlth j rhiciDors T k

ln-2 ln. ln.ln. In. In, ln. tn. In.
t2% 10.4@ l ,A6 l v,
12% lO.SSOl V. l%.

12.040 J12 J 0.670
12.mol12 l0-605

W 12x 72 | 21.1
x 85 | 19.1

12.25
12.12

n.| ev,
V. l 9Y.

lY. ,h
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inal

p€r
Ft

Compacl Secflon
Criteia

;

Elastic Properties Piastic
Modulus

,i,
d

F;. tuls X-X | tuis y_y

I Slr l lSlr
LD KS KS ln. ln.' In.3 | ln. ln.' In In.3 In.3

65 9.9 4it.0 31.1
3.29
3.4

1.52
1.67 $:t

97.1
829

5.31
s.28

195 I 32.4
t74 l 29.1

3.04 | 108
3.P I 96.8

49.2
44.1
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sx = 87.9 in3 > 7 6.625 ins
24

M = Sx * fb = 87.9. fi= tzs.e *ip. ft > 1Sg.zS kip.ft o.k.

v = 0.4fy* d.*tw = 0.4 * 36 * 72.L2 * 0.3g = 60.06 kip > 30.65kip o.k.

d-ztf
<

tw
380

JIY

72.72 - 2 ,* 0.605 380
0j9 

- 
S u36 

--t-> 17.97 < 63.333 o.k.

Deflection:

n- 5+w*Ia 5,r$*(20*72)+ 20,*12-=384-g-I, =384xrrooo*533 3 
z4o

A= 0.6987 = uo = 1in then the sectlon is adquate

Q.3:

As = #h= 8.33 i.nz /" = #i = 6.207 in2 r^in = * = W = o 6tn

Try S l2*31.8
Ag = g.ZS > 8.33inz rmin = L.) 0.6 tn ok.

An=9.35 -2 * 1+0.35 = 8.65 inz UseU = 0.7 table D3.l then

Ae = 0.7 * 8.65 = 6.055 in2 not o.k < 6.207 inz

Use 572 * 35
Ag = tl.Z > 8.33in2 r^in : 0.9g > 0.6 in ok.
An=10.3 -2x 1+0.35 =9.6 inz UseU = 0.7 table D3.7then

Ae = 0.7 * 9.6 : 6.72 inz not o.k < 6.207 inz

In.l lh.! | tn. lt-Tt'r,ll;
zg Js: lo.z Iger I sse lo,gq,,,,----,..,,-r-*r" rq6l,,or'^l,,,t r-rffi l$i;ll#l8illlllll8fl

Max.

Flo€.

fas'
ton.
EI
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Q.4-A)

lvn,{ z | 2r.r I rzs I rr, i o{o I'r,J,,l jz$0-llz

| ,0sl1e1 
l12.12l '2r i0.3$ I 

ri 
lv, lzmln

0,6m

0.60t ;ifil

I,=533+2

Iy=L74+2

0.75 * 1,2.72

1,2

.12 + 0.753

= 756 ina controls

72
* !2.72 * 0.75l. u.rtJ = eL4.8S ina

A totaL = L9.l + 2[0.75 * t2.12] = 37.3 inz

T

0.8*18*12
4.5 = 3a.4 < 200 o. k.

= 126.L > ! inelastic buckting

Table C-36 for t! = ZA pa = 19.35ksi and for t! = 39 Fa = 19.Z7ksi
From interpolation Fa= l9.3lg ksi
Then P:19.318*37.3 =720.56 kip

Q 4-B) ky =7 Lx=ZO' and Ly=LS, for point B GB = lO

C^ =y#= 3 from chart kx = 2.26

Assume 4 = !00 Tabte C - 36 Fa = 12.9g kst

260
O = n.gA= 2O.03I inz

Try W 72*72 A= 21. I in,

2.26*20*L2 1*1q*1"
5.424 in rv=- '" " ra;-- 100100

ry =3.04in rx = 5.32

Csnqxl Sedo|I
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!
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Fy' !
L

tuh x.x AIJ9 Y.Y

I s I I s
ts l(Ji ln, ln,' ln.' Et. h, l' ln.
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3l,l
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xn

rt2
t

9t,1

87.9

195

t7{

pt
8,1

3.01

3,n
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fa
260

= 2Lt= 72.322 ksi

KL

rx

KL

?'y

2.26 * 20 ,* 12

5.32

l*20*12
3.04

= L0L.95 = 702 controls

78.95

From Table C-36 Fr 12.72 ksi
f a L2.322

Fa= nn = 0.97 =7o.k. good. section
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