Die Storage Rack Analysis
Cross-members: 6"x6"x1/4" HSS tubing

Long. members: 6"x6"x1/4" HSS tubing
W6'"x20#

Fixed end reaction for the cross members (dist. load w Ibs./in.)
FEA = wW*L/2

Fixed end moment for the cross members (dist. load w Ibs./in.)

FEM = w*L2/12 beam fixed at ends
HSS tubing: sy = 46 Kksi

L= 96 in.

w = 250 Ibs./in

FEA = 12,000 Ibs.
FEM = 192,000 in-lbs.

A= 5.24 in2

Ix = 28.6 in4

S= 9.54 in3

sb= 20,126 psi calculated bending stress at top
sa= 30,360 psi allowable bending stress

Shear Stress:

Q= 291 in3

t= 5,236 psi calculated max. shear stress in side wall
Q= 2.02 in3

t= 3,630 psi calculated max. shear stress at corner
sb= 18,576 psi calculated bending stress at corner

Combined Stress:

s= 19,260 psi calculated stress at corner



Die Storage Rack Analysis
Cross-members:  6"x6"x1/4" HSS tubing

Long. members:  6"x6"x1/4" HSS tubing

from loading on cross-member

@ intersection of cross-member and beam

@ intersection of cross-member and beam

@ intersection of cross-member and beam

@ intersection of cross-member and beam

@ intersection of cross-member and beam

@ intersection of cross-member and beam

calculated bending stress at top flange

W6"x20#
I-beam: sy = 36 ksi
L= 144 in.
A= 5.87 in2
Ix = 41.4 in4
S= 13.4 in3
Beam Forces and Moments:
P= 12,000 Ibs.
a= 35 in.
b= 109 in.
R1= 10,218 Ibs.
R2 = 1,782 |Ibs.
Bending moment from concentrated load:
M1 = -240,645 in-lbs. @ end of beam
Ma= 116,980 in-lbs.
Mc = 51,042 in-lbs. @ center of beam
Mb = -14,897 in-Ibs.
M2 = -77,271 in-Ibs. @ end of beam
Bending moment from distributed load:
w = 0 Ibs/in.
M1 = 0 in-lbs. @ end of beam
Ma = 0 in-lbs.
Mc = 0 in-lbs. @ center of beam
Mb = 0 in-Ibs.
M2 = 0 in-lbs. @ end of beam
Combined Bending Moment:
M1= -317,917 in-lbs. @ end of beam
Ma= 102,083 in-lbs.
Mc= 102,083 in-lbs. @ center of beam
Mb= 102,083 in-lbs.
M2 = -317,917 in-lbs. @ end of beam
sb = 23,725 psi
sa= 23,760 psi allowable bending stress
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BEAM DIAGRAMS AND FORMULAS
For various static loading conditions

For meaning of symbols, see page 2 - 293

15. BEAM FIXED AT BOTH ENDS—UNIFORMLY DISTRIBUTED
LOADS

Total Equiv. Uniform Load = —2:—1
wl
R=V =7
o - <(3-)
wil2
M max.( at ends ) . 12
v 2
¥ My (at center‘) P wl
Shear c 24
2ual % My = 15 (BIx—12—6x2)
|
4
; Drﬂ N 2‘“1 Amax. (at center) e e e e . = %ET
any Moment M max. wx2
Yy ax Ce e e e e =g et

16. BEAM FIXED AT BOTH ENDS—CONCENTRATED LOAD AT

1 CENTER
V P
/ Total Equiv. Uniform Load =P
R R P
L 1 W R=V -z
‘4} | | ] ]2 H 2 M max.(at center and ends) . =—P8—I
v Shoar 7 Myx (when X < —é—) P % 4x— 1)
LT Y .
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<= A
. M M (when x < %) - C ™)
an.y Moment .I!*Tn.
17. BEAM FIXED AT BOTH ENDS—CONCENTRATED LOAD AT
ANY POINT
Ri=Vi(maxwhena<b) . . . =FGa+p
Ra=Va(max.whena>b) . . . =ZF @t
My (max. when a < b) O szbz
a e by Ma (max. when a > b) e . = L?:—b
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