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JACKING POCKET DESIGN
Any time a jack cannot be placed under a structure to jack it up or down, then jacking pockets or brackets must
be designed and either bolted or welded to the side of the structure. This holds true for a structure that has
settled unevenly and has to be jacked back up to grade by welding jacking pockets to the sides of the columns
or for rolling a vessel under a pipe rack where jacking pockets are required to be attached to the sides of the
saddles for lowering the vessel down over the anchor bolts.
The following example is for rolling a horizontal 80 ton vessel under a 15’ pipe rack and into a structure.
Parameters for the rolling operation:
1.
2.
3.
4.
5.
6.

The 14’ overall height of the vessel, including the rollers, had to go under a pipe rack that had 15’ of
clearance from the concrete paving up to the underside of the pipe rack.
Four 37.5 ton Hilman rollers were used, OT type with Accu-roller guides. After the roller size had been
selected, Hilman recommended the channel size that should be used with the roller.
The Hilman’s ran in C 12 x 30 channel rails that were laid out along precise centerlines.
Where the rail sections were connected together, the ends were cut on a 45° angle to make crossing the
joints with the rollers smooth and with little force to the joint.
The rail sections were held together using clips on each side of the joints. The clips were bolted to the
sides of the channels.
Four 100 ton jacks were used to lower the vessel down over the anchor bolts because the structure did
not have an opening for a crane hook.

Steps for the rolling and jacking operation:
7.
8.
9.
10.
11.
12

13.
14
15.
16.
17.
18.
19.

Offload the vessel with a crane and set it on the four Hilman rollers positioned in the rails.
Bolt the top flange of the rollers to the underside of the saddles to keep them from falling out from under
the saddle if the load is carried by three rollers due to the table top effect.
Push the vessel under and through the pipe rack with a push bar from the prime mover.
When the vessel is positioned over the anchor bolts, weld the pre-fabricated jacking pockets to each side
of each saddle. They were left off for transportation.
Place 3” of hardwood cribbing under each jacking pocket.
Place the four jacks on top of the wood cribbing and extend the rams until the caps are tight up against
the bottom of the jacking pockets. The overall height of the jacks should be about 18” at this point.
This will leave about 2” of ram stroke for raising the saddles and freeing the rollers.
Extend the rams until the rollers are free.
Remove the rollers and channel rails.
Place 3” of hardwood cribbing under each corner of each saddle.
Lower the jacks until the saddles are resting on the cribbing.
Lower the jacks until they are free and then remove them and the wood cribbing.
Reinstall the jacks and jack up the saddles until they clear the cribbing.
Remove the cribbing and lower the saddles down over the anchor bolts.

20.

Remove the jacks.

End Of Rolling & Jacking Procedure

Jacking Pocket Design:
ASSUMPTIONS AND DESIGN STEPS:
When designing a lifting attachment or weldment, the first thing that I usually do is to make a layout to scale,
based on the actual dimensions involved. Then I do the calculations to make sure that the member sizes are
correct and then size the welds. The jacking pocket design was no different. I completed the following steps in
my design:
1.
2.
3.

4.
5.

6.

Made a layout of the jacking pocket based on the load, the vertical clearances, the jack dimensions and
the jack stroke. See sheet 1 of 4 next page.
Elected to weld a ½” plate “e” to the saddle flange as a base for the jacking pocket. Assumed the ½”
plate would be good by inspection.
As the saddles were designed with a single web, I had the choice to either use one vertical stiffener plate
in line with the web or use two stiffener plates on either side of the web. The calculations show that a
single stiffener plate with a thickness of 0.29” would be required. Therefore I used two ½” stiffener
plates. Always be conservative, especially when it doesn’t cost much more.
Because the stiffener plates were so close together, assumed by inspection that the 1” horizontal jack
plate “f” was strong enough in bending from the force of the jack.
To determine the weld size between the saddle flange and the ½” base plate “e”, I assumed that it was
similar to a pad eye lug with two parallel welds 8” apart with an eccentricity of 7” and a load of 40 kips.
The weld required was 0.22” on each side of the base plate. I elected to use a ¼” weld.
Knowing that a 1/4” weld would be good for welding plate “e” to the saddle flange, I know that a 1/4”
weld would be twice as much, way more than enough, to hold the two vertical stiffeners to plate “e”, ie,
with four parallel welds.

CLARIFICATION:
1.

In the 7th edition of AISC, table XIV , the sketch on the left is with the load in the plane of the welds, ie,
say a lug plate that is being twisted off at the base by a load causing torque on the two parallel welds. An
example might be when a beam is welded on both ends to a support by its web and then the beam is
subjected to a twisting load. This also applies to table XIX in the 9th edition of AISC.

2.

The sketch on the right shows a load that is out of plane of the welds, ie, like a pad eye lug with the load
at 0 degrees and “al” equals the eccentricity of 7”. The welds are then only subjected to bending and
shear.
Both the sketch for the special case on the right and my pad eye lug program are for a pad eye with two
welds on either side of the lug.

3.

The comparison of the two tables and the pad eye lug program was just to show that the ¼” weld was
very conservative from table XIV and kept getting more conservative for table XIX and the pad eye
program, especially when a value of 1.0 was used for C1.

See Appendix A for the reference sheets for Salmon & Johnson

Notice that the C1 = 0.65 listed above was a Fluor standard at the time of this design. They now use C1 = 1.0
per the AISC table. See the next page. That is the reason for the re-calculation of D where it then = 0.14”
Also note that in the table from the Ninth Edition the weld gets even smaller. This is due to more testing over
the years, better welding rod, better QC, etc. The fourteenth Edition is now out so the welds are probably
smaller than above.

NINTH EDITION

To show that the weld for the jacking pocked plate to the saddle could have been calculated on the Padeye Lug
program on my website, see the printout sheet below which shows a slightly larger weld size than AISC. The
welds calculated on both my lug programs using the weld treated as a line by Blodgett are always a little larger
than those calculated by AISC.

See Appendix B for information from Blodgett’s “Design Of Welded Structures”, where he treats the weld as a
line. See Part 7, section 7.4 “Determining Weld Size”.

See Appendix C for information on Hilman Rollers.

END OF DESIGN:

APPENDIX A:

Salmon & Johnson

APPENDIX B:

Blodgett

The book can be purchased from the following website:
http://www.jflfoundation.com/SearchResults.asp?Search=design+of+welded+structures
Hardbound, 832 pages, cost $22 (as of June 2012)
This book has served me faithfully since 1977 when I purchased my copy for $7

APPENDIX C:

Hilman Rollers

