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here are 6 q 1s. Answer all questions. The figures in the right margin indicate full
narks O and POS e also spesiied i he ight margin o the questions. The symbols have their
usual meaning.

1. AW I8 x 71 beam (AS72 Gr. 50) has to transfer 75 kip-ft dead load and 140 (CO3)

kip-ftlive load moment on to.a W 21 x 201 (A 572 Gr. 50) column onits strong  (PO3)
axis through an_ extended end plate type connection as shown in Fig. 1.
Determine the suitable dimension as well as the thickness of the end plate and

the bolt diameter. Use AS72 Gr. 50 steel as end plate material and A325 bolts.

Draw agram of th on with imensic
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W21 x201

WI8x71

Fig. 1 for Question 1
Explain the requirements that must be fulfilled in order to weld a beam  (CO1) ~ (5)
with endplate for extended endplate connections. (po1)
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The be Fig. 2 s pinnedat issubjected (CO2)  (20)
0 the loads shown. Bending is about the string axis. Determine whether ~(PO2
this member satisfies the appropriate AISC Specification interactions
equation. Follow LRFD approach and consider moment amplification.
“The column is not braced except at the ends. Take Cy= 1.32 for flexure.
Pp=35Kip
=99 Kip

W 10x49
A 992 Gr. 50

Fig. 2 for Question 2 (h)

Explain the requirements that a knee connection must fulfill in order to  (CO1)  (5)
‘e adequately designed. (P

Calculate the moment capacity of the plate PL $ x 73 attached to a gusser (C02)  (20)
plie with four bols s shn i Fg 3. The material is A 36 (Fy =36 FOD

Bolts are 1 inch in diameter with standard holes. Use

hmh I RF) Dxnd ASD Method.
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Fig. 3 for Question 3 (b)



,. (a)

Explain the assumptions that are considered for using the alignment (CO1)  (5)
chart o calculate the effect length of compression members. ®o1)
Determine the allowable compressive load carrying capacity of the (CO2) (20)
column shown in Fig. 4. It consists of W 10 X 45 section having A992  (PO2)

(Fy = 50 ksi) steel. There are hinge support at top and bottom that allow

rotation in any direction. Also the column has weak direction support

(braced) at mid-height so that lateral deflection in prevented in x

direction. Use LRFD approach.
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Fig. 4 for Question 4 ()
5. Select the lightest W scction for the beam shown in Fig. § to carry a uniformly (CO3)  (25)
distributed service live load of 4.5 kip/fi. The simply supported span in 30 fl. (PO3)
‘The compression flange of the beam s Fuly supported againt atera movement.
Use ASD method and select for A 992 st

4.5 kip/ft Live Load

LT T T
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Fig. 5 for Question 5

6. Design an all bolted double-angle connection betweena W 18 x 50 beamand a (CO3) ~ (25)
X 62 girder web shown in Fig. 6 to support the following beam end (PO3)
reactions R = 40 kips, Ri = 50 kips. The beam top flange is coped 2-in deep by
4in Long. Lev =1 1/ in., Lev= 1 3/ in., Use 3/, in. diameter A 325-N bolis in




standard holes. Beams are A572 Grade S0 material. Draw the complete
of the connection with appropriate dimensions.

Girder
W2lx62
Beam
|/ W18 x50
Lev=1}in
Fig. 6 for Question 6
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Table 1-1 (continued)
‘W-Shapes
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Table 1-1 (continued)
W-Shapes
Dimensions

I iz

Yy z

[ PRI
‘ Rt EEH

P ——

ot i s
T

P oo ——
ey

[

oo s e =,




55!!5555555

23] &t P
CarH [ % [ —
< [dieriit iRE 22 sPREiEn
T

fiitiiifeei siet

£EE

sBssdsileaiiiss 52282 222
Felsfsiiss sites 223

g csicece
gi LBlaci it 5
H

Table 1-1 (continued)
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Table 1-1 (continued)
W-Shapes
Properties
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FLEXURAL DESIGN TABLES

315

Table 3-2 (continued)
Shapes 2
Selection by Z, X
L2 TR o
sape it 1 i G bt s e |
| A0 | w0 | Aso | TRt [ A0 | wo)
Wantto | | saa | vao | 75 724 | 26 |40 | 39 | 0
vorasr | a1 | sar | o | 575 104 | 363 | a6 | 316 | 476
waean | 30 | 23 | 10 | 575 105 | 319 | 4020 | 26 | s
wibeiss | 36 | se8 | 1340 | 561 o | 28 | 2060 | 39 | 79
witstos | 35 | a86 | 1300 | 541 143 | 797 | 2400 | 216 | ara
wiz210 | ws | ses | 1310 | 510 s | 960 | 20 | 7 | sat
wonoo | v | o6 [ 100 | 52z | 75 750 | 20 | 40 | 325
wante | 33 | 6 | %0 | 52 | 785 70 |t | o | 311 | aor
weaz | 30 | st [ so | 515 | 77 |03 | a1 [ 2220 | 284 | a6
wastr | 37 | 86 | 1230 | 508 | 764 104 | 304 | 350 | 267 | 00
wisaar | 322 | 09 | 1210 | 483 | 740 a1 | 306 | 2750 | 285 | 427
witears | a0 | 798 | 120 | 431 | 738 z | 72 |zw0 | 2 |
wnoo |32 | 7m0 i | a0 | 708 a2 | 4 0 |
wizso | 311 | 776 | 1170 | 459 | o0 115 | 73 | 1060 | 35 | ao7
wavaz | 07 | 786 |10 | 477 | 770 103 | 327 | 2960 | 260 | 3n0
weraage | s | 761 | 1o | 4es | 70 750 | 22 | 3620 | 210 | a0
Wi | 20 | 728 | 1o | 447 | o72 ast | 37 | 2460 | 28 | a7
wosaos | 289 | 721 | om0 | 451 | 77 103 | 22 | 300 | 201 | am1
wiasisa | 287 | 716 | 1000 | 4dé | 11 | g67 | 1900 | 220 | a8
s | 2 | 100 | 1000 | a8 ) w0 | 20 | 75
wasios | 200 | 99 | 1os0 | 428 | 643 703 | 219 | 3000 | 270 | aos
wavirt | 29 | 696 | 1oso | 435 | esa 102 | aia | 20 | 2w | 3
s |2 | on | 1o | 424 | o 740 | 205 | 320 | 284 | 206
wizao | 275 | 86 | 1030 | 10 | o17 14 | 785 | 1650 | 29 | a0t
winsai | 262 | st | om3 | 409 | 606 050 | 343 |20 | 209 | 73
Wixtds | 250 | o49 | 75 | 405 | 60 141 | 617 | 1710 | 201 | 302
Wooros | 254 | 63 | o5 | 368 | sen 6% | 212 | 2100 s
waraon | 253 | 6 | ois| 30 | o6 102 | 201 [ 260 | 24 | a0
2 o0 | s | am | s 731 | ma | 260 0
wizaisz | 203 | 606 | i1 | 35 | st 113 | 705 [ 140 [ 210 | 30
wieeiz | 204 | s | o0 | 365 | s 123 [ 560 | 150 | 189 | zme
wisei0s | 200 | 74 | o3| 350 | 536 s | 38 | w0 | 221 | 22
o) S s ot ot o o e SccatonSocton G2 14w
yaritr
w17
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316 DESIGN OF FLEXURAL MEMBERS

Table 3-2 (continued)

2 W Shapes

X Selection by Z,

7, [,
sape | “* [lip-ft

s [ A |
oo |z | 80
wena | 21 | s
wizas | 2
Wiz | otz | 529
wisar | o | s
W24x76 200 | 490
WiBxo0 | 198 | 494
wenas | 196 | 4g0
Wisdos | 122 | 410
wieas | 1 | 464
wizaz | 185 | 464
wanon | 17 | e
wisa | 175 | a7
W14x99' 173 | 430
wens | 72 | a9
wizeoo | 104 | 40
wisrs | 163 | 47
weves | 00 | 30
W14x90" 157 | 382
w2 | 153 |
wiea | 150 |
wizse | 147 | %7
wioz | 147 | 387 20
wisat | 146 | 364 | s | 222 | 3 | 105 105 | 1170 | 183 | 278

| w0 | 0| 22 s 101 | 130 | 169 | 252
wies2 | 1 | 7 | 521 | 215 | %8 | 543 w1 | ‘oot | 148 | 210
wanss' | 134 | 3 | s | 100 | 20 | 148 120 | 1050 | 167 | 251
winss | 135 | 3 | 4w | 204 | %07 | 9% 188 | 1070 | 165 | 248
wizar | 12 | 320 | a5 | 200 | 30 [ 3s4 o0 | 70 | 20 | 106
wiesr | 10 | e | s | 204 | 307 [ a0 201 | ose | 120 | 108
wiooo | 120 | 324 | a8 | 196 ' o [ 1 | 20
W21x57 129 | 322 | apa | 194 | 201 | 134 143 | 170 | 171 | 256 |
AsD. LRFD _| ' Shape exceeds comoact it for fiexure with £, = 50 ksi
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CE319: Design of Steel Structures
Connections - 3

d-plat
plate moment

Non-seismic application e '-*;’""
Behavior of endplate w
in tension zone under Y
flexure. . Tension flange
Thin endplate behavior M \ Beam
s i - - End plate
5 7 '%L Endplate is thin and
o o 2 undergoes bending.
= %" This causes
1 , @ development of
o Column @ ___ no contact prying force Q.
[l fe =1, separation

e 319 Design of teel Structures (3
Connections -3 1

Extended end-plate moment connection
v

Non-seismic application: Thick endplate behay
- Terson zone %

=1

Determination of bolt diameter

Moment equilibriu |
2Pdy + 2Pd, + 2P d; = M, om
S 2z, w i

= 2(¢7d,*F) =d,




2319+ Design of Steel Structures
Connections - 3

Extended end-plate moment connection
et fons TH .

Determination of endplate thickness

1.11y,¢M,
boFpy¥

End plate thickness, t,

N

‘Where, ¢, =
¥y = 1.0 for !xtemled end plate,
F,,= Endplate yield strength,
¥~ yield line mechanism parameter;
oM, = cnnnenlnn strength based on bolt tension limit state.

= ¢[2P,Zd,), where P, = —d,in and ¢=0.75

and F,=90 ksi for A325 and 113 ksi for A490 bolts.

ASTM Bolts diameters are: 15, /g, /4, /g 1, 14, 1%/4,1%/5, 1/ inch

5319 Design of Steel Structures (53
Connections - 3 G2

Extended end-plate moment connection

Non-seismic application: Thick endplate behavior

V= yield line mechanism parameter: Four bolt unstiffened

o Foree el

=AM =AY
g V-"[h[p‘—/‘o;}h‘[ ]..].’w,,,.f] Note: Unapy =ty >0

b am0%0




cE319: Design of Steel Structures.

Extended end-plate moment connection

¥ = yield line mechanism parameter: Six bolt (1/2 rows) unstiffened

cE319; Design of Steel Structures.
o

Extended end-plate moment connection

¥ = yield line mechanism parameter: Eight bolt (1/3 rows) unstiffened
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'DESIGN OF SIMPLE SHEAR CONNECTIONS

Table 10-1 (continued)
All-Bolted Double-Angle
Connections
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