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STRUGTURAL STEEL STORAGE RACK



Structural Beam Types

STANDARD BEAM - BA
f—u—oaoenen BEAM LENGTH——

I BEAM BRACE HOLE I

FURNISHED WITH
OR WITHOUT BRACE

ALTERNATE BEAM - BB
}—ORDERED BEAM LENGTH——

I BEAM BRACE HOLE I

FURNISHED WITH
OR WITHOUT BRACE

LEDGE BEAM - BL
}——ORDERED BEAM LENGTH——

I BEAM BRACE HOLE I

Stop Dim. —y e

1% x 14" LEDGE

FRONT-TO-BACK FRONT-TO-BACK ANGLE
BEAM BRACE BEAM BRACE {Specify Step Dim.)
Structural Steel Beam BRACED BEAM CAPACITIES
o 33H 34H 4MH 45H 564 68
Capacities LENGTH | CAPY DEFL | CAPY DEFL | CAPY DEFL| CAPY DEFL | CAPY DEFL | CAPY DEFL
) 48 | 11,340 0.18 | 12,820 0.8 | 17,180 0.13 | 20,000 0.12 [20,000 0.06 | 20,000 0.04
NOTES: 54 | 10450 022 | 11470 023 | 15340 0.17 | 19480 0.17 | 20,000 0.09 | 20,000 0.05
- o 60 | 9,190 027 [ 10,380 028 | 13870 021 | 17,580 021 |19,420 0.2 [ 30,000 0.07
1) Canacitios e hasegof] Heand ediian o7 e 66 | 8410 0.33 | 0490 0.34 | 18,660 025 | 16050 0.26 | 17,690 0.15 | 20,000 0.10
AISC-LRFD Manual and the 1997 RMI. Loads 72| 7,760 039 | 8670 040 | 11,660 0.30 | 14,760 0.30 | 16,260 0.18 | 20,000 0.12
below the heavy line are limited by L/180 78 6770 043 | 7440 043 | 10,810 035 | 13680 036 | 15040 021 | 20000 0.16
deflect 84| 5860 047 | 6460 047 | 10,080 040 | 12740 041 | 14,000 024 | 20,000 0.20
Erenuon: 90 | 5160 050 | 5660 050 | 9450 046 | 11930 047 | 13,100 027 | 16,930 023
i ; memnitenmi 92 | 4950 051 | 5430 051 | 9250 048 | 11,690 050 | 12,820 029 | 18530 0.24
4 Capamhe; At o palrof.bea NI 94 | 4750 052 | 5220 052 | 9,070 050 | 11450 052 | 12560 030 | 18,150 025
loaded with 2 pallets, and include impact and % | 4570 053 | 5010 053 | 8890 053 | 11,000 053 | 12310 031 | 17,780 026
dead load provisions. 98 4400 0.54 4820 054 8660 054 | 10660 054 | 12060 032 | 17,420 0.27
e _ N 100 | 4230 056 | 4640 056 | 8,330 0.56 | 10250 056 | 11,830 0.34 | 17,080 0.28
3) Gapacities include partial end fixity and are 102 4080 057 | 4470 057 | 8020 057 | 9860 057 | 11610 035 [ 16760 0.9
valid only when used in Selective rack. No 104 | 3030 058 | 4310 058 | 7,730 058 | 9,500 058 | 11,390 0.37 | 16440 031
L ; 106 | 3790 059 | 4,160 059 | 7450 059 | 9,160 059 | 11,190 038 | 16,140 032
seismic loads are considered. [ 108 | 3660 0.60 | 4010 060 | 7,190 060 | 8830 060 |10990 039 | 15850 0.33
Hine it 14| 3310 063 | 3630 063 | 6490 063 | 7.960 063 | 10430 044 | 15040 037
)/ Shadpd capactiesimHsn 10"14,000 15 per 120 | 3,010 067 | 3290 067 | 5880 067 | 7210 067 | 9,940 049 | 14310 041
pair when using roll-formed rack. 126 | 2,750 070 | 3010 070 | 5360 0.70 | 6,570 070 | 9,480 054 | 13650 0.45
5 based on th 132 | 2520 073 | 2,760 0.73 | 4910 0.73 | 6,010 073 | 9,070 059 | 13,050 0.49
4)- Braced bear:capaciies are baseC om teise 138 | 2320 077 | 2540 077 | 4510 077 | 5520 077 | 8700 064 | 12500 054
of a standard center beam tie. The beam brace 144 2150 080 | 2350 080 | 4170 080 | 5090 080 | 8350 070 | 12,000 0.59
oo Bt T AV S B 150 | 1990 083 | 2,170 0.83 | 3860 083 | 4710 083 | 8,040 076 | 11540 064
L 156 | 1,850 087 | 2,020 087 | 3580 087 | 4370 087 | 7740 082 | 11,110 069
bolted pallet supports are used. 162 | 1,730 090 | 1890 090 | 3340 090 | 4070 090 | 7470 088 | 10,720 074
o - 168 | 1,620 093 | 1770 094 | 3120 093 | 3,800 083 | 7100 093 | 10.350 0.80
B FoEGHEr Toad contiiGnsAitapatiiesut 174 | 1,520 097 | 1660 087 | 2920 097 | 3550 0.97 | 6640 087 | 10010 085
listed, contact Engineering. 180 1430 100 | 1560 100 | 2740 1.00 | 3330 100 | 6220 100 | 9550 0.90
UNBRACED BEAM CAPACITIES
r .
Structural Beam Numbe - o o — = =]
S .S 44H - XXX _- BA | LENGTH | CAPY DEFL | CAP'Y DEFL | CAP'Y DEFL | CAP'Y DEFL | CAPY DEFL | CAP'Y DEFL
48 | 11340 018 | 12820 018 | 16,970 0.13 | 20,000 0.12 | 20,000 0.06 | 20,000 0.04
T 54 | 9960 022 | 11,250 022 | 14,690 0.16 | 18570 0.16 |20,000 009 | 20,000 0.05
BL = Ledge 60 | 8780 0.26 | 9,920 027 | 12860 019 | 16,220 020 | 19,200 012 | 20,000 007
Hyphen (always) 6 | 7810 031 | 8830 0432 [11,360 022 | 14280 0.23 | 17,050 014 | 20,000 0.10
Ordered Beam Length (3 digits) 72 7,010 0.36 7910 036 | 10,110 026 | 12670 026 | 15250 016 | 20,000 0.12
Hyphen 78 | 6320 040 | 7,130 042 | 9,050 029 | 11,300 0.0 | 13,730 019 | 19,740 0.16
Beam Type (3 digits) 84 | 5730 045 | 6460 047 | 8130 033 | 10,120 0.33 | 12420 021 | 17810 018
SO 90 [ 5160 050 | 5660 050 | 7,330 036 | 0,100 036 | 11,290 024 | 16,180 0.20
i 9 | 4950 051 | 5430 051 | 7,000 037 | 8780 037 | 10,940 0.4 | 15620 0.20
94 | 4750 052 | 5220 052 | 6860 038 | 8490 038 | 10610 025 | 15140 021
9% | 4570 053 | 5010 053 | 6640 039 | 8200 039 | 10290 0.26 | 14,670 0.2
96 | 4400 054 | 4820 054 | 6420 040 | 7,920 040 | 9990 027 | 14220 022
Formed Step Beam Number 100 | 4230 056 | 4,640 056 | 6210 041 | 7,660 042 | 9700 028 | 13790 023
K S XXx_- xxX_- BA 102 | 4080 057 | 4470 057 | 6020 043 | 7.400 043 | 9,410 029 | 13370 0.4
104 | 3930 058 | 4310 058 | 5820 043 | 7,160 044 | 9,140 0.29 | 12970 024
106 | 3,790 059 | 4160 059 | 5640 045 | 6920 044 | 8880 030 | 12590 025
Standard 108 | 3660 060 | 4010 060 | 5460 046 | 6,690 045 | 8630 031 | 12220 025
— 114 | 3310 063 | 3630 063 | 4970 049 | 6060 048 | 7,930 0.33 | 11,180 027
Ordered Beam Length (3 digits) 120 | 3010 067 | 329 067 | 4520 051 | 5480 051 | 7,300 0.36 | 10.250 0.29
ik 126 4,960 053 | 6,720 0.38 | 9.410 031
= i3 4480 055 | 6200 040 | 8640 033 |
STBe;m -?'gte (Ig;__j'g'ts) 138 4,040 056 | 5720 042 | 7,030 034
Tuctre’ ©'eeT Tame 144 3640 057 | 50280 044 | 7,290 036
Formed Step Beam




Selecting Beams and Capacities

Assuming the use of very common flush type pallets, calculations can be made as follows:
Multiply the maximum load width (in inches) times the number of loads between uprights.
Add to this 3" to 4” for spacing between each load and uprights. This total is the beam span.
For capacity required, multiply the maximum load weight (include pallet) times number of
loads per pair of beams. This total is your capacity requirement per pair of beams. Use the
chart to find the beams that meet or exceed your span and capacity requirements.

Structural Upright Frame BEAM CAPACITY CHART (Pounds per pair, uniformly distributed load)

Capacities
3 3 4“ a5 f

SPACING - g ¥ 4 4

36 33,500 368,100 43,500 56,500

8 3500 | 38100 | 43500 | 56,500

54 33500 | 38100 | 43500 | 56500 3" 33" 4% (4% 5 1" 6" 6"

50 3|00 | 6500 | 4350 | 56500

o e e T KS32D | KS3D | KS41D | KS4D | KS52D | KS60D | KS60C

7 26400 | 28500 | 43400 | 54100 LENGTH | CAPY DEFL | CAP'Y DEFL | CAPY DEFL|CAPY DEFL | CAPY DEFL | CAPY DEFL|CAPY DEFL

® 20 | 500 | MM | G0 48 6960 016 |8620 014 | 9970 0413 | 11,390 012 | 14480 010 |17.890 009 | 20,000 0.09

8 20,300 21,900 36,900 46,300 |

= 7w |- | mie Tz | s¢ [6230 021 7720 018 | 8920 016 | 1019 015 |12950 013 | 16,000 0.12 | 18880 0.12

% 15400 | 16600 | 30600 | 38600 | 60 [5640 025 (699 022 |8070 020 | 9230 019 |11,730 0.16 | 14490 014 |17,100 0.14
WOTES: 6 |5160 031 |6390 027 |7,390 025 | 8440 023 |10730 020 | 13260 019 [15640 0.7
1) G it hased on the 2nd editi i the AISC-LRFD Manual, and
BRGSO AL e e A D I 72 |4760 036 | 590 032 |6810 029 | 779 027 | 9900 023 | 12280 021 [14420 021

2} Spacing is based on the distance from the floor Lo the firsl nea.m level.
Fb it dre s py Tok e =19t s baa b g 1 78 4420 043 | 5470 037 | 6330 034 7,230 0.31 9,190 027 | 11,350 024 | 13400 0.24

Ihe aclual osciig. Lpieslevel sprcioa ey conte e L 84 3910 047 |5110 043 |5910 040 | 6760 037 | 8590 032 | 10610 028 |12510 0.28
3) Capacities are based on the use of racks on a concrete floor slab, with

anchors as delermined in accordance with Engineering Bulletin #6. a0 3430 050 4800 050 5550 0.45 6340 0.42 8,060 0.36 9960 0.32 1.750 0.32
4) For frame depths less than 36" contact Engineering for bracing, anchor- : ’ . - 2 z 2 H ! = 4 = i .

i _ | 92 /3290 051 | 4650 051 5440 047 | 6220 044 | 7,900 038 | 9,760 0.33 | 11520 0.34
5} For seismic loads, other special or loading dl . or

O M A L L S 94 |3160 052 | 4460 052 [5330 049 | 6,100 046 | 7,750 039 | 9570 035 | 11,290 0.35

. 9 (3040 053 |4200 053 [5230 052 | 6000 048 | 7,600 041 | 9390 0.36 | 11,080 0.37
Upright Frame Number

T 98 2920 054 | 4130 054 |5140 054 5870 050 7460 043 9220 038 | 10,870 0.38
| 100 2810 056 | 3970 056 |5010 056 5760 051 7,330 045 9,050 039 | 10,680 040
Part Number Extension 102 2710 057 |3830 057 |4830 057 5,660 054 7,200 046 8,890 041 | 10490 041
remocmemtre | 104 2610 058 | 3690 058 | 4660 058 | 5560 056 | 7.070 048 | 8740 043 | 10310 043
Hﬁi’;ﬂ'[m{.si 106 2520 059 [3560 059 |4490 059 | 5470 058 | 6950 050 | 8590 0.44 [10,130 0.45
ool g | 108 {2430 060 [3440 060 | 4340 060 | 5380 060 | 6840 052 | 8440 046 | 9960 046
14 |2200 063 |3110 063 | 3920 063 | 4860 063 | 6510 058 | 8040 051 | 9490 051

120 2000 067 | 282 067 |350 067 4,420 0.67 6,220 0.64 7,680 0.56 9,070 057
126 1820 070 | 2580 070 | 3250 070 4,030 070 5920 070 7,360 0.62 8,680 0.63
132 1670 073 | 2360 073 |3000 073 3,700 073 5430 073 7,060 0.68 8,330 0.69
138 1,540 077 | 2180 077 |2750 077 3410 077 5000 0.77 6,790 0.74 8,010 0.75
144 1,430 080 |[2010 080 | 2540 080 3,150 0.80 4,620 0.80 6,480 0.80 7,580 0.80
150 [1320 083 | 1870 083 [ 2380 083 | 2920 083 | 4290 083 | 6010 083 | 7030 0.83
156 1,230 087 | 1,740 087 | 2190 087 2,720 087 4,000 087 5590 0.87 6,540 0.87
162 1,150 090 | 1620 090 |2050 090 2540 090 3,720 0.90 5220 090 6,100 0.90
168 1070 093 | 1520 093 | 1920 093 | 2370 093 | 3490 093 | 4880 093 | 5710 093
174 [1010 097 | 1420 096 | 1,800 087 | 2230 097 | 3270 097 | 4580 097 | 5360 097
180 950 1.00 |1340 1.00 [ 1690 1.00 | 2090 100 | 3070 1.00 | 4310 100 | 5040 1.00

Notes:

1) Capacities are based on the 1996 AISI and the 1997 RMI Specifications. Values below the heavy line are limited by a deflection of L/180.

2) Capacities include partial end fixity, and are valid only when used in Selective rack.

3) Capacities are not valid for seismic conditions - contact Engineering for design requirements.

4) Capacities include dead load and impact provisions, and are based on a uniform load of two pallets on a pair of beams. Contact Engineering for other load conditions.
5) Deflection shown is approximate and will vary under actual loading conditions.

6) For beams longer than 96", where ledge loading exists, use a “lock-in crossbar” to limit beam twist.




