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1.0 INTRODUCTION

This supporting document details the calculations for the design of an
adjustable 1ifting beam. The lifting beam is to be used to hoist the Data
Acquisition and Controls Systems (DACS) trailer over a steam line. All design
work meets the standards of the American Institute of Steel Construction,
Manual of Steel Construction (AISC 1989) and the Hanford Hoisting and Rigging
Manual (WHC 1992).

2.0 SUMMARY OF RESULTS

The calculations in Appendix A show the design for an adjustable 1ifting
beam that is adequate to support a 50,000-1b four-point hoist. The adjustable
1ifting beam can be disassembled and either of the shorter beams may be used
for a 25,000-1b two-point hoist. The analysis is based on 125% of the rated
load i.e. 62,500-1b.

3.0 DISCUSSION

The adjustable 1ifting beam is designed specifically to hoist the DACS
trailer from four attachment points, one at each corner of the trailer,
without damaging the trailer. The total weight of the trailer is
approximately 41,000-1b with a maximum weight of 11,000-1b at each corner (see
Appendix B). Given these weights, the 1ifting beam was designed to support
50,000-1b. The adjustable l1ifting beam can be configured to hoist a maximum
load of 50,000-1b with four attachment points provided the attachment points
are in a rectangular pattern 4.33 to 12.08-ft wide and 17.75 to 38.42-ft long.
The adjustable 1ifting beam may be configured for various Tengths by changing
the Tocation of the bolts. There are nine bolt holes spaced 1.44-ft apart.
The width of the adjustable 1ifting beam may be changed by using 1ifting lugs
spaced 0.67-ft apart.

The adjustable 1ifting beam may be disassembled into four separate
beams. The two shorter 1lifting beams (W12x72) may be used to hoist smaller
items with a maximum load of 25,000-1b. The width of the shorter 1ifting beam
may vary from 4.33-ft to 12.08-ft in 0.67-ft increments by using two of the
1ifting lTugs that are located underneath the beam.

The lugs at each corner of the adjustable 1ifting beam are designed to
rotate to ensure that, during a hoist, the chokers are lined up with the lugs.

Detailed drawings (WHC 1992) show the construction requirements,
material specifications, and general notes.



WHC-SD-WM-DA-123
Rev. 0

4.0 CONCLUSIONS

The adjustable 1ifting beam is adequate for a four-point 50,000-1b
When the adjustable 1lifting beam is disassembled, each shorter beam

(W12x72) is capable of a 25,000-1b two-point hoist.

5.0 RECOMMENDATIONS

The following recommendations shall be followed to ensure that the
adjustable 1ifting beam is used properly and safely:

For a four point hoist, the maximum load is 50,000-1b

For a two point hoist, the maximum load is 25,000-1b

Only ASTM A-325 % in. diameter by 2% in. bolts shall be used when the
adjustable 1ifting beam is being reconfigured for increased or decreased
length

The % in. ASTM A-325 bolts shall be torqued to 300-ftelb

The nuts, bolts, and washers shall be replaced annually

The lugs at each corner of the adjustable 1ifting beam shall be checked
to ensure that the chokers are lined up with the lugs during the hoist.

6.0 REFERENCES

AISC, 1989, Manual of Steel Construction, 9th Edition, American Institute of

Steel Construction, Chicago, Il1linois.

WHC, 1992, Adjustable Lifting Beam, Drawings H-2-83689 Sheets 1-4,

Westinghouse Hanford Company, Richland, Washington.

WHC, 1992, Hanford Hoisting and Rigging Manual, WHC-CM-6-4, Westinghouse
Hanford Company, Richland, Washington.
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G-209 S-209

Screw pin anchor
shackles meet Federal
Specification RR-C-271b
Type IV Class 1.

FORGED SHACKLES

whe-Sb-WwM-DA -123 R0

Load Tialed

Working Load Limit permanently shown on every
shackle.

.Forged, Quenched and Tempered, with alloy pins.

Capacities '3 thru 150 tons.

Look for the red color . . . mark of genuine Crosby-
Laughlin quality.

Shackles can be furnished proof tested with certifi-
cates to designated standards (i.e., ABS, Lloyds, etc.).
Charges for proof testing and certification available
upon request.

Hot Dip Galvanized or Self Colored

G-213 S-213

Round pin anchor
shackles meet Federal
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Specification RR-C-271b

ANCHOR SHACKLES

Type IV Class 4.

_ DIMENSIONS (in)
Working | Nominal ' ' " Diametes Tolerance
Load | Shackle [ - . | = jislde Width = freseeesern e v Weight
Limit i | detde s Nesth WG " | Oulaith Lotk Or Mirvk (Ibg)
(tons) (in) Length at Pin at Bow Pin of Eye Length Width 213 209
t A AT’ 7 ¥ e Ya %e Yie Yie = .05
Y2 Va 1% Vo 25032 5he e e Yhe 13 12
Ya he 1752 V32 272 Y 'Y Yhe Yhe A7] 19
1 % LT 232 152 he 332 Ve Yhe .25 3
112 The 116 23, 1542 Y2 1Y Ya e .38 .38
2 Va 1% '3/15 15/]5 R 1?15 Vs '/15 .70 .63
3Va Sk 2%s 16 11 Ya 196 Ve g 1.50| 1.38
4% % 2% | 1% 2 % 1% Va se 232| 225
62 78 35/15 17/15 29/32 1 2V Va '/]5 3.40 3.38
BoT —j 812 1 3% 16 7| 2% 1% - 2% Va i 5.00f 5.32
92 1% 4Va 11346 22%,, 1a 2% Va Vg 6.97| 6.81
rr—b 12 1Y 417, 22 ~| 3% 1% —| 3 Ya ie 9.75| 9.50
1312 1% S5 2V 3% 12 3% Va Ve 13.25| 13.25
17 12 5% 2% 3% 154 3% Va Ve 17.251 17.70
25 1% 7 2% 5 2 4% % s 29.46 [ 30.38
35 2 7% 3Va 5% 2Va 5 % Ve 45.75] 45.00
155 22 102 4% 7Va 2% . 6 % Va — | 85.75
tFurnished in screw pin only.
S-2131
TRAWL'NG SHACKLES Self Colored only
“;i R e -_'- . . ‘ g e _'._".D|MENS|ONS (In) n p e e
Working | Nominal ; - :
Load | Shackie | | inside ‘| -Olameler | - Tolerances | -
Limit | - Size | Inside | Width | = " | Outside - | Weight
(tons) (in)  lLength | atPin | Pin | of Eye | Length | Width (Ibs)
2 Y2 15 '3/]5 Y 13/|§ . Ve ‘/]5 .75
Trawling shackle with 3Va 56 2 16 Y 1% Ve Yie 1.24
e 4% % 2% 1% 7 1% Va e 2.18
6%z T 2% | 17, 1 2% Vs Yie 3.28
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