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Steel Beam Design

Project:

Casablanca Hotel - 16 Steel Joists Replacement

Steel beam design for the Casablanca Hotel steel-joist replacement. Demands determined assuming the new beam

takes all load, non-composite action with concrete slab.

Factored Demands

As determined in “Load Determination section”
M, = 8.12 kip-ft

V,, = 3.61 kip

L=9ft

Material And Section Properties
E = 29000 ksi

F, = 50 ksi

Section = W10X15
d=10in,b=4in

ty = 0.25 in, ¢, = 0.25 in

A =441 in?

r, =0.811in

S, =13.8in% Z, =16 in®
S, =145 i3, Z, = 2.3 in®
h, =9.72 in, J = 0.104 in*
I, =68.9 in*, I, = 2.89 in*
A =385

Bending About Major Axis

L,=176r,, /& =286 ft
Yy
Cb = 1, C = 1

Tiy = Iyzs =1.01 in

E J se \? £\
L, = 19555 55 + 1/ (55 ) +6.76(07% ) =861 £

2
F, = ?L:)E \/1 +0.078 5% (1) = 3256 ksi
M, = F,Z, = 66.67 kip-ft
M’I’L(LTB) = Mp, fOI‘ Lb < L

M, urm) = Cb[ — (M, —0.TE,S,) = ]forL <L, <L,

Factored moment from load determination
Factored reaction on connector (factored shear)

Beam span

Steel Young’s modulus

Steel yield strength

AISC W-shape

Depth and flange width

Flange and web thickness

Section area

Weak-axis radius of gyration

Elastic and plastic major-axis modulus
Elastic and plastic minor-axis modulus
Flange centroid distance and torsional constant
Major and minor-axis inertia

Web slenderness ratio

Unbraced length of compression flange
Limit for yielding
Moment gradient and I-shape coefficient

Effective radius of gyration

Limit for inelastic torsional buckling

Elastic lateral-torsional-buckling stress

Plastic moment
LTB moment for yielding range

LTB moment for inelastic range
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M’I’L(LTB) = F S fOI‘ Lb > L,r

cr~xo

M,, = min(M,, M, rp)) = 37.44 kip-ft

oM, = 0.9M, = 33.7 kip-ft

Project:

Casablanca Hotel - 16 Steel Joists Replacement

LTB moment for elastic range
Lateral-torsional-buckling strength
Nominal bending capacity

Design bending capacity

Flexure

M,,: 8.12 kip-ft @M,,: 33.7 kip-ft D/C:0.24
Shear Of Web
A, =dt, =25 in? Web area
Alim = 2.24, /FE = 53.946 Limiting web slenderness
Yy
k,=05.34 Web shear buckling coefficient
Cvl =1 Web shear strength coefficient
p, =1 Shear reduction factor
(pV;l = (pv(],6P;lAwCV1 =75 kip Design shear capacity
Shear
V,:3.61kip ¢V, :75kip D/C: 0.05

Deflection
Omax = 2%0 = 0.45 in Maximum allowed deflection
0= %%—If =0.041 in Expected center deflection under service uni-
® form load
Deflection

6:0.04in 4, :0.45in

D/C: 0.09
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