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Recitation Guidelines

Homework Problem

Lab

e Please complete the lab sheet during recitation and hand it in before
leaving.

e Try to attend all sessions. Unexcused absences will affect your grade
starting from the second missed class.



Analysis Example - HW10

10. Composite Sections

Analyze the given composite floor system. Determine the

depth of the compression block, a. Find the floor live load
capacity.

DATASET: 1 [ -3- |

W-section W16X77
span A 48 FT

span B 13FT
slab thickness, t 5IN

steel yield stress, Fy 50 KSI
concrete ultimate stress, f'c 6 KSI




Answer HW10

11 Questions

Question Correct Answer
Effective width of the concrete flange, be 90.3 IN
Depth of concrete stress block, a 2.453694656 IN

Is depth a within the slab? 1=yes, 0=no 1

The nominal bending moment, Mn 13586.16252 K-IN
The factored bending resistance, phi Mn 12227.54627 K-IN
The factored design moment, Mu 1018.962189 K-FT
The total factored design load, wu 3.538063156 KLF
The selfweight of the concrete slab 62.5 PSF

The total (steel+concrete) unfactored dead load
on the beam, w_DL

The actual, unfactored beam live load (capacity),
w_LL

The actual floor live load (floor capacity), LL 118.7818825 PSF

#
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2
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5
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0.8895 KLF

1.544164473 KLF




Analysis Example - HW10

Analysis Procedure (LRFD)
Case1 — PNA within slab

Given: Slab and beam geometry | e
W-section size and steelgrade [ . . . ., j
[ o A @ X v 4 ) 4 % v v’

(floor loads) . |
Find: pass/fail or capacities t / gHi-g =2

Concrete
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1. Define effective flange width, b, R,

2. Calculate the effective depth of the
concrete stress block, a

3. If ais within concrete slab, the full As &

steel section is in tension and: 2 |
Mp=Tz {.

Mn = Mp = As Fy (d/2 + t - a/2) g =

4. Mus<$ Mn



Analysis Example - HW10

Q1

Y
o ke
D Table 1-1 (continued)
¢ XX W-Shapes
W
——' Dimensions
Y k
by
Web Flange Distance
Area, | Depth, - - : Work-
k ork
Shape A i Thickness, tw Width, | Thickness, K 7 | able
tw 2 bs tr Kaes | Kdet Gage
in.2 in. in. in. in. in. in. | in. | in. [in | in
W16x100 | 29.4 [17.0 |17 [0.585| 16 | 516 |10.4 | 10%s | 0.985|1 1.39 (178 |18 [13a| 5%
%89 26.2 |16.8 |16%40.525| Y2 | Y4 |10.4 |10%s|0.875| 7z |1.28 (13« |111s
X77 22.6 |16.5 [16"2|0.455| 716 | V2 [10.3 | 104 |0.760| 3/« |1.16 |1 |1V1s ¢
x67¢ | 19.6 |16.3 |16%8(0.395| %8 | 316 |10.2 | 104 | 0.665| 116|1.07 [1%16 |1
W16x57 16.8 |16.4 [163%/|0.430| 716 | Y4 | 7.12|7Vs |0.715| "1s|1.12 |1%s | /s |135/s| 3120
x50¢ | 14.7 |16.3 [16'4/0.380| %s | % | 7.07| 7' |0.630| s |1.03 1545 | 1316
x45¢ | 13.3 (16.1 [16'/8{0.345| 38 | 35 | 7.04|7 0.565| %16 [ 0.967|1%a | 1315
x40° | 11.8 |16.0 |16 |0.305| 516 | 315 | 7.00|7 0.505( 2 [0.907|1%1s | 1315
x36° | 10.6 [15.9 [157/8{0.295| 516 | 316 | 6.99|7 0.430( 716 | 0.832[18 | ¥4 Y

AISC14_Table1-1

A=22.6 in?
d=16.5 in
bf=10.3 in
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Analysis Example - HW10
Q1-3

Effective Flange Width, b, transfer to inch

Slab on both sides:

b, is the least total width :
* Total width: % of the beam span =an — Ll Fo gl =2 |18
» Overhang: 8 x slab thickness
x S}M A = 4(4gx/z) oy "

» Overhang: %z the clear distance to next beam (i.e. b, is the web on center spacing)

ey ; bgﬁ bT o2 m) = 10.3 +2 (8XE) = ?o 3MW)
ﬁ 1/4 the span of steel beam E —_— b_{_ L= DU ( 3 qun B) [0‘3 + . l( /3 fo) /163 =
effective width, beff | ) s e N é; i RN G
jE I | I A K TS 0 W5 G '7’—7 AN
8 x slab thickness 8 xslab tickness ,a,; OQ’SS HF>lb -z " 8%)(*‘ on 3 =2, q’tSL ‘5 t ,QZ,

IS5t De v .
DH')( I B DL a4 wrth.h,,slmb Q3

effective width, beff




Analysis Example - HW10
Q3-9

3. If ais within concrete slab, the full
steel section is in tension and:
Mp=Tz
Mn =Mp =As Fy (d/2 + t- a/2)

4, Mus< dMn

Q4 _Ma=1v :ﬁxﬁ(—"lﬁt—_ﬁ—) IS
s ”’ﬁs—— ’-‘*‘;‘*) =388 )7 kAN

Q5 PMa=09 Ma= }5}) (363891)=222%. 3] k-ly

Q6 Nm llll:)' 3‘1/ XL —1018'\75_[<,-EL transfer to feet x1/12

—— e et DA —_—
s Wi L* - W (SanA)_ Wa- Uh?) _ois,
g dabacch ~ o895

o il a
Q7 — & W ‘E%z—ﬂlx(g % -

transfer to feet reinforced ‘concrete demme'

QS8 we;jl,f— o/- concrete. Sa13\~ —2 XI50 = ,2X§b/525 KS]':

QQ-WDL: /;',x Ly + 5’%:88‘7.5;fo:_0,;§£;ij

T !

Tributary area width = Span B W16x77 — Weight of steel=77 Ib/ft



Analysis Example - HW10
Q10-11

Wy =12 Wp + b Wi

3538 = [0 (0.3896) + 1L Wi
Q10— y,, = 353 —12008%) _ | by k[
75 . el
V'UILL i.' 7 X’ /'Do\)
QM g = T = YR HI AE =01

transfer to PLF



