L-3/T-2/CE Date : 19/05/2014
BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA
L-3/T-2 B. Sc. Engineering Examinations 2011-2012
Sub : CE 319 (Design of Steel Structure)

Full Marks: 210 Time : 3 Hours
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SECTION-A
There are FOUR questions in this section. Answer any THREE.

l.  (a) Briefly discuss on possible modes on failure in a tension member. (9)
(b) Determine allowable strength “T" for the angle L5 x 4 x }; with three % inch dia

bolts in standard holes. Use A36 steel. The member is shown in Fig. 1. (26)

2. (a) Write short notes on short column, intermediate column and long column and show
their region in a column strength curve. . (9)
(b) Using ASD method, calculate the strength of the column having cross section and

support condition shown in Fig. 2. Use A992 steel. (26)

3. (a) How is residual stress introduced in steel members. Write down its effect. 9
(b) Select lightest W12 section (From Annexure I) of A992 steel for a column to carry
dead load 250" and live load 150, The unbraced lengths are Ly = 20 ft and Ly = 10 ft.

The column is pinned at both ends. (26)

4. (a) Define effective length factor. Determine eftective length factors for column AD,
DG and EH (Fig. 3) B ¢ 1)
(b) An angle L6 x 4 x % of A992 steel is to be connected to a gusset plate with fillet
welds to carry service load of 100%. Design the weld connection (iransverse and

longitudinal weld). Use E70XX electrode (Fig. 4) and ¥4 inch weid leg size.. (20)

SECTION-B
There are FOUR questions in this section. Answer any THREE.

Symbols and notation bear their usual meanings.

5. (a) What are the advantages and disadvantages of steel as a structural building material? (8)
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(b) The tension member shown in Fig. 5 is PL %x 10, and the steel is A36

(F, =36 ksi, F, =50 ksi). The bolts are7/8 -inch in diameter. Following ASD principle,

determine the allowable tension capacity considering limit states of plate only. Also,

neglect the block shear failure mode. {12)

(c) Determine the parameter C, for the beam shown in Fig. 6. Consider that the beam is

laterally un-supported along its whole length except at ends. (15)
6. (a) Differentiate between steel and concrete structures from engineering point of view. ¥

(b) A}, -inch-thick tension member is spliced with two }; -inch-thick splice plates as

shown in Fig. 7. The bolts are % -inch-diameter, A325 (F, = 90 ksi, F, = 120 ksi) and
all plates are A36 steel (£}, = 36 ksi, F,, = 50 ksi). Compute the allowable strength of the
splice based on bolt limit states. Follow ASD principle. (12)
(c) The tension member shown in Fig. 8 is a channel section C12 x 20.7 of A572 steel
(F, = 50 ksi, F, = 65 ksi). Determine the maximum allowable tensile load capacity

based on limits states of the channel section. Follow ASD principle. ) (15)

7. (a) What do you understand by residual stresses in rolled shapes? Briefly discuss with

neat sketches. 8)

(b) Determine the shape factor for the T section shown in Fig. 9. (12)
(c) Determine the maximum allowable moment of a beam having W14x68 section of
A242 steel (F), = 50 ksi, #, = 70 ksi) subject v {i) continuous lateral support, {ii) an un-
braced length of 20 ft with Cp = 1.0 and (i1t} an un-braced length of 30 ft with Cy = 1.0.
Foilow ASD method. (15)

8. (a) What do you understand by weldabiiity of steei? Mention the preferred alioy
composition of good weldable structural steel. (8)
(b) Determine the elastic shear stress distribution o a W14x120 beam subjected to a
service load shear force of 65 kips acting for major axis bending. Also compute the
portion of the shear carried by the flange and that carried by the web. (12)
(¢} Tension member shown in Fig. 10 is an L6 x 3, % /16 1t is connected to a 16
inch-thick gusset plate with 3/_4-inch—ciiamr:ter A325 bearing type bolis (F, =90 ksi, F,, =
120 ks1). oth the tension member and the gusset plate are of A36 steel (£, = 36 ksi, £,
= 50 ksi). What is the toral service ioad that can be supported, based on boit limit states?

The bolt threads are in the plane of shear. Follow ASD method. {1%)
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C Shapes
Properties
C SHAPES
| s;, e Torsionsl Properties
'.; s Py G |7
1| L
] ™ n |t |m OB
C15550 114.7 [16.0 | 15{0.710] | ¥ |3.72[ Wi (0830 % |17 [12% ] 2% [1.97 [144 [0.583404 [538 o2 |s4e]0.97]
x40 (118 180 | 15 (0520 V2 | Y [2152| 3vs |06%0| % |17 |12%[2 |15 |144 |a7er|38  Jess a0 [573|087
x33.9110.0 (150 | 15.[0400] ¥ | Yoo [240| Prs {0850 | % (18 [12% |2  [143 |144 [0.898[315. a20 LYY
C1230 | 641[120 [ 12 Jasiof% | v |sa7[ 3% [osor] % |1 | 9% 1% [101 |11s |osisie2 [or0 151 | 454] 0.919)
x25 [734[120 | 12 {0.37| % | ¥ [305] 3 |0501] Yo 1% | o%] 1% [1.00 {115 [aTes|1e4 [240 120 [4r|o
x20.7| 6.08[12.0 | 12 [D282| ¥ | ¥ |204] 3 [0501| Vo |1 | 9% 1% [0983|115 [0870[129 (215 12 | 499{0.800)

W Shapes
Properties _L
Wi4-W12
L . “
T | Ad V- | f_Propertes
T | ehie T o
i Soge | s r] 2
_‘_ ™ .ILL il Bt 'I
10| s%h T4S |3T8 {113 | d3j180 | 123 25600
. 65 |3 1R | 420185 [ k] 2]
812 |873| &7 | L7138 N2 20200
S52 (a71] 828 | 414]134 [$] 18000
48 (370|788 | L11]13S 408 16000
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Table 1-7 (continued)
Angles
Properties Le-L4
‘Ads X-X [N Axis Y-Y Axis 2-2 &
& | w |Ans _ - - - -
Shapa Al r st efrdl2zlwm| ] @ || ¢t | s || 2 |m]| ]| s]| r]|m|ha
a |
LY _!!._h'_ n! ) nt L_‘..“L. ' | = | at -—.Ll_.'_. Y LL.&L_&-\.—!‘—Q—LJ
wadh | (22 {798 |27 | 7as[ase [292 127 [1a6 [208 [aoe [2m2] am [ as7 ] ta0 [ 102 | 628 [ o085 ] 542 (150 |08e4 | oAt [100 |
x4 [ 28 | ase |25 100 [207 {11y {198 131 |28« |286] 869 | 205 | 112 | 107 | 542 | o578 Sos [1es | 0056|042 | 100
X (1% {200 | 506|210 | 529 { 100 {208 | 044 {151 Jorm |15  [268| 748 | 282 | vas | 109 | 458 |ows| 4w [142 | 0888|043 | 100
A [ 1he [181 [ 631 [192 | 481|190 [200 | -850 {128 Jos2 118 (290| &Be | 220 | 104 | 100 | 410 | oa2| 894 |130 | 0t |04% | 100
xha |1 182 | 478 173 | 431 (191 |198 771 {128 |0A07 | 0843 [281| 622 | 208 | 1.14 | 0081 3169 038 | 358 |17 _uu 0.440 | .00
whe | Whe[143 | 418 [184 | 881 |12 [195 | 681 {122 0278 [ 0578 |299 556 | 1.83 | 1.16 | 08S7| 324 | 0540 | S04 | 104 [ 0N67 | 043 | 0073
< | (123 | 261 (134 | 3301198 (189 | 680 [1.19 0477 [ 0909 [204| 48 | 150 | 118 | 0803 | 279 | 0301 | 278 |0%08 | 870 | 0440 | 0012
e | 103 | 208 194 | 277|104 [190 | 498 |1.16 [ar04 | 0217 [298| ats | 154 ] 117 |oo0e| 233 | 0282 | 2w |o7ee | Q874 | 044n | 0828
Wakdh |1 |183 | 4s0 [168 | azs |12 J207 | 740 [ 148 |a3es |0 |288) 42¢ | 150 | 0068 | 0£29| 288 | 0% 2538 A9 | 078 |0 1.00
x| w17 | 2e | 323|190 (20 | 67 {141 o108 |0s [200] 339 | 122 | 0984 [ 0761 | 218.| 0207 | 200 |0714 [ 0763 | 0.0 .02
e | %e| 980 287 109 | 272|194 |200 | 484 | 198 [a0000 | 0201 |2e2| 284 | 108 | 0001 | 0758 | 14 | 0241 | 1.70 0600 | 0.767 | 0.962 | 0028
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