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OUTLINE

« MIDTERM SYLLABUS
LECTURE 1 (16.5.20) — LECTURE 7 (13.6.20)
MARKS 25 MARKS

* 2 questions with a (Math), b and c (theory type) segments
* Time 2hr

* No alternatives options
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Load and Resistance Factor Design (LRED)
Resistance or strength: R,
Resistance factor: ¢ <1.0
Load effect: Q, [i=1,2,3... for dead load, live load etc.]
Load factor: ¥ |i=1,2,3...for dead load, live load etc.]
R, Factored load effect
LRFD safety requirement
¢Ru 2 Ru (: % ZQz)’
Allowable Strength Design (ASD)
Resistance or strength: R,
Safety factor: Q>1.0
Load effect: Q, [1=1,2,3... for dead load, live load etc.]
Load factor: ¥, =1.0|i=1,2,3..for dead load, live load etc.]
I R Required strength / allowable strength
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W The two distinct procedures employed by designers are,

» Allowable Strength Design (ASD) &
* Load & Resistance Factor Design (LRFD).




Effective hole diameter = Actual hole diameter + ! / 16"
= Bolt diameter + 1 /g
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Effective Net Area A, = UA,,
where U is Shear Lag Factor (a reduction co-efficient).

U = 1.0 - X/L [except plates and HSS sections, AISC Table D3.1]

X = distance between loading line (c.g. of tension member section)
~ and connection plane.

L= Length of connection



Table 1-7
= Angles
—l" Properties
Axis X-X Flexural-Torsional
k | wy |Area, i
Shape A ! s r y Z\|wn J Cw A

in. | W/At| in2 | in® | in} | in in. | ind | in | int in® in.
L6x6x1 |12 |374 [11.0 [354 | 855 [1.79 |1.86 [154 [0918(368 | 9.24 3.18
s | 1% |331 | 9751319 | 761 |1.81 |181 |137 (0813|251 | 6.41 321
s |1a |287 | 846 1281 | 664 (182 |1.77 |19 [0705|161 | 417 324
g |18 |242 | 743 [241 | 564 |184 |1.72 |10.1 [0594|0955 | 2.50 328
xYs [ 1%e 219 | 645 (220 | 512 [1.85 |[1.70 | 9.18 | 0538|0704 | 1.85 329
W |1 196 | 577 199 | 459 (186 |167 | 8.22 | 0481|0501 | 1.32 3.31
xhs | %6 |172 | 508 176 | 406 [186 |165 | 725 | 04230340 | 0899 |332
xa o |149 | 4.38 {154 | 351 |1.87 [162 | 6.27 | 0365|0218 | 0.575 |3.34
; 188 [160 | 526 [ 0306|0129 | 0338 |335




Weight calculations CJ

Table 1-7 (continued)
Angles
Properties
a Flexural-Torsional
Ty o = Aus X-X
Shape A 1 s r 7 Z\|y J Cs

A
in._
La3lex'fe | s (119 | 350 | 530 | 182 | 123 [1.24 | 346 | 0497/0.301 | 0302 (203
xYs | Y | 910| 287 | 415 | 148 | 125 |120 | 266 | 0433(0.132 | 0.13¢ | 206

xe | Vhe| 7.70| 225 | 353 | 125 |1.25 |1.17 | 224 | 0401(0.0782 | 0.0798 |2.08

xe | ¥ | 620| 1.81 | 289 [ 1.01 [ 1.26 (114 | 1.81 | 0.368|0.0412 | 0.0419 |209
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Select an unequal-leg angle tension member 15 ft long to resista
service dead load of 35 Kips and a service live load of 70 Kips. Use
A36 steel (F, = 36 ksi, F, =58 ksi). The connection is shown in figure
below. It shall be connected to a gusset plate using 8 nos. 34-in dia.
bolts in two rows as shown. Neglect block shear failure mode and
follow LRFD principle.

Solution: \L

The factored load is

D =35
P,=1.2D +1.6L = 1.2(35) +1.6(70) ek i o
" : O 0 © L=70¢
= 154 Kips
On gross area: P, s ¢P,= ¢F,A, /
.. A,=P,/(¢F,) =154/(0.9x36) %-in.-diameter bolts
= 4.75 in?.

On netarea: P,<s¢P,= ¢F A,
. A,=P,/[(¢F,) =154/(0.75x58)
= 3.54 in?.
& W)
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To find the net area A,, we need U. However, at this stage, the section
is unknown. We can assume U = 0.8 (Case 7, AISC Table D3.1, four
bolts in a row).

Thus,A,=A,/U=3.54/.8 = 4.425 in%.

~.Grossarea A, = A, + bolt holes = 4.425 + 2(3/4 + 1/8)t
Where t is the thickness of the angle which is unknown.
Conservatively, we choose t = 34 in

S A, =4425+2(3/4+1/8)(% ) =5.74 in* (governs)

Now we choose a section from AISC Manual with Agz 5.74 in?
and t<3% in. We choose L6x4x°/,

Ag =5.86in% t=°/4in. .. A, =5.86 - 2(3/4+1/8)°/,=4.77 in?.
A,=UA,=0.8(4.77) = 3.82 in?.
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- Yield on gross area, 9P, = ¢F,A = 0.9(36)5.86 = 189.9 kip,
Fracture on effective area, ¢ P, = ¢F,A,=0.75(58)3.82 = 166.2 kip
Thus, tension capacity ¢ P, = 166.2 > P, OK.

it will be if 3 row bolts!!!
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Designation I s y Iy ry x
L 9x4x1 9x 41x 12.0 97.0 2.84 3.50 12.0 1.00 1.00
L 7x4x0.625 71x 41x 5/8 6.48 324 2.24 246 7.84 1.10 0.963
L 6x4x0.75 6|x 41x 3/4 6.94 245 1.88 208 8.68 1.12 1.08
L 6x4x0.625 6|x 4|x 5/8 5.86 211 1.90 2.03 7.52 1.13 1.03
L 6x4x0.5625 6|x 4|x 9/16 531 19.3 1.90 2.01 6.91 1.14 1.01
L 6x4x0.5 6|x 4|x 1/2 4.75 17.4 1.91 1.99 6.27 1.15 0.987
L 6x4x0.4375 6|x 4|x 7/16 418 155 1.92 1.96 5.60 1.16 0.964
L 6x4x0.375 6)x 41x 3/8 3.61 13.5 1.93 1.94 490 1.17 0.941
L 4x3.5x0.437 41x | 3 1/2|x 7/16 3.09 476 1.24 1.23 3.40 1.05 0.978
L 4x3.5x0.375 41x | 3172|x 3/8 2.67 418 1.25 1.21 295 1.06 0.955
L 4x3.5x0.312 4|x | 31/2|x 5/16 2.25 3.56 1.26 1.18 2.55 1.07 0.932
L 4x3.5x0.25 4ix | 312|x 1/4 1.81 2N 1.27 1.16 2.09 1.07 0.909
L 4x3x0.625 4|x 3|x 5/8 3.98 6.03 1.23 1.37 2.87 0.849 0.871
L 4x3x0.5 4|x 3|x 1/2 3.25 5.05 1.25 1.33 242 0.864 0.827
L 4x3x0.4375 41x 3|x 7/16 2.87 452 1.25 1.30 2.18 0.871 0.804
L 4x3x0.375 41x 3|x 3/8 248 3.96 1.26 1.28 1.92 0.879 0.782
L 3.5x2.5x0.2 3 1/2|x | 2 1/2|x 1/4 144 18 1.12 1.11 0.777 0.735 0.614
L 3x2.5x0.5 3ix | 21/2|x 1/2 2.50 2.08 0913 1.00 1.30 0.722 0.750
L 3x2 5x0.437 3ix | 2 1/2|x 7/16 221 1.88 0.920 0.978 1.18 0.729 0.728
L 3x2.5x0.375 3ix | 2 1/2|x 3/8 1.92 1.66 0.928 0.956 1.04 0.736 0.706
L 3x2.5x0.312 3lx | 2 1/2]x 5/16 1.62 142 0.937 0.933 0.898 0.744 0.683
L 3x2.5x0.25 3Ix [ 2 1/2|x 1/4 1.31 1.17 0.945 0.911 0.743 0.753 0.661

copyright @Saurav Barua




