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Design and Test of the CC Cryostat Head Cart 

Al Jaques 

This Engineering Note documents the design of the stand to be used to 
transport the CC Cryostat heads into the D-Zero clean room. Due to the width of 
the clean room access door. the heads will have to be upright to fit through. 
This head cart will hold the heads upright and wheel them into the clean room 
on a guiaed track. Before the wheels are placed on the head cart. it will be 
used as a st~d to place the heads on for the purpose of test fitting the super 
insulation. The head cart will not only be structurally sufficient to support 
the weight of the heads but also stiff enough to allow a maximum deflection of 
1/2" at the end of the 48" cylinder (see sketch in Appendix A). 

The heaviest head assembly weighs about 9000 Ibs. Following A.I.S.C. 
specifications and using a 9000 lb. design load. the head cart was initially 
designed and built and later modified in order to meet the deflection 
requirements. Bending and tension stresses were limited to two thirds the 
yield strength. Weld and shear stresses are limited to 0.4*Fy. The C7X12.25 
channels. the L2.5X2.5XO.25 angles and the 1/2" plate are all A36 steel. 

In order to validate the need for an end plate in the 48" cylinder. an ANSYS 
model was created of the cylinder itself to determine it's rigidity under a point 
load applied at it's outer end. Appendix D contains the results which 
demonstrate the rigidity of the cylinder-end plate assembly. Also included is a 
Frame-Mac simulation of the head cart which was used to estimate the 
deflection at the cylinder end. 

A load test was' perfonned to 133% of the rated capacity. or 12,000 lbs. The test 
load was incrementally applied using a crane and hook scale. A graph of 
deflection vs. load is shown in Appendix E. A spreader beam was designed and 
built to properly test the head cart. Stress calculations for this test spreader 
beam are included in Appendix C. 
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6-~.. ==' ~ +:- 0 tCcJ.4'). 

k/, :.. 



FRAME MAC file: HEAD CART III; last modified at 11 :24:48 AM on Mon, Aug 15, 1988 
• 	Abov& each load are the magnitudes in Ib, Ib/in, and Ib-in. 

Next to each support are reactions in Ib and Ib-in. 
Next to each node are deformations in inch and radians. 

".-'lositive reactions and deformations are to the right, upwards, and counter-clockwise. 
3 

OX= 2.312e-2 
DY= 2.551e-4 

RotZ= -2.750e-3 

t 
DX= -7.925e-2: < IJ.$" IIDY= -2.697e-4: 

RotZ= -3.631e-3; -

RfX.. 0.009+0 
RfY= 3.03e+3 

· : 4 

·· · · ·· 

FY= 1.00e+3 

~5 
.................... ~ -j I~~;-}................... ;OJ: : :973a~ -::;, 

2 RfY= 8.95e+ 
~--------------------------------------------------~ DX= O.OOOe+O 	 OX.. 3.773e-3 

DY= O.OOOe+O 	 OY= O.OOOe+O 
RotZ.. 2.25ge-3 	 RotZ.. -1.520e-4 



FRAME MAC file: HEAD CART; Last modified at 11:24:48 AM on Mon, Aug 15, 1988 
. Node 4 FNd2 MNd2 FNd3 MNd3 Elem 4.5 Node 5 

1.2000e+ 1 6.62e+3 - - - -6.62e+3 - - - l- 1.0600e+2 1.1800e+2 
1.3600e+2-9.05e+2 - - - -9.48e+3 HOOP1 1.3600e+2 


7.35e+5 .. - 3Jt1e+S E- 2.900e+7 

?' \ 7 / 7 /' I I 

FD3 FD2(*9.000)
O.OOe+O O.OOe+O 
.1.50e+2 1.00e+3 

"TF: Ib 
load I D: Ib/in

M: Ib-in 
E: psi 

O.OOe+O 
Tension Ib 

O.OOe+O 
1.04e+4 

Shear Ib 
O.OOe+O 
O.OOe+O 

Moment Ib-in[==========================---­ -1.03e+6 
O.OOOe+O 

Defl. .....".... "".........111.......................................... . inch 
.......................nu......~.....................................,,,.......................... 
-3.973e-1 

I ti,61 Li/4 I Li/3 I · L1'2' I 2rd 3r/415ri6 I I Inch 
Distance O.OOOOe+O 2.1200e+ 1 4.2400e+ 1 6.3600e+ 1 8.4800e+ 1 1.0600e+2 



/prep7 
/title, "Head Cart Cylinder"
et,l,63--',1,0.25 
r,2,O.5 

r,3,O.33 

e)(,l,2ge06 

dens, 1, 7. 3308465e-4 

9)(Y , 1, 11. 5e06 

acel,,386.04 

nu)(y,l,O.27 

csys,l 

n,l,23.875,90.0 

n,2,23.875,81.57 

n,6,23.875,40.721 

fill 

n,14,23.875,-40.721 

fill 
n,19,23.875,-90.0 
fill 
ngen ,9,20,l,19,l",3.0 
ngen ,16,20,161,179,l",5.4 
ngen ,2,20,461,479,l",1.0 
ngen ,3,40,461,479,l,-4.4375 
csys,O 
ngen,2,560,2,482,20,,2.2 
ngen ,3,l,562,1042,20,-1.75 
nrsel,node,564,1044,20 
nmodif,all,l.0e-8 

'"'nail 
csys,l 
e,1,2,22,21 
egen,18,l,l 
egen,24,20,l,18 
rea 1,2 
e,461,462,502,501 
egen,18,l,433 
egen,2,40,433,450 
rea 1,3 
e,2,22,582,562 
e,562,582,583,563 
e,563,583,584,564 
egen,24,20,469,471
knode,1,166 
knode,2,6 
k,3,23.875,40.721,-6.0 
knode,7,174 
knode,8,14 
k,14,23.875,-40.721,-6.0 
csys,O 
rea 1,2 
kgen,2,l,3,l,,-8.0,,3
kgen,2,7,8,l,,8.0 
kgen,2,10"",-6.0 
kgen,2,10,ll",-20.0 

/""",1,2,1,8 
1,8,7,8 
1,8,10,4 
1,5,2,4 

http:ngen,3,l,562,1042,20,-1.75
http:n,2,23.875,81.57
http:nu)(y,l,O.27
http:acel,,386.04
http:r,3,O.33


1,8,12,6 

1,8,14,3 


"'-',2,1,4,S 

8,8,7,9,10 

elsize,2, ,2 

a,3,2,S,6 

a, 10,11,14,8 

a,8,14,13,12 

amesh,a II 

merge,O.OOI 

arrsel,area,3,S,1 

Isar 
Isusel,line,3,4 
Isuse I , line, 6 
nl i ne, 1 
d,all,all,O.O 
ara II 
Isa II 
nail 
nrsel,z,O.O 
nrsel,x,18.4,22.4 
d,all,all,O.O 
na II 
symbc,O,O,O 
nrsef,z,10S.0 
nrsel,y,2S.7S,26.0 
nrsel,x,3.4S,3.S5 
f, a I I, f y , -4500 
na \I 

~wsort,z 
iter,I,1 

krf,1 

afwrit, ,1 

finish 

/exe 

/input,27 

finish 


-- ~~---~-~ ---------- ­

http:nrsel,x,3.4S,3.S5


1 

) ) 
 JANSYS -r.3 

AUG 17 1988 . 

1 3:30: 1 2 

PLOT NO. 

PREP7 ELEMENTS 

FORC BC 

ORIG 

XV=1 

YV=1 

ZV=1 

DIST=50.6 

XF=7.8 

YF= 1.35 

ZF=48.7 

1 "HEAD CART CYLINDER" 




) ) 
ANSYS J.3 

AUG 16 1988 . 

1 0:06: 1 1 

PLOT NO. 1 

PREP7 ELEMENTS 

ORIG 

XV=1 

YV=.5 

ZV=1 

DIST=50.6 

XF=9.15 

YF=2.2 

ZF=50.1 

HIDDEN 

1 "HEAD CART CYLINDER" 



') ) ANSYS ).3 

AUG 22 1988 

1 1 :24:35 

PLOT NO. 4 

PREP7 ELEMENTS 

TDIS BC 

RDIS BC 

ORIG 

XV=1 

DIST=61.6 

XF=11.9 

YF=-.879 

ZF=50 

1 tlHEAD CART CYLINDER" 



') ) ANSYS )3"'"- I 

AUG 22 1988 

11 :30:41 

PLOT NO. 5 

PREP7 LEMENTS 

TDIS BC 

RDIS BC 

ORIG 

ZV=1 

DIST=29.4 

XF=11.9 

YF=-.879 

F=50 

1 "HEAD CART 

Lx 

CYLINDER" 
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ANSYS )3 
AUG 23 1988 

13:03:33 

PLOT NO. 


POST1 DISPL. 


STEP= 1 


ITER= 1 


ORIG 


XV=1 


DIST=61.6 


XF= 11 .9 


YF=-.879 


ZF=50 


DMAX=.0441 


DSCA=140 


1 "HEAD CART CYLINDER" 
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)
ANSYS -,-.3 

AUG 23 1988 . 

13:06:05 

PLOT NO. 

POST1 STRESS 

STEP= 1 

ITER= 1 

SI (AVG) 

TOP 

ORIG 

XV=1 

0IST=61.6 

XF=11.9 

YF=-.879 

ZF=50 

MX=8036 

MN=4.4 

A= 1150 

8=2298 

C=3446 

0=4594 

E=5742 

F=6890 

1 
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)
ANSYS 4.3 

AUG 23 1988 

15:10:19 

PLOT NO. 1 

POST1 STRESS 

STEP= 1 

ITER= 1 

SI (AVG) 

TOP 

ORIG 

ZV=1 

DIST=26.3 

XF=11.9 

ZF=105 

HIDDEN 

MX=4091 

MN=407 

A=814 

B= 1 224 

C= 1634 

D=2044 

E=2454 

F=2864 

G=3274 

H=3684 
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"HEAD CART CYLIND R" 

) 
ANSYS 4.3 

AUG 23 1988 

15:34:53 

PLOT NO. 3 

POST1 STRESS 

STEP=1 

ITER= 1 

SI (AVG) 

BOTTOM 

ORIG 

XV=1 

DIST=23.7 

XF=18.1 

YF=-6 

ZF=9 

MX=7034 

MN=4.5 

A=782 

B=1564 

C=2346 

0=3128 

E=3910 

F=4692 

G=5474 

H=6256 

1 



v?loFrom: FNAL::MULHOLLAND ll-AUG-198816:27 
To: JA~UES,MULHOLLAND 

Subj: Update


",.-. 

From: FNAL::MULHOLLAND 10-AUG-198817:19 
To: JA~UES,MULHOLLAND 
Subj: Proposed Head Cart Procedure 

Head Cart Load Test Procedure ....•.................8/10/88 

Updated ............................................8/11/88 


1. Design and fabricate a suitable spreader beam for the Head Cart 
load. 

2. Test the spreader beam to >125~ of intended service, i.e. 

3. Support the Head Cart ONLY at the four corners, and position to 
put the test load and test position neatly under the building crane. 

4. Make a load of > 1.25*9,000 =11,250, of stackable materials, sling 
acccording to good practice, include a 25,000, spring scale, and lift to weigh 
the load. 

5. Mark the spreader beam center clearly and carefully, mark the lon­
gitudinal point of head load on the Head Cart cylinder so it can be easily seen 
and check and correct the level of the Cart cylinder, as required. 

6. Rope off the area of the test. 

7. Provide a means of deflection measurement of the cylinder end. That 
means should not interfere with the loading, allow accurate (l/lS· resolution) 
determination, and be read without compromising the safety of the reader. 

8. Notify any and all interested observers of the impending test not 
yet contacted. 

9. Lift and load the Head Cart by gradual reduction of the crane load 
on the spring scale. Measure the deflection at approximately, 

2,500, .......•..................... (). 18 

5,000' ............................. 12.. 33

7,000,. . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~ .,,0

10,000, ...•..............•.......... '0. J 

and Fu I I load. '\ . • . . . . . . . . . . . . . . . . . . . . .. O. B!S' 

( I'l.poo*, 
Plot the deflection as a function of load and cease loading if any

significant deviation from linearity ia seen or suspected. Begin again aa may
be required. 

Continue loading to Full load and hold for 10 minutes. Lift the load 
and measure the return toward the initial cylinder position. Repeat the loading 
cycle to test repeatability. When the Full load deflections are demonstrated 
to have no hysteresis and the deflections are less than a half inch, the test 
is complete. Secure the load, take down the ropes, and secure the crane. 

---- 30 ---- ­

PLEASE MAKE YOUR COMMENT AND SUGGESTIONS TO AL JA~L1ES (X3OO9, 'JA~UES') 
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. From: FNAL::MULHOLLAND 11-AUG-198816:27 W/~Ie f3 ro...c..es 
To: JA~UES,MULHOLLAND 

,,-Subj: Update 

- from: FNAL::MULHOLLAND 10-AUG-198817:19 
To: JA~UES,MULHOLLAND 
Subj: Proposed Head Cart Procedure 

Head Cart Load Test Procedure ......................8/10/88 

Updated ............................................8/11/88 


1. Design and fabricate a suitable spreader beam for the Head Cart 
load. 

2. Test the spreader beam to >125~ of intended service, i.e. 

> 1.25*1.25*9,000, =14063, 

3. Support the Head Cart ONLY at the four corners, and position to··' 
put the test load and test position neatly under the b~ilding crane. 

4. Make a load of > 1.25*9,000 = 11,250, of stackable materials, sling 
acccording to good practice, include a 25,000, spring scale, and lift to weigh 
the load. 

5. Mark the spreader beam center clearly and carefully, mark the lon­
gitudinal point of head load on the Head Cart cylinder so it can be easily seen 
and check and correct the level of the Cart cylinder, as required. 

6. Rope off" the area of the test. 

7. Provide a means of deflection measurement of the cylinder end. That 
means should not interfere with the loading, allow accurate (1/1611 resolution) • 
determination, and be read without compromising the safety of the reader. 

8. Notify any and all interested observers of the impending test not 
yet contacted. 

9. Lift and load the Head Cart by gradual reduction of the crane load 
on the spring scale. Measure the deflection at approximately, 

2,500' ............................. QIIS" 
5,000'. . . . . . . . . . . . . . . . . . . . . . . . . . • .. 0, "., 
7 ,500'. . . . . . • . . . . . . . . . . . . . . . . . . . . .. (),II,. 

10,000' ...........•................. ,,!5"8 
and F(I~O~o;'~) .•..•••................. 0.70 

Plot the deflection as a function of load and cease loading if any
significant deviation from linearity is seen or suspected. Begin again as may
be required. 

Continue loading to Full load and hold for 10 minutes. Lift the load 
and measure the return toward the initial cylinder position. Repeat the loading
cycle to test repeatability. When the Full load deflections are demonstrated 
to have no hysteresis and the deflections are less than a half inch, the test 
is complete. Secure the load, take down the ropes, and secure the crane. 

---- 30 ---- ­

PLEASE MAKE YOUR COMMENT AND SUGGESTIONS TO AL JA~UES (X3009, 'JA~UES') 
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;::'AGE # 1 
INPUT DATA FROM FILE NAME 3995.SF 
--------------------------~~~~~~~ 

DATE 08-30-1989 

FERMILAB 

DO HEAD C?U:::T 


UNITS USED THROUGHOUT ANALYSIS 

Moment In-Lbs 

Coordinates Inch 

Member Wei at·yt. Lbs.1 Ft. 


In ..... 4Moment of Inertia 

Cross Sectional Area Sq. In. 

Modulus of Elasticity PS:l 


Rotation of Support Joint Radians 
,,-.. Shear ModulLl!:; of Elasticity Psi 

Applied Load or Force Transmitted Pounds 
In ..... 4­Torsional Constant of a Cross - Section 


Displacement of Neutral Axis or Support Inch 


JOINT DATA 

JOINT *" +, 	 -X COORD +, --V COOHD +, -Z COORD 
Inch Inch Inch 

******1 **********+0.0000 **********+0.0000 **********+0.0000 
******2 **********+0.0000 **********+0.0000 ********+160.0000 
**-lE·***3 ********+110.0000 **********+0.0000 **********+0.0000 
******4 ********+110.0000 **********+0.0000 *********+60.0000 
,*·*****5 ********+110.0000 **********+0.0000 ********+100.0000 
******6 ********+110.0000 **********+0.0000 ********+160.0000 
,*·*****7 ********+110.0000 ********+100.0000 *********+60.0000 
*,*·****8 ********+110.0000 ********+100.0000 ********+100.0000 
******9 ********+110.0000 ********+120.0000 *********+60.0000 
**-lE"1E-*10 ********+110.0000 ********+120.0000 ********+100.0000 
*****11 ********+110.0000 ********+140.0000 *********+60.0000 
*****12 ********+110.0000 ********+140.0000 ********+100.0000 
*****13 .*~.******+ 11 0.0000 ********+160.0000 *********+60.0000 
*****14 ********+110.0000 ********+160.0000 *********+80.0000 

r- .1(.****15 ********+110.0000 ********+160.0000 ********+100.0000 
*****16 **********+5.0000 ********+130.0000 *********+80.0000 



INPUT DATA FROM FILE NAME 3995.SF 
--------------------------~-~-~~-

DATE 08--:::;;0-,1989 

FEI::;:MILAB 

DO 1--lEAD CAHT 


SUPPORT JOINT RESTRAINTS 

o -- NO RESTRA I NT 

1 = FULL RESTRAINT 


TRANSLATION 

JOINT # JTX JTY JTZ 

******1 **1 **1 **0 
,/" ******2 **0 **1 **1 

******3 **0 **1 **0 
******4 **0 **0 **0 
******5 **0 **0 ·**0 
******6 **0 -11.* 1 **0 
******7 **0 **0 **0 
******8 **0 **0 **0 
****·**9 **0 **0 *-101·0 
*****10 **0 **0 **0 
*****11 **0 **0 **0 
"·.j!·***12 **0 **0 **0 
·*****13 *·*0 **0 **0 
",·****1 It **0 *-11·0 *.loI-(1 
*****15 *·*0 **0 **0 
'*·****16 *·*0 **0 **0 

l'1EMBER DATA 

MEMBEr.:;: *" MEMBER MEMBER CROSS SECTIONAL 
FROM TO AREA 

Sq. In. 

***'**1 *****1 *****2 *·******3. 6000 
**·***2 *****1 *****3 *******3.6000,,­
·*****3 *****3 *****4 *·******3.6000 
1(·****4 *****·4 *****5 *******7.2000 
**·*..**5 '*'IH~'**5 *****6 *******3.6000 
?,·****6 *****2 ***-101·*6 *****·loI-*·3. 6000 
'*'**'~*7 ***,,**1 ***·*'13 *******4.7900 
';:··"··!!·**8 ,*·*·*-*-*3 ****·*7 *******'3.6000 
~..~ .*..*'f{- r.:.~ ·**·l\··~··*,4 .~. -l( •• !of-*·It7 ·lH",·**·",,* 1 (). :3800 

ROTATION 

JRX JRY 

·**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
**0 **0 
*·*0 **0 

MODULUS OF 
ELASTICITY 

Psi 

****29000000.00 
****29000000.00 
*·***29000000. 00 
****29000000.00 
*·***29000000. 00 
****29000000.00 
'11-***29000000.00 
****29000000.00 
****:29000000. 00 

PAGE *" 2 

JRZ 

**0 

**0 

**0 

*·*0 

**0 

**0 

**0 

**0 

**0 

**0 

**0 

**0 

**0 

*·*0 

**0 

**0 


SHEAF< MODULUS 
OF ELASTICITY 

Psi 

****11200000.00 
****11200000.00 
****11200000.00 
***~·11200000. 00 
****11200000.00 
****11200000.00 
****11200000.00 
****11200000.00 
*·iI-*·j!.11200000. 00 

http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:29000000.00
http:11-***29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:29000000.00


---------------------

-----------------

INPUT DATA FROM FILE NAME 3995.SF 
--------------------------~~~~~~~ 

DATE 08-30-1989 

FEF,:I'1ILAB 
DO HEAD CPIF<T 

MEMBER DAH~ CONTINUED 

MEMBER # I"'IEMBER MEI"1BER 
FRDM TO 

****10 *****5 *****8 
****11 -~'***ii'6 ****·*8 
**'lE-*12 ,,·**·**2 ****15 

r ****13 -j'HHr!·**7 ***-l\·*8 
****14 *·****·7 *****9 
****15 ,*·*·*·;.:-*9 ****11 
****16 ****11 *·***13 
*-1(·**17 ***·**·8 ****10 
****18 ·IHH"·*10 ****12 
-)('i!'-)('* 19 ****12 ***'*'15 
****20 *'~'~'*13 '1E-***14 
~'*'*'*21 ***,*,14 ,*·***15 
*'1E-'*'1E-22 ·;0.****9 ·1E-***16 
,*·***23 "*. *-li.* 11 ****16 
****24 **'**12 ****16 
*-lHH·25 *·**·*10 ****16 
****26 *·****1 *****4 
*-1(·**27 **-*·**2 *****5 

MEI'1BER PROPERTIES 

MEI'1BER *" 

******1 
******2,-.. 
*****·It:3 
***·***4 
**'1f-***5 
*·,HE·***6 
*·*·,*·***7 
'**'*ii:**8 
·!J!··*··lf·!f·l<-lI·9 

MOMENT OF 
INERTIA IY 

In .". 4 

CF<OSS SECT I ONAL 
ARE~~ 

Sq. In. 

******10. ~5800 
*******·3. 6000 
*******4.7900 
·1E-·****-!!·*3.6000 
****.*.* 1O. 3800 
*****.* 1 (I. 3800 
****.j(-* 10. 3800 
****,*.* 1O. ::;;800 
*****.*10. 3800 
*'lE-**** 1 (I. ~5800 
**·***·1ol-*7.2000 
**-!!.**,*.*7. 2000 
***-1(";0.* 10. 5000 
******10.5000 
***'IE-** 10. 5000 
*****~-;'1 o. 5000 
'IE-***'II-.j(-.)!-:t • 1900 
**-*·,*·**-)(·1. 1. 900 

tv10MEf'H 
I j\.lEF:T I f4 

II'''l ..... 

MODULUS OF 
ELASTICITY 

Psi 

·****29000000.00 
*,***29000000.00 
****29000000.00 
****29000000.00 
*·1ri-**29000000.00 
****29000000.00 
·****29000000.00 
****29000000.00 
**·j(-*29000000. 00 
**·**29000000.00 
*·***29000000. 00 
****29000000.00 
**·1E-*29000000.00 
**-*·*29000000.00 
****29000000.00 
**·**29000000.00 
****29000000.00 
****·29000000.00 

PAGE :t~ 

SHEAR MODULUS 
OF ELASTICITY 

Psi 

****11200000.00 
*-1(.** 11200000.00 
'1!-***.1 :L 200000. 00 
****11200000.00 
'1(-*** .11200000 • 00 
.**** 11200000.00 
.11-*** 11200000 • 00 
**.** 11200000. 00 
****11200000.00 
****11200000.00 
****11200000.00 
****11200000.00 
.**** 11200000. 00 
****,11200000. 00 
****11200000.00 
****11200000.00 
****11200000.00 
****11200000.00 

OF TORSIONAL 
I Z CONSTANT J 

4 In ..', 4 

·********24.200 "3,) -jI(.*******itJ:iiC~********O. 161 
,*·*******24.2(JO '3.> -I(.*****-:>t--)('-lI:.[.j 70 . I.r::!:::> *********0. 161 

-~ ­'IE-*''*'**~. 200 3.5'" **'IH~**'IE-'~*:l • 170 t' , ***·IE-***·**O. 161 
**,*·**·**:l!:!l8AA:.o£L}~ *·**·*****22.420 ;I.? ********43.930 
1E-******:lt.24. 200 1.. ~. *.**..*,****~~ **..IE-******O. 161 
*·***,*·***i£4~-2·()i)" i '5' *****-l!·*~l. 170 I. Go" *********0. 161 ..--.~.:':--.. , .. ~ 

******.~32.600 w,A *********0.180 
*,HHH·-!.· ..;..~".J.:z4 :~76()3:.1 *********0. 161 

~"""~"·**:~-D)~. (iclQ. ~. J_~ ***:.:':'~.:~~. ~:::.:=: 

http:1E-******:lt.24
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:11200000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:1E-*29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:1ri-**29000000.00
http:29000000.00
http:29000000.00
http:29000000.00
http:29000000.00


---------------------------------
4 

MEMBER # MEM.WT./LENGTH MEMBER DESCRIPTION (max. 50 chrs.> 
Lbs.1 Ft. 

******1 *********12.25 
-******2 ***·******12.25 
******3 iIE,******** 12. 25 
*****'11-4 ·***-*-*****24.50 
*-j(-****5 *********12.25 
****'*-*6 *********12.25 
******7 ******'Ii'** 16. 35 
******·8 .******.*-.**12.25 
*iH(-***9 **"*·***'Ii·**35. 30 
**·!!-**10 11-***·*****35.30 

INPUT DATA FROM FILE NAME 3995.SF 

DATE 08-30'-1989 

F-EF<I"I I LAB 

DO HEAD CAHT 


MEMBER PROPERTIES CONTINUED 

MEMBER '# MOMENT OF 

INERTIA IV 


In ..... 4 


****-*-11 ********~o~ 
*****12 ****'Ii·****3.250 ;;l. f, 
****-*-13 *********1.170 ,.,," 

~ 	*****14 **'*·*'Ii-***30. 100 J. 'l... 

*-****15 ********30.100 ~ ~ 
*****16 ********30. 100 ';1). 

-*-****17 ********30.100 ~.1 
*****18 ********30.100 ~ ~ 
***-**19 ********30.100 ~ ~ 
**"*-**20 ********39. 860 tj. '7 I 
*-IHri-·**21 ***·*-****39.860 S. S~ 
*'**'Ii-*22 'Ii'*-*'*10, 713.000 
,H,HE--*-!E-23 *'Ii'**10, 71::;;:. 000 
,*-*"*·**24 ***"*,1 (> , 713. 000 
***-~"*-25 ****10,713.000 
'11·****26 *-j(·*******O. 703 I. '7 ~ 
*****27 *********0. 703 ,. f t6 

MEMBER DESCRIPTION 

PAGE '# 

MOMENT OF TORSIONAL 

INERTIA IZ CONSTM.JT J 


In ,". 4 In ..... 4 


*********0.161 
*********0.180 
*********0.161 

dllFt'..,-~;;-.-"2!'"lI..,.,.:...********62.530 
~~~.-:;-:~_;......;;< ********62. 530 

********62.530 
;;;;,;.;~~~~::-~~ *******'11-62. 530 

***** .::::::=~!!....:::::..:...:::.;....;:;..:..:;.-.,;::... ********62. 530 
**** ********62.530 
***** *********0.186 
***** *********0.186 
****12,940.0uO *****5,344.000 
****12,940.000 *****5,344.000 
****12,940.006 *****5,344.000 
****12,940.000 *****5,344.000 

*0 ********0.023 
********0.023 

~"~'*'~-'''':L 1 

http:CONSTM.JT


5 PAGE # 

INPUT DATA FROM FILE NAME 3995.SF 

--------------------------~~~~~~~ 

DATE 08-30-1989 

FERMILAB 

DO HEAD CART 


MEMBER DESCRIPTION CONTINUED 

MEMBER # MEM.WT./LENGTH MEMBER DESCRIPTION (MAX. 50 CHRS.) 

Lbs./ Ft. 


*****13 *********12.25 

*****14 *********35.30 

*****15 *********35.30 

*****16 *********35.30 


~ *****17 *********35.30 

*****18 *********35.30 

*****19 *********35.30 

*****20 *********24.50 

*****21 *********24.50 

*****22 *********34.90 

*****23 *********34.90 

*****24 *********34.90 

*****25 *********34.90 

*****26 **********4.10 

*****27 **********4. 10 


JOINT LOADS (CONCENTRATED LOADS) 

Global Force Components 

JOINT # 	 +~ -wx +, -WY +, -WZ 
Pounds Pounds Pounds 

*****16 ************+0.000 *******-10,000.000 ************+0.000 

END OF DATA INPUT 



STRESS CALCULATION RESULTS FOR FILE NAME 3995.SF 
-----------------------------------------~~~~~~~ 

DATE 08-30-1989 

FEFo:MILAB 
DO HEAD CART 

UNITS USED THROUGHOUT 

Moment 
Coordinates 
Member Weight 
Moment of Inertia 
Cross Sectional Area 
Modulus of Elasticity 

ANALYSIS 

In-Lbs 
Inch 
Lbs.! Ft. 
In ..... 4 

Sq. In. 
Psi 

Rotation of Support Joint Radians 
Shear Modulus of Elasticity Psi 

",-.. Applied Load Ot- Fon:e Transmitted Pounds 
Torsional Constant of a Cross Section .. In .-, 

Displacement of Neutral Axis or Support Inch 


JOINT DISPLACEMENTS (Translations) 

JOIl'-JT # 

*****·*1 
*-*·***-*·2 
***·***3 
**"*·***4 
******5 
*-*'-1('***6 
***'lE-**7 
**·****8 
*·lE-****9 
*i(.i(.** 10 
ji-*.ji-.** 11 
*****12 
****·iE-13 
***·**14 
****·*15 
·lHH(·**16 

+, -X DISP 
Inch 

*'******+0.0000 
*****,*·*+0. 031 (l 
·ji-******+O. (10(12 
*****"*·*+0. 0252 
·IHH(·****+(I. 0330 
******iH-O. 0312 
*******+0.1765 
*******+0.1843 
**·*****+0. 1284 
******-!(·+0.1361 
*******+0.0598 
*,*·*****+0. 0676 
*******-0.0050 
******i(·_-O. 001 (l 
****.lE-**+,O. 0027 
**-1(.****+(1. 0980 

+, -Y DISP 
Inch 

******·lE-+0.0000 
*******+0.0000 
**i("lE-***+0. 0000 
*******--0. 0004 
·**·lE-****-0.0004 
*******+0.0000 
·lE-**·lE-***-0.0004 
*****,*,*--0. 0004 
*******-0.0004 
*******-0.0004 
*·lE-*****-0. 0001 
****,*·**-0. 0001 
*******+0.0002 
*******-0.0006 
***·****+0. 0002 
*******-0.3656 

4­

+, -Z DISP 
Inch 

*******-0.0001 
*******+0.0000 
*******-0.0216 
*******-0.0216 
*******-0.0212 
*******-0.0211 
*******-0.0215 
*******-0.0213 
*******-0.0217 
*******-0.0211 
*******-0.0214 
*******-0.0214 
*******-0.0211 
**,*-****-0.0214 
*******-0.0216 
*******-0.0010 

PAGE # 1 




PAGE # 2 
STRESS CALCULATION RESULTS FOR FILE NAME 3995.SF 
-----------------------------------------~~~~~~~ 

DATE 08--30'-1989 

FERMILAB 
DO HEAD CART 

JOINT DISPLACEMENTS (RotatiDns) 

JOINT # +, --X Rot. +, -Y Rot. +. -Z Rot. 
Radians Radians Radians 

******1 ******+0.00042 ****-*-*+0.00013 ******-0.00100 
******2 -M-**-lHE--M--O. 00042 ******+<).00025 ******-0.00100 
******3 ***-lH(-*+(!.00002 ******+0.00041 ***-***-0.00098 
******4 -M-*****+O. 00000 ***-*-**+<). 00028 **,*,,***-0. 00298 
******5 -*****,*-+0. 00001 ****-lHi-+(l. 0001 (I **-****-(1. (10298 

,-..... ******6 -**-**-IH!-+(l. 00000 -*-*****+(1. 00000 ******--0.00098 
**-****7 ******+0.00000 *·***-**+0.00025 ******+0.00145 
*-1(-****8 *-*-**-**+0. 00003 -li-*****+(l. 00014 ******+0.00145 
-1(-*,*,***9 ****.j-H(-+0.00008 ******+0.00019 ******+0.00343 
*****10 -IHE-***-jlH-O. 00000 ******-H). 00020 *****-l!-+0.00343 
**-ilE-**11 **-M-***+O. 00002 **-!(-***+(I. 00019 ******+0.00346 
*****12 -*-*****+0. 00000 ****,,**+0.00019 ******+0.00346 
-1(,****13 ****-*--*-+<).00008 ******+0.00021 *****'*-+0.00308 
***-**14 *-*-****+0. 00000 -li-*****+(l. 00019 ******+0.00308 
**-iH-*15 **-*-*-*,*-+0. 00000 ****-~H-+O. 00018 -1(-*****+0. 00308 
*-****16 **-***-*+0. 00000 ,*-***-li-*+O. 00019 ******+0.00349 

MEMBER END LOADS (Forces) 

AT JOINT #'S LABLED * POSITIVE AXIAL FORCE VALUE = TENSION FORCE 

MEMBER # JOINT # f'::tX IAL FORCE 
+, - FX 
Pounds 

SHEAR 
+, -FY 
Pot_lnds 

SHEAR 
+, -FZ 
Pounds 

1 1 
2* 

*******-81. ::::.3 
*******+81. • 3:5 

********+0.00 
*****-***+0.00 

********+0.00 
********+0.00 

2 1 
:3* 

-*-****11.--21 ~5. 70 
******+213.7'0:) 

*******-33.23 
*-lE"lE-**-lE-*+33.23 

*******-52.64 
*****-lE-*+52. 64 

3 ~: 

4* 
*-*****-162. 50 
-******+ 162. 50 

**-*****-*-(>.09 
-~-.-lE-*****+O. 09 

***-*-**+ 167. 46 
***-*'**-167. 46 



STRESS Cf~LCULATION RESUL T8 FOR FILE NAME 3995. SF 
-----------------------------------------~~~~~~~ 

DATE 08--30-1989 

FERMILAB 
DO I--IEAD CP,RT 

MEMBER END LOADS (Forces) Continued 

AT JOINT #'S 	LABLED * POSITIVE AXIAL FORCE VALUE = TENSION 

I"IEMBER "* JOINT # A X I AL FOF:CE SHEAR 
+, - FX +, -FY 
Pounds Pounds 

4 	 4 *****-1710.47 ********-0.04 
5* *****+1710.47 *-*-******+0. 04 

....J 
C' 	 5 *-1(-****-162. 41 *****iE-,*-*+O. 09 

6* ******+162.41 ********-0.09 

6 	 2 -1(-*****-213.66 *****-J(-*-33. 23 
6* ******+213.66 **-It-****+33. 23 

7 1 -1(-***-1(+5981 • 60 ******+203.11 
1~:r.* *****--5981 • 60 ******-203.11 

8 	 -=!' **-1(-*-1(-*+222. 85--' *******iE+5. 60 
7-*, ******-222.85 ********-5.60 

9 	 4 **'*-**-1(-*---28. 73 *****+3044.14 
7* ***-**-11.-*+28. 73 *****-3044.14 

10 	 5 *******-28.80 *****+3044.12 
8* *****-**+28. 80 *****-3044.12 

11 	 6 ******+222.67 ******iH+5. 59 
8* ******-222.67 ********-5.59 

.....12 ..::. *****+5981.84 ******+203.10 
15* *****-5981.84 *****-*-203. 10 

13 	 7 ******-691.47 *******-1(--0. 02 
8* ****-It-*+691 • 47 ********+0.02 

14 	 7 *****-1(-+ 165. 27 *****+3090.44 
9* ******-165.27 *****-3090.44 

15 9 **,*-**-4011 • 13 *****+1943.25 
11* iE-***-lt-+40 11 • 13 ***-**-1943.25 

PAGE "* 


FORCE 

SHEAR 
+, -FZ 
Pounds 

********-0.03 
******-*-*+0. 03 

******-167.42 
******+167.42 

*******+52.64 
*******-52.64 

*******+14.74 
*******-14.74 

**'*-****+46.24­
***'*-***-46. 24 

*******-20.43 
*-******+20. 43 

*******+20.40 
*******-20.40 

*******-46.24 
*******+46.24 

*******-14.74 
*******+14.74 

********+0.00 
********+0.00 

******+780.89 
******-780.89 

*****-1(+795. 14 
******-795.14 

http:1(-*****-213.66


STRESS CALCULATION RESULTS FOR FILE NAME 3995.SF 
-----------------------------------------~~~~~~-

DATE 08-30-1989 

FERMI LAB 
DO HEAD CART 

MEMBER END LOADS (Forces) Continued 

AT JOINT #'S 	LABLED * POSITIVE AXIAL FORCE VALUE = TENSION 

MEMBER # JOINT # AXIAL FORCE SHEAR 
+. - FX +, -FY 
Pounds Pounds 

16 	 1 1 *****-4834.80 *****+3090.25 
13* *****+4834.80 *****-3090.25 

17 8 ******+164.98 *****+3090.36 
10* ******-164.98 *****-3090.36 

18 	 10 *****-4011.45 *****+1943.16 
12* *****+4011.45 *****-1943.16 

19 	 12 *****-4835.09 *****+3090.31 
15* *****+4835.09 *****-3090.31 

20 	 13 *****+2635.58 ********+0.05 
14* *****-2635.58 ********-0.05 

21 	 14 *****+2635.54 ********+0.00 
15* *****-2635.54 ********+0.00 

22 9 *****+1508.43 *****+4053.63 
16* *****-1508.43 *****-4053.63 

23 	 1 1 *****-1224.32 ******+712.75 
16* *****+1224.32 ******-712.75 

24 	 12 *****-1224.43 ******+712.75 
16* *****+1224.43 ******-712.75 

25 	 10 *****+1508.29 *****+4053.50 
16* *****-1508.29 *****-4053.50 

26 	 1 *****-3276.43 *******-28.68 
4* *****+3276.43 *******+28.68 

~~ ~ 


41 ~ 
 *****-3276.52 *******-28.68 
5* *****+3276.52 *******+28.68 

PAGE # 4 

FORCE 

SHEAR 
+, -FZ 
Pounds 

******+933.19 
******-933.19 

******-780.84 
******+780.84 

******-795.11 
******+795.11 

******-933.13 
******+933.13 

********+0.00 
********+0.01 

********+0.00 
********+0.00 

******+228.65 
******-228.65 

*******-79.02 
*******+79.02 

*******+79.03 
*******-79.03 

******-228.65 
******+228.65 

********+0.59 
********-0.59 

********-0.59 
********+0.59 



--------------

STRESS CALCULATION RESULTS FOR FILE NAME 3995.5F 
-----------------------------------------~~~~~~~ 

DATE 08-30-1989 

FERMILAB 
DO HEAD U~IRT 

MEMBER END LOADS (Moments) 

I"IEMBER "* JOINT "* TW I 5T I NG 1'<1OMENT 
+, -MX 
In--Lbs 

1 	 1 ****·*·IE-**+O.OO 
2 *****-II·*-II·-H). 00 

2 1 	 ********+6.52 
iE·*******-6. 52 

3 ******·jIE.+60. 10 
4 *******--60. 1(I 

4 	 4 ******·**--0.37 
5 ********+0.37 

5 	 5 ****·***-60. 1(I 

6 -*,*·***·*iE·+60. 10 

6 ******·ft-*--6.52 
6 **,*..1(-****+6.52 

7 1 ****-**'*'-10.69 
13 *****-*.*+ 10.69 

8 	 3 *******-17.16 
7 *******+17.16 

9 	 4 ******+260.52 
7 ******-2t~O. 52 

10 	 5 ******-259.58 
8 ******+259.58 

11 	 6 *******+17.17 
8 ******-*--17. 17 

BENDING MOMENT 

+, -MY 

In-Lbs 


******-519.00 
******+519.23 

*****+1152.38 
*****+4638.06 

****::="=;60 09 
***¥~487 • '±D 
***C!+6239.7l:;> 
**~-6238.50 

*****-1152.53 
*****-4637.81 

****-ft-*-914.61 
*****.-2081. 43 

*****-2066.01 
****E3326:'08::::> 

******+784.56 
*****+1258.14 

******-783.17 
*****-1256.63 

PAGE "* 5 

BENDING MOMENT 

+, -MZ 

In-Lbs 


******-177.09 
***iE-**~7 •~ 

****~32.W 
*****-1822.86 

*-jlE.-IE-****-17. 08 
**1('****+ 11 • 60 

******+181.72 
**-11·***-183. 15 

**-*'****-11 .55 
*******+17.08 

**·1E-**+3242. 62 
***@8033. 3!) 
*******+10.56 
******+642.19 

*****+1858.88 
<.:::*+302555.1:5 

*****+1858.09 
C**+30255~.4:D 

*******+10.56 
******+641.61 

------.~--.-. 

http:ft-*-914.61
http:C!+6239.7l
http:1(-****+6.52
http:ft-*--6.52
http:IE-**+O.OO


STRESS CALCULATION RESULTS FOR FILE NAME 3995.SF 
-----------------------------------------~~--~~~ 

DATE 08-'30-198<7 

FERMILAB 
DO HEAD CART 

MEMBER END LOADS (Moments) Continued 

MEMBER # JOINT *~ TWISTING MOMENT 
+, -MX 
In-'Lbs 

12 ,...,
..::. 

15 
.*******+ 1(J. 69 
*******-10.69 

13 7 
8 

*·~******+O. 00 
1(,*******+0.00 

14 7 
9 

*****+lB69.19 
1('*'*'**-·1869. 1. 9 

15 9 
1 1 

****'11-**'-62.26 
**1(,****+62.26 

16 11. 
13 

******·-477. 14 
****1(·*+477.14 

17 8 
10 

****·*--1868. 26 
*****+1868.26 

18 10 
12 

*******+62.25 
*'*'*****--62.25 

19 12 
15 

******+476.93 
******-476.9::::; 

20 13 
14 

·1!-*******+(l.00 
********+0.00 

21 14 
15 

***·*****+0. 00 
**'*****'*'+0. 00 

22 9 
16 

****-48088.50 
****+4808B.50 

23 11 
16 

****-11 IY?J4. 36 
****+ 11 094. :36 

BENDING MOMENT 

+, -MY 

In-Lbs 


**·~***+914. 52 

****·*+2081.22 


**·*,****+8"1. 87 

*****·lH·_·87. 79 


·*..****--3048. 53 
****-12569.34 

****-10621.25 
*****-5281.59 

*****-6509.76 
**1(·*-1215:3. 96 

**-lHHf+3047. 39 
·IHH,HH·12569.38 

****+10620.94 
*****+5281.32 

*****+6509.15 
***·*+12153.42 

*·HI,,*-**+797.90 
******-797.79 

******+797.85 
******-797.82 

'11-****+6439.00 
****-30985.00 

**'*·***-619. 50 
*****+9102.50 

PAGE # 6 

BENDING MOMENT 

+. -MZ 

In-Lbs 


*****+3242.57 

<:f'F**+38032. 883 


***-305416.25 
**e:367224.2::J 

****+13606.25 
**~25257 • ?b 
~+9598G?q) 
*iH·*-341 77 • 00 

·*+*,-3054 4. 00 
·**+367220. 7~ 

****+ :-'l' n .... 25 
*'11-**+25256.50 

*G:~9'"'i~ 
****-34177 ..00 

*****-4613.44 
**~+4614. 53::) 

**,**-4614. i;z:) 
*****+4614.10 

,*-**+378448.00 
****+56728.00 

***+121304.00 
***·*--44784. 00 

http:121304.00
http:56728.00
http:378448.00
http:11-**+25256.50
http:13606.25
http:305416.25
http:30985.00
http:11-****+6439.00
http:HI,,*-**+797.90
http:12153.42
http:10620.94
http:IHH,HH�12569.38
http:10621.25
http:12569.34


PAGE *" 7 
STRESS CALCULATION RESULTS FOR FILE NAME 3995.SF 
-----------------------------------------~~~~~~~ 

DATE 08-30-1989 

FERI"IILAB 
DO HEAD CAHT 

MEMBER END LOADS (Moments) Continued 

MEi"IBEF: # JOINT *" Tl.<JISTING MOMENT BENDING MOMENT BENDING MOMENT 
+, -MX +, -MY +, -MZ 
In-Lbs In-Lbs In-Lbs 

24 	 12 ****+11094.51 ******+619.25 ***+121304.00 
16 ,*-***-11094.51 *****-9104.00 ****-44784.00 

25 	 10 ****+48088.39 *****-6438.00 ***+378448.00 
16 ****-48088.39 ****+30984.00 ****+56720.00 

26 	 1 ********+2.72 *******-61.05 

4- ********-2.72 *******-12.88 


27 	 2 *****-JoC**-2. 72 *******+61.03 

5 ********+2.72 *******+ 12 . 83 


MEMBER LENGTH 	 AND WEIGHT 

MEMBER *" MEMBER LENGTH MEI''lBER WT. / L TOTAL 1'1EM. vH. 
Incti Lbs.l Ft. 

***-IE-*-lI-1 *,******* 160. 000 *,*-****-*** 12. 25 ******** 16:3 . 33 
******2 ********110.000 *********12.25 ********112.29 
-j€-*****3 
******4 

*****-j€·***60. 000 
,*********40. 000 

*********12.25 
*********24.50 

*****·**·**61 . 25 
*********81.67 

******5 ******-***60. 000 *********12.25 *********61.25 
***'IE-**6 ********1.10.000 *********12.25 ********112.29 
***-***7 **-***-lI-**203. 000 ******-lI-** 16. 35 ********276.59 
******8 *-It-****** 11 7 .000 ****.IE-**** 12. 25 ********119.44 
****~'*9 **-li!-***** 100. 000 *********35.30 ********294.17 

.--.. -l("1E-* * -It- 1(I 

'*'?'*** 11 
*-It-*****·1E-1 00. 000 
**.****** 11 7 . 000 

*********35.30 
*********12.25 

********294.17 
********119.44 

*****12 '1t-,1E-*****·1E-203.000 *.IE-******* 16. 35 ********276.59 
*****13 *********40.000 ********.* 12 • 25 *********40.83 
**,It-**14 
~'~'-!1E.*.1t- 15 

*********20.000 
*****-lI-*·**20.000 

*********35.30 
*********35.30 

*********58.83 
********-*58. 83 

*****16 -1E-·********20. 000 ****·1E-****35. 30 *********58.83 
iHHH('~'17 ****~·'*-***20. 000 ·lHH~"lHH·HHI!·,*-35 • 30 ***·.j!·*****58. 8:5 

http:4-********-2.72
http:56720.00
http:30984.00
http:48088.39
http:378448.00
http:48088.39
http:44784.00
http:11094.51
http:121304.00
http:11094.51


8 PAGE *" 
STRESS CALCULATION RESULTS FOR FILE NAME 3995.SF 
-----------------------------------------~~~~~~~ 

DATE 08'-30--1989 

FERMILAB 

DO HEAD C{~Fn 


MEMBER LENGTH AND WEIGHT CONTINUED 

MEMBER MEMBER LENGTH MEMBER LH. / L TOTAL MEM. WT.

*" Inch Lbs. / Ft. 


*'*,*,** 19 *********20.000 *-1(,**·*****35.30 **,***·**,*·*58.83 

*****20 *·~*******20. 000 *********24.50 ,*,***·*****40.83 

*****21 ,*..***-lE.***.*20. 000 **,**..*****24. 50 ******-*,**40. 8~5 


*****22 *'!E-'!I!-***** 107. 000 -~****·!I!-***34. 90 ********311.19 

*,*·***23 ,j:(.****,*.** 107.000 **-IH('**·lHH>l-34. qO ********311.19 

**'~**24 ****,~*** 1 07 . 000 *,*,**,*,****3"1.90 *******,*311. 19 


~ *'*'***25 'lI!-***-*'**-* 107. 000 ******-*,**:34.90 *ii·**ii,***311. 19 
**'~'!E-*26 '!E-*******125. 000 *-*-*******,*4. 10 ****'~****42. 71 
**,*,,*-*27 *,**.****.* 125. 000 **-*·*******4. 10 *********42.71 

+-------------­
TOTAL = ********3.778.15 

SUPPORT REACTIONS (Forces) 

JOINT "* 	 +. -RX +, --RY +, -·RZ 
Pounds Pounds Pounds 

******1 *************-0.10 *********+4,772.68 *************+0.00 
******2 *************+0.00 *********+4,772.88 *************-0.03 
******3 *************+0.00 ***********+227.11 *************+0.00 
******6 *************+0.00 ***********+226.95 *************+0.00 

SUPPORT REACTIONS (Moments) 

JOINT "* 	 +, -MX +, -MY +, -MZ 
In--Lbs In-Lbs In-Lbs 

END OF AI',IALYSIS 


http:4,772.88
http:4,772.68
http:3.778.15
http:1(,**�*****35.30
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Head Cart Load Test Procedure 

1. 	 Position Head Cart in designated area and attach 
come-alongs to front, rear and both right and left 
sides. 

2. 	 Anchor the free ends of come-alongs and lock Head 
Cart wheels in place. 

3. Obtain a "B" size concrete shielding block for the load 
test. 

8165# x 125% = 10206.25# 

(Head wt. = 8165#, "B" block wt. = 10150#) 

4. 	 Position slings approximately 12" from the outer end 
of the barrel, ready to accept load. 

5. 	 Load liB" block onto Head Cart barrel and slings using a 
forklift. 

6. 	 Once the barrel is fully bearing the load, stop and 
inspect the Head Cart visually for any signs of yield 
or fracture. 

7. 	 Lock wheels in lateral direction and move the loaded 
Head Cart with the come-alongs about 4 or 5 feet. 

8. 	 Lock wheels in forward direction and place 1.5" ramps 
in front of the two front wheels. Move the loaded 
Head Cart over the two 1.5" ramps using the come­
alongs. 

* 	 A second sling attached to the "B" block and accessible 
to the overhead crane will be loosely fitted to the load 
and crane as a back-up in case of Head Cart failure. 

) (P7i)z. 

Safety ReviewerW~ Engineerrrestero/.t 
Safety Witness jd t ~ 

~~ 


http:10206.25


HEAJ) CART PROCfiIlUBE 

1. 	 Place the cart on the south sidewalk outside the prep room with the 
tube pointing north. Lock the casters for E-W motion. 

2. 	 Clean the cart by wiping with solvent coated rags, paying special 
attention to the tube. 

3. 	 Using the overhead crane position the south head on the tube of the 
cart. Secure the bottom edge of the head to the rear bottom rail of the 
cart to prevent swaying of the head on the cart. 

4. 	 Position ramps on the floor of the prep room to allow the cart to roll 
over the tracks on the floor. Attach a chain-fall, come-along, or 
similar manual towing mechanism to an anchor(s} in the east wall 
of the prep room. Attach a similar device (to be used for braking) at 
some point on the sidewalk to the west of the cart. 

5. 	 Raise the prep room overhead door and attach the chain-falls to the 
bottom rails of the cart near the comers. 

6. 	 Draw the cart into the prep room in line with the cryostat, disconnect 
the chain-falls, and close the overhead door. 

7. 	 Wipe clean the head and the cart. 

B. 	 Rotate the casters on the cart 90 degrees and lock. Place ramps over 
the tracks on the cleanroom floor. 

9. 	 Attach a towing device to the north bottom rail of the cart and a 
braking device to the south rail. 

10. 	 Draw the cart into the cleanroom under the overhead crane. 

11. 	 Rig and lift the head off the cart. 

12. 	 Return the cart to the south sidewalk for the next head. 


