
F 

MAR 151993 
~ c.nJ. '3 

ENGINEERING DATA TRANSMITTAL 

~)-
~TO: (Receiving Organization) 3. From: (Originating Organization) 

T. R. Benegas HS-09 T. C. Mackey S2-03 
Fluid Systems Engineering Equipment Stress Analysis 
5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 

N23B1 T. R. Benegas 
8. Originator Remarks: 

Supporting document for review/release. 

11. Receiver Remarks: 

15. 

(A) 
Item 
No. 

1. 

16. 

(B) Document/Drawing No. 

WHC-SD-WM-DA-123 

IlIIPact level (F) 

DATA TRANSMITTED 

(C) (D) 
Sheet Rev. (E) Title or Description of 

No. No. Data Transmitted 

NA 0 Lifting Beam 
Design/Analysis for 
the Data Acquisition 
and Control Systems 
Trailer 

KEY 
Reason for Transmittal (G) 

Pege 1 of ~/ ___ _ 

1.EOT 161517 

4. Related EDT No.: 

NA 

7. Purchase Order No.: 

NA 
9. Equip./Component No.: 

NA 
10. System/Bldg./Facility: 

NA 
12. Major Assm. Dwg. No.: 

H-2-83689 Sht. 1-4 
13. Permit/Permit Application No.: 

NA 
14. Required Response Date: 

ASAP 
(F) (G) (H) (I) 

Reaso Origi Receiv 
Impac n for - -

t Trans nator er 
level - Dispo Dispo-

mitta - sition 
l sitio 

n 

3SQ 2 1 

Disposition (H) & (I) 
1, 2, 3, or 4 (see 
MRP 5.43) 

1. Approval 4. Review 1. Approved 4. Reviewed no/conment 
2. Release 5. Post'Review 2. Approved w/comment 5. Reviewed w/comment 
3. Information6. Dist. (Receipt Acknow. 
Required) 

3. Disapproved w/conment6. Receipt acknowledged 

17. SIGNATURE/DISTRIBUTION (G) (H) 
(See Impact level for required signatures) 

(G) (H) 

Rea Dis (J) Name (K) Signature (l) Date (J) Name 
p. (M) MSIN 

son 

1 I l,cog.Eng. C.E. Hanson (}yJ ~ :;!tt!.~} iff.oJ 

1 / '~Cog. Mgr. T .R. Benegas~~u. 3/II/f1 IIS"-l>f 

1 
1 

Env. --- r".. ' I 

1 ESA Mngr. R.B. paVlI/J'", t 7-4{'l{f3 
1 1 
1~ ~ 19. a 20. (1 /}/I 
~.-M;~~~~~-l T.~3!!! sk0 C.E.(HA!I!t:. 

Signature of EDT L..::fate AU~ ~e Cognizant;'Pi'bject 
Originator Representative for Receiving Engineer's Manager 

Organization 

(K) Signature (l) Date Rea 
(M) MSIN -

son 

21. DOE APPROVAL (if required) 
ltr. No. 

[] Approved 
[] Approved w/conments 
[] Disapproved w/conments 

Dis 
p. 

80-7400-172-1 (07/91) 



~--------------------------------------~--------~~~~ 
SUPPORTING DOCUMENT 1. Total pages..atr31 ~ 

2. Title 

Lifting Beam Design/Analysis for the Data 
Acquisition and Control System Trailer 
5. Key Words 

Li ft i ng Beam 
Analysis 
DACS 
Adjustable 

7. Abstract 

3 • N l.II1be r 4. Rev No. 

WHC-SO-WM-OA-123 o 

6. Author 

Name: T. C. Mackey 

~c-. dP'~q 2/z4/'?,5 
signature > -=----

Organization/Charge Code 23480 / N23B1 

This supporting document details calculations completed to properly design an 
adjustable lifting beam. The main use of the lifting beam is to hoist the Data 
Acquisition and Controls Systems (DACS) trailer over a steam line. All design work 
was completed using the American Institute of Steel Construction, Manual of Steel 
Construction (AISC, 1989) and Hanford Hoisting and Rigging Manual (WHC, 1992). 

8. PURPOSE AND USE OF DOCUMENT - This doclJllent was prepared for use 10. 
within the U.S. Department of Energy and its contractors. It is to 
be used only to perform, direct, or integrate work under 
U.S. Department of Energy contracts. This doclJllent is not approved 
for public release until reviewed. 

RELEASE STAMP 

PATENT STATUS - This doclJllent copy, since it is transmitted in 
advance of patent clearance, is made available in confidence solely 
for use in performance of work under contracts with the 
U.S. Department of Energy. This doclJllent is not to be published nor 
its contents otherwise disseminated or used for purposes other than 
specified above before patent approval for such release or use has 
been secured, upon request, from the Patent Counsel, U.S. Department 
of Energy Field Office, Richland, WA. 

OFFICIAL RELEASE ~ 
BYWHC ~ 

DATE MAR 151993 
DISCLAIMER - This report was prepared as an account of work 
sponsored by an agency of the United States Government. Neither the 
United States Government nor any agency thereof, nor any of their 
eII1>loyees, nor any of their contractors, subcontractors or their 
eII1>loyees, makes any warranty, express or implied, or aSSlJlleS any 
legal liability or responsibility for the accuracy, completeness, or 
any third party's use or the results of such use of any information, 
apparatus, product, or process disclosed, or represents that its use 
would not infringe privately owned rights. Reference herein to any 
spec if i c commerc i a l product, process, or servi ce by trade name, 
trademark, manufacturer, or otherwi se, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by 
the United States Government or any agency thereof or its 
contractors or subcontractors. The vi ews and opi ni ons of authors 
expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

9. Impact Level 3SQ 

A-6400-073 (11/91) {EF} WEF124 

Approved for Public Release; 
Further Oissemination Unlimited 
A.;tr. ~ P$'/I-s/;;XOJO v ' , 

5-rA ·3 



Date Received: 
INFORMATION RELEASE REQUEST I Reference: 

2 25 Qa fYljJ ~6.rJ ~-".3 
WHC-CM-3-4 

MAR 1 ~1'f''4_1 C~lete for all Types of Release 
• _ .. w 

Purpose ID Number (include revision, volune, etc. ) 
[] Speech or [] Reference WHC-SD-WM-DA-123, £W. 0 
Presentation (Check [X] Technical Report 

[] Full Paper only one [] Thesis or List attachments. 
suffix) Dissertation 

[] Surmary [] Manual 
[] Abstract [] Brochure/Flier 
[] Visual Aid [] Software/Database Date Release Required [] Controlled Docunent 

[] Speakers Bureau 
[] Other [] Poster Session 

[] Videotape 

Title Li fting Beam Design/Analysis for the Data I Unclassified Category II~ct 3S 
Acquisition and Control System Tra il er UC-

Level Q 
New or novel (patentable) subject matter? [X] No [] Information received from others in confidence, such as 
Yes proprietary data, trade secrets, and/or inventions? 
If "Yes", has disclosure been submitted by WHC or other M No [] Yes (Identify) 
company? 
[] No [] Yes Disclosure No(s). 

Copyrights? M No [] Yes Trademarks? 
If "Yes", has written permission been granted? ~ No [] Yes (Identify) 
[] No [] Yes (Attach Permission) 

C~lete for Speech or Presentation 
Title of Conference or Meeting Group or Society Sponsoring 

Date(s) of Conference or Meeting City/State Will proceedings be [ ] Yes [] No 
publ ished? [ ] Yes [] No 
Will material be handed 
out? 

Title of Journal 

CHECKLIST FOR SIGNATORIES 
Review R~uired ~r WHC-CM-3-4 Yes No Reviewer - Signature Indicates Approval 

Name ~l2rintedl Signature Date 
Classification/Unclassified 

[] I«J Controlled Nuclear Information 
Patent - General Counsel [] ~ 
Legal - General Counsel [] ~ 
Applied Technology/Export 
Controlled Information or 

[] ~ International Program 
WHC Program/Project [] ~ 
ConmJnications [] ~ 
RL Program/Project [] pq 
Publication Services [ ] ~ 
Other Program/Project [ ] M 
Information conforms to all applicable requirements. The above information is certified to be correct. 

Yes No INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP 

References Available to Intended [X] [ ] Stamp is required before release. Release is contingent upon 
Audience resolution of mandatory comments . 

Transmit to DOE-HQ/Office of fO" ., Scientific and Technical [] [X] ~ ... ~,·,·c~~~~ I 
Information 
Author/Requestor (Printed/Signature) Date Q. • 0 <' • 

T. C. MaCkey~(,)I{~ebrUary . ·t ~ .. »' 
25, 1993 

Go : ~V .. fI) 
"!f. A .~ 

'j, ~~> ..... : ~ 
Intended Audience I:j)·~ i .. j.'. J~~ ••• ~ ~ $'. 

[] [X] ~ij~D t/ ' 
Internal Sponsor ~ External 

~ . 

~e~~n~ib::nM::;~ ~p7r:gnat~7111;ate 
Date Cancelled I Date Disapproved 

/ 
.. 

BD-7600-062 (08/91) WEF074 Part 1 



Lifting Beam Design/Analysis for the 

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

Data Acquisition and Control System (DACS) Trailer 

February 1993 

PREPARED BY:~~~ - ;rf:h 
T. C. Mackey, Principa gineer 
Equipment Stress Analysis 

REVIEWED BY: Ji;. ~ ·3/2/"130 
D. E. Ryman,Pr=iJ)alEngineer r I 
Equipment StresS~lYSiS 

APPROVED BY: /0 /:l . ( t----:,. J /1 (f-:J 
R~, Manager 
Equipment Stress Analysis 

Westinghouse Hanford Company 
Hanford Operations and Engineering Contractor 

for the 
U. S. Department of Energy 



DESIGN VERIFICATION METHOD 

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

The need for design verification has been reviewed with the method selected as 
indicated below: (ESRjWork Plan # NA / WP-23480-241). 

x 

x 

SD #WHC-SD-WM-DA-123 

ECN # NA 

DWG (S) #_!..!!.NA.!.....-__ 

Independent Review 

Alternate Calculations 

Qualification Testing 

Formal Design Review 

R. B. Pan 
Cognizant 

i i 



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

INDEPENDENT REVIEW CHECKLIST 

Document Reviewed Lifting Beam Design/Analysis for the Data Acquisition and Control 
System Trailer 

Author T.C. Mackey 

Yes No N/A 

(v( () () Problem completely defined. 

() () (~Are computer analysi s appl i cat ions documented in the report per EP 
2.1? (code, version, hardware, input, output files) 

() () (v( Is the software verification documentation either referenced or 
included in the report? 

() () (v( Computer code error reports revi ewed for impact if any. 

(~ () () Data used in calculations explicitly stated in document. 

(vY () () Data checked for cons i stency wi th ori gi na 1 source i nformat i on as 
applicable. 

(0" () () Mathematical derivations checked, including dimensional 
consistency of results. 

(vY' () 

o () 
() () 

(v( () 

() Models appropriate and used within range of validity or use 
outside range of established validity justified. 

() Hand calculations checked for errors. 

~ Code run streams correct and consistent with analysis 
documentation. 

() Acceptability limits on analytical results application and 
supported. Limits checked against sources. 

(v{ () () Safety margins consistent with good engineering practices. 

(~ () () Conclusions consistent with analytical results and application 

(v( () 

D. E. Ryman 
Reviewer 

limits. 

() Results and conclusions address all points required in the problem 
statement. 

Date 

iii 



1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

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

CON TEN T S 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Summary of Results . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

APPENDICES 

Appendix A 
Calculations ......................... 3 

Appendix B 
Vendor Data Sheets . . . . . . . . . . . . . . . . . . . . . . . . . 22 

iv 



1.0 INTRODUCTION 
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This supporting document details the calculations for the design of an 
adjustable lifting 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 lifting 
beam that is adequate to support a 50,000-lb four-point hoist. The adjustable 
lifting beam can be disassembled and either of the shorter beams may be used 
for a 25,000-lb two-point hoist. The analysis is based on 125% of the rated 
load i.e. 62,500-lb. 

3.0 DISCUSSION 

The adjustable lifting 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-lb with a maximum weight of 11,000-lb at each corner (see 
Appendix B). Given these weights, the lifting beam was designed to support 
50,000-lb. The adjustable lifting beam can be configured to hoist a maximum 
load of 50,000-lb 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 lifting beam may be configured for various lengths by changing 
the location of the bolts. There are nine bolt holes spaced 1.44-ft apart. 
The width of the adjustable lifting beam may be changed by using lifting lugs 
spaced 0.67-ft apart. 

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

The lugs at each corner of the adjustable lifting 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. 

1 
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4.0 CONCLUSIONS 
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The adjustable lifting beam is adequate for a four-point 50,000-lb 
hoist. When the adjustable lifting beam is disassembled, each shorter beam 
(W12x72) is capable of a 25,000-lb two-point hoist. 

5.0 RECOMMENDATIONS 

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

• For a four point hoist, the maximum load is 50,OOO-lb 

• For a two point hoist, the maximum load is 25,000-lb 

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

• The % in. ASTM A-325 bolts shall be torqued to 300-ft·lb 

• The nuts, bolts, and washers shall be replaced annually 

• The lugs at each corner of the adjustable lifting 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, Illinois. 

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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Fil .. , DACS-l.WGT 
l1-Aug-92, 08:3G AM 

TRAILER DAC3-1 ~EIGHT AND CENTER-OF-GRAVITY REPORT 
Name, LANCE: GROFT 
""e1 ghed At' ATLAS Ho 1 e "'umber, 0 

TRAILER CONrIGURATION, • a .. • • • • • ~ 2 • • • • • • • ~ • • _ • • • ~ .. 2 • .. • • • • • a _ 

HEI GHED 1--, r TH: 
L9ngth (L) -49 '.et, 10 lnc:h.s. A.T.3.1. Modul" •• NO -"n9th (L) .. 49.9333 f., t • F.R.C. Crib: NO _eng th (L) 2 ~ge 1n~hes U./J.c. SeaM. NO ::_nt,r-lintt ( L/2) • 299 inch ••• ROAtd G.Atr, YES 
.; 1 dth (N) • 10 f •• t , I) t ncl'"'lft . • Numb.r of b.ttlfrlttSI Hdth (N) :a 10 feet: • ~ound~ of (U.':"I J 1 dth (N) s 120 lnches Numb"r "f ",copesl :.ntl,.-11n. ' .. 1'1/2) .. 60 inc:n.s • 

: a - - =- m ~ • • • • - • 2 • • • • • • • • • .. • _ • ~ _ _ = = • c a 2 

IEASUP.EHENTS AND LOAD CELL LOCATIONS, 

I I td ~.J.i 9h t • SSIJO Dimension A 2 28 .llow Weigh!! .. 10700 Dim.n~i on 9 114 • hi L,I, t 9h t .. lO~OIl Oimenston C .. '370.5 r"en ~'19ht • 10700 Dimen"5ion 0 • lOa 
Dimen.lon E =- 23 otl1 W'iSMt • 41000 pound •. Oim.n.ton F' ~ IS 
Oim,naton H • 570,ei 
Dim.nsion K .. 12 

CO.viatlonl • -2.6341~ inch ••. 
(D9~iation) • 9.76929 in~h.s. Dim.n.ion Z ~ ~7.36~~ inch ••. 

Dimension X • 30a,7Ge inch, •• 

~ ~ • s s • • • _ • • • 2 • • • • • ~ • • • =- • • • • =- • • ~ • • • =-
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G-209 5-209 

Screw pin anchor 
shackles meel Federal 

Sp,cilicalion RR-C-271b 
Type IV Class 1. 

Working Nominal 
Load Shackl. 
Limit Size 
(tons) (In) 

t '/3 3/,8 
V2 V4 
3/4 5/,8 

1 % 
1 V2 7/,8 
2 V2 
3V4 5;8 

4:Y4 :y.. 
6V2 ¥a 
8V2 1 
9V2 1 Va 

12 1% 
13V2 1% 
17 1 V2 
25 1 :Y4 
35 2 

t55 2V2 
tFurOished 10 screw pin only. 

5-2131 

FORGED SHACKLES 

• Working Load Limit permanently shown on every 
shackle. 

• ; Forged. Quenched and Tempered. with alloy pins. 
• Capacities % 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 .• ASS, Lloyds. etc.). 
Charges for proof testing and certification available 
upon request. 

• Hot Dip Galvanized or Self Colored 

ANCHOR SHACKLES 
DIMENSiONS (In' .. 

" 

'. " 

Diameter 
· Ul.lde Width ' " . . _ .I. . ... ,, _. " ' . . .. _. _ .. ' ~, ' " ' _ _ •• ' ., • 

Inside "- Oul.lde 

G-213 5 -213 

Round pin anchor 
shackles meel Federal 

Spec iii calion RR-C-271b 
Type IV Class 4. 

, Toler.nct 
Plus or Minus Weight 

(Ibs) 
Lenglh at Pin al Bow Pin of Eye Length Width 213 209 

¥a % 11/,6 V4 9/,8 '/,6 '/,8 - .05 
1 Va V2 2%2 5/,6 11/16 '116 VIS ' .13 .12 
17/32 17/32 27/32 % '3f16 '/,6 '/,6 .17 .19 
F/'8 2%2 1%2 7/,6 31132 Va '/,8 .25 .31 
1 ' V,8 23/32 1%2 V2 1'/,6 Va '/16 .38 .38 
1 ¥a 13/16 15/ 16 5;8 P/'6 Va '/16 .70 .63 
2% 1V,6 1 ' V,6 ~ 19/ ,6 Va 1/,6 1.50 1.38 
2 '3/16 1% 2 % 1 ¥a V4 '/,6 2.32 2.25 
35/ ,6 F/'6 2%2 1 2Va % V,6 3.40 3.38 
3~ 1"/16 ,/ 2"/'6 1 Va - 2% % 1/,6 5.00 5.32 
4% 1'3/,6 229/32 1% 2 5/a % V,6 6.97 6.81 
4' '/,6 2%2 0/ 3V4 1% ,./ 3 V4 V,6 9.75 9.50 
5~{6 2% 3~ 1 V2 35/ ,6 V4 Va 13.25 13.25 
5:y.. 2% 3¥a 15/a 3 5;8 V4 Va 17.25 17.70 
7 2¥a 5 2 45/ ,6 Y. Va 29.46 30.38 
7:y.. 3% 5:Y4 2V4 5 Y. Va 45.75 45.00 

10V2 4Va 7% 2:Y4 . 6 Y. V4 - 85.75 

TRAWLING SHACKLES Self Colored only 

Trawling shackle wilh 
Ihin square head 

screw pin. 

, ,I .... ; ' 

WOrking 
Load 
Limit 
(Ions) 

2 
3V4 
4~ 

6V2 

' : .. , .. 

Nominal 
Shackle 
• Size 

(In) .. 

V2 
% 
:y.. 
¥a 

, ' : ~ :: ;.;:;: .. ~~:DI~E~SIONS (In) 
, .. 

'. Dlem.t., .. .. 
Inild • .. . .•. . .. . £ .- . 

Inside Width , '" Outside ; 

Length at Pin •. ~I~ ~. r C?f Eye 

1% 13/18 % P/'6 
2 11/16 :Y4 19/,6 
2% 1 V4 ¥a 1 ¥a 
213/,6 F/'6 1 2Va 

26 

' : ~'. ~ ...... . ,' , ~~ . • ~ I .... 
.- -, . 

: ", 

" ' .. . 
Tole;anee. .. ... . 

Plus ot Mlnu • Weight 
Length Wldlh (Ibs) 

VB 1/,6 .75 
VB 1/,6 1.24 
V4 VI6 2.18 
V4 V,6 3.28 

" I ' i- ,.. I; ... ; ... " - 1 11 , - " j,..." I "" .... "4 ' i.....,it 

( 


