REFERENCES CALCULATIONS RESULTS

< SkyCiv

Input Summary

Input Description Value
DM Design Method LRFD
Depth (D) .
d Depth of Member 13.91in
bt Flange Width (By) 10 in
tt Flange Thickness (t;) 0.65in
tw Web Thickness (t,,) 0.38in
Web Thickness ’
F .
Yy
Fy Yield Strength of Steel 50 ksi
Fu Fy . 65 ksi
Ultimate Strength of Steel
kz kz . . . 1
Effective length factor, major axis
LZ
ft
Iz Major Axis 30
ky ky o 1
Effective length factor, minor axis
L
Y 15 ft
ly Minor Axis
) Lo 1ft
Beam Unsupported Lateral Length, Lb
L, L _ _ 30t
Unsupported length, torsional buckling
Cb ) ) 1.14
Cb for UDL w/o Lateral Bracing Along Span
Put ;
Put ut ) 100 kip
Axial Tension
P .
Puc uc ) 120 kip
Axial Compression
Muz My, o 70 kip-ft
Moment about Major Axis
Muy Myy ) ) 70 kip-ft
Moment about Minor Axis
Vuz Vuz ) ) 0 kip
Shear Force about Major Axis
Vu :
y 0k
Vuy Shear Force about Minor Axis P

Section Dimensions

£
n
e
S £
N
m
-
0.38in
L
z 10in 5
Section Properties
Gross Area A= 17.79in2
Moment of Inertia about Major Axis I,= 634.38in*
Moment of inertia about Minor Axis Iy = 108.39in%
Elastic Section Modulus about Major Axis S.= 101.21in3
Elastic section Modulus about Minor Axis Sy = 32.95in3
Radius of Gyration about Major Axis r, = 5.97in
Radius of Gyration about Minor Axis Ty = 2.47in
Plastic Section Modulus about Major Axis Z,= 101.21in3
Plastic Section Modulus about Minor Axis Zy = 32.95in3
Plastic Section Modulus about Minor Axis J = 2.06in%
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Warping Constant Cyw = 4757.3in®

Tensile Capacity
Section D1 - Slenderness limitations

D1, AISC 360-16 (kz x L, kyxLy
mar | ————, ——

T

)§300

z Ty

360.00 18000\ _ o
W\ 597 " 24t )=

maz(5.03,6.07) < 300

Slenderness is acceptable
Section D2 - Tensile Strength

D2-1, AISC 360-16 Ay =2% (b xty) +twx (d—2xty)

Ay = 2% (10 % 0.65) + 0.38 % (13.9 — 2 % 0.65)

Ay =17.8in®

P, = Ay % Fy=17.8 * 50 = 889.4kip
Design Tensile Strength

PP =&, x P, = 0.9 * 889.400 = 800.5kip

Utilization Ratio P, 100 .
URw — Put _ 0125 UTILITY:
=%, 800.460 0.12

Compression Capacity

Chapter B - Classification of Section:

A= 056% |2 =038, /22000 _ 13 487
F, 50

A < A\, — Flange is non-slender

=

2.
A= Rty = = =33.158
te  0.38

A =1.49 % E'r':1>(< M:35.884
E, V50

A < A\, — Web is non-slender

[=2}

[=}

Section E3 - Flexural buckling of members

CLE3, AISC 360-16 (@2 xE  (3.14)2 x 29000 ksi

k<L, |2 1 x360in ) 2
Tz 61in

=78.712 ksi

CLE3, AISC 360-16 (M2 xE  (3.14)? x 20000 ksi

kyx Ly 2 1x180in ) 2
Ty 2.5in

ey —

= 53.895 ksi
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Section E4 - Torsional buckling of members

CIl.E4, AISC 360-16 2 5 . .6
(72X ExC,y LG T (3.14)? 29000 ksix 4757.3 in! 111200 ksi x 2.06 ksi
P (Ly)? (360 in)?
o (I + L) B (634.38 in* + 108.39 in?)

Foy =45.207 ksi

Elastic Critical Buckling Stress

Eq.E3-4, AISC 360-16 F, = min(F.., F.,, F.;) = 45.207ksi

Eq.E3-2, AISC 360-16 (Fy )
Fo= <0.658 Fe ) * F,

F,, = (o.ﬁss(%)) £50

F,, =31.472ksi

Nominal Compressive Strength

Eq.E3-1, AISC 360-16 P,=F, %A

P, =31.472%17.79
P, = 559.886kips

Design Compressive Strength

CIl.E1, AISC 360-16 &P, =, P,
n c n

®cP, =0.9 * 559.886
&¢ P, =503.898kip

Utilization Ratio P

120 UTILITY:
=% —__"___—02 '

Moment Capacity about Major Axis

Chapter B - Classification of Section:

% &
oy 2 5
A=b/t=— o5 = 1692
)\p=0.38* £=0.38* M:Ql&
F, 50
Ar=1x Er: *\/M 24.083
F, 50

A <\, — Flange is Compact

A 12.60

A=h/ty = =33.158
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Eq.F2-1, AISC 360-16

Eq.F2-5, AISC 360-16

Eq.F2-6, AISC 360-16

Eq.F2-6, AISC 360-16

Eq.F2-1, AISC 360-16

Eq.F2-2, AISC 360-16

Utilization Ratio

A <A, = Web is Compact

Section F2 - Doubly symmetric compact I-shaped members

1. Yielding
M1 =M, = 522 50 221 421.708kip — ft
12 12
2. Lateral-Torsional Buckling
Ly=1ft

B 29000
L76xm, %, /2 | L76%2.470+ /200

L,= =8.725ft
P 12 12 f
VI, C, 108.39 * 4757.3
=t 4 - = 7.095in’

S, 101.21
715 = /12, = +/T.005 = 2.664in

L1 =1.95 % ryg %« ————
0.7+ F,

L;; =1.95%2.664

29000
0

L, = 358.640

L.=L T, Je 2+676 0.7F*
TN S Ry S, * ho ' E

1 2.06 * 1 2061 2 676 0.7 %50\ 2
r=tn* o\ Tor2x133 T\ \Tor2x133) T 29000
L, = 25.435ft

M,,.» = M, = 421.708kip — ft

Moment Capacity summary

M, = min(anly an2)
M, = min(421.708, 421.708)
M,, = 421.708kip — ft

Design Moment Capacity (LRFD)

M, =P, x Mnz
Sy M,,, = 0.9 * 421.708
@y M, = 379.53Tkip — ft

M,, 70

URms = S —
Mnz = G M,.  379.537

184

UTILITY:
0.18

Eq.F6-1, AISC 360-16

Moment Capacity about Minor Axis

1. Yielding

My = My, = F, % Z, = 50 % 32.950 = 137.2902Kip — ft

2. Flange local buckling
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Eq.F6-2, AISC 360-16

Utilization Ratio

Mny2 = Mnyl
M, = 137.292Kip — ft

Moment capacity summary

Mny = min(Mnyly MnyZ)
M,, = min(137.202, 137.202)
My, = 137.292kip — ft

Design Moment Capacity

®,M,, = &, x M,
&y M,, = 0.9 % 137.292
By M,, = 123.563kip — ft

M, 70

uy

3,M,, 123563

URnny = =0.567

UTILITY:

Eq.G2-1, AISC 360-16

Utilization Ratio

Shear Capacity about Major Axis

Ay, =dxty,
A, =13.9%0.38
A, = 5.282in?
A= 33.158
Limit 1
I =224 % E o gas [P0 55046
F, 50
Limit 2

=61.218

5. 34 * E \/5 3429000

Nominal Shear Capacity

Vo =0.6 % Fy x Ay * Cyy
V. = 0.6 % 50 % 5.282 % 1.000
Vp. = 158.460kip

Design Shear Capacity

V. =2, %V,
®,V,,, =1 %158.460
®,V,,, = 158.460kip

VUZ 0

URyn; = —2— =
P,V 158.46

=0.000

G2.2, AISC 360-16

Shear Capacity about Minor Axis

Af =2%b; *xty
Ap=2%10%0.65
Ay =13.000in?

Limit 2
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G6-1, AISC 360-16

Utilization Ratio

lp=1.1% kB L, 1.2x29000 _ .5 500
F, V7 s0

Nominal Shear Capacity

Vny =0.6 Fy * Af * Cvz
Viy = 0.6 % 50 * 13.000 * 1.000
Viy = 390.000kip

Design Shear Capacity

V=2, %V,

@,V = 0.9 x 390.000
®,Vyy = 351.000kip

H1-1a, AISC 360-16

H1-1a, AISC 360-16

H1. Flexure and compression interaction

P, 8 (M, M,
UCM:—+—><(—+ ’"“)

P9\ M. M,
120 ki 8 70 kip — ft 70 kip — ft
UCM = w8 ip— ip—
503.898 kip = 9 = \379.537 kip — ft = 123.563 kip — ft

UCM =0.91

H1. Flexure and tension interaction

oM = —L Mo Moy
C2xT.) M. M,
100 kip 70 kip — ft 70 kip — ft

UTM =

(2 x 800.46 kip) = 379.537 kip — ft = 123.563 kip — ft

UTILITY:
0.91

UTILITY:
0.81

UTM =0.81
Results Summary
Result Name Results
UTILITY RATIOS
Tension Utility (URpy) 0.12
Compression Utility (URpp) 0.24
Major Bending Utility (URypz) 0.18
Minor Bending Utility (URypy) 0.57
Major Shear Utility (URyp,) 0.00
Minor Shear Utility (URypy) 0.00
Compression/Flexion Interaction (UCM) 0.91
Tension/Flexion Interaction (UTM) 0.81
CAPACITIES
Tension Section Capacity 800.46 kip
Compression Section Capacity 503.90 kip
Major Bending Capacity 379.54 kip-ft
Minor Bending Capacity 123.56 kip-ft
Major Shear Capacity 351.00 kip
Minor Shear Capacity 158.46 kip

About this Calculator
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Calculator Name: AISC 360-16 Steel I-Beam Design

Description: Calculate the capacities of an | section beam based on its depth,
length, and width. The capacities calculated include maximum moment
capacity, maximum shear capacity, and maximum deflection capacity. This tool
uses the American Institute of Steel Construction (AISC) codes and standards
for the calculations.

Powered by

< SkyCiv

URL: https://platform.skyciv.com/quick-design?uid=2002-steel-i-beam-capacity-
calculator&DM=LRFD&dA=13.9&bt=10&tt=0.65&tw=0.38&Fy=50&Fu=65&kz=1&Iz=30&Kky=1&Iy=
15&lb=1<=30&Cb=1.14&Put=100&Puc=120&Muz=70&Muy=70&Vuz=0&Vuy=0

Contact: support@skyciv.com
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