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Abstract: In order to reduce high radiation dose rates encountered when core sampling some radioactive
waste tanks the addition of 240 bs. of lead shielding is being considered to the shielded receiver tube on
core sample trucks #1, #3 and #4. The lead shielding is 4” diameter x '4” thick half rounds that have been
installed around the SR tube over its' full length. Using three unreleased but independently reviewed
structural analyses HNF-6018 justifies the addition of the lead shielding,
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JUSTIFICATION FOR SHIELDED RECEIVER TUBE ADDITIONAL LEAD SHIELDING

1.0 INTRODUCTION

High radiation doses have been encountered during recent core sampling of Hanford radioactive waste
tanks. Temporary lead shielding has been identified for installation on the Shielded Receiver (SR) tube for
Core Sample Trucks (CST) #1, #3 and #4. The half round lead shielding installed around the SR tube have
a 4 ¥ inside diameter and 4" thick wall. The total weight of the lead shielding added is 240 lb. The
purpose of this document is to verify that the Shiclded Receiver Lifting Frames (SRLF) on CSTs #1, #3 and
#4 are adequate to support the addition of 240 1bs of lead shielding.

2.0 IDENTIFICATION OF APPLICABLE ANALYSES

An engineering calculation was prepared that structurally analyzes the effect of adding 240 1b. of lead
shielding to the identical SR tubes on CSTs #1, #3 and #4. The engineering calculation in Appendix A,
Stress Analysis of Shielded Receiver Tube, is not released into the Hanford Document Control System but
has been independently reviewed.

Two structural analyses have been completed analyzing the structural components that make up SRLF
(Appendix B). The first analysis is Structural and Stress Analysis, Shielded Receiver Lifting Frame, Core
Sample Truck #1. The second is Structural and Stress Analysis, Shielded Receiver Lifting Frame and Jack
Assemblies, Core Sample Truck #3 and #4 (Appendix C). Neither of these documents are released into the
Hanford Document Control System, however, both documents have been independently Reviewed.

3.0 DISCUSSION OF ANALYSES

31 SHIELDED RECEIVER TUBE

Appendix A contains a short analysis used to determine if the SR tube, the SR tube welds and SR tube to SR
Hoist base plate bolted connection on CST #1, #3 and #4 are adequate. The analysis determined that the SR
tube and its' structural connections are more than adequate to suppon an additional 240 Ibs of temporary
lead shielding.

3.2 CORE SAMPLE TRUCK #1

The text excerpt from the SRLF structural analysis in Appendix B evaluates the structural adequacy of
CST #1 SRLF to support the dead weight of the SR Hoist, SR tube, SRLF structure and associated
transportation loads. Page B-11 identifies the maximum SRLF member stresses as being 21,300 psi. This
stress occurs in the Tube Steel (TS) 2x2x'4 structural tube members connecting the SR fixed frame to the
truck frame.

The analysis conservatively assumes the allowable stress for this member to be based on that for ASTM
A36 carbon steel. According to the American Institute of Steel Construction (AISC 1989) for the given
section size and yield stress, the allowable stress was determined to be 23,760 psi. However, the SRLF
2x2x'/ structural tube members are actually fabricated using ASTM A500 Grade B material. This material
has yield stress of 46,000 psi as opposed to 36,000 psi for ASTM A36 material. Therefore, the allowable
stress for the ASTM A500 Grade B material should actually be 30,360 psi. This is a 27.8% increase in the
allowable stress for the TS 2x2xVa.
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The high stress members on CST #1, the TS 2x2x% structural tube members, are actually TS 3x2x5/16 and
TS 3x3x5/16 (see drawings H-2-91715, Sht. 1, Rev. 9, H-2-91716, Sht. 3, Rev. 0, Sht. 4, Rev. 0). Using the
smaller sized structural tubing as a reference, the increased size in structural tubing provides a 287%
increase in structural rigidity about the X-X axis, 94% about the Y-Y axis and 72% increase in cross-
sectional area. In addition to using larger structural tube members, the SRLF has been significantly
strengthened to accommodate the addition of hydraulic cylinders with a | %4 diameter rod in lieu of
cylinders with 17 diameter rods (see ECN 626650).

33 CORE SAMPLE TRUCK #3 AND #4

The text excerpt of the CST #3 and #4 SRLF structural analysis in Appendix C evaluates the structural
adequacy of the SRLF to support the dead weight of the SR Hoist, SR tube, SRLF structure and associated
transportation loads. Page C-14 identifies the maximum SRLF member stresses as being 23,740 psi. This
stress oceurs in the TS 2x2xY% structural tube members connecting the SR fixed frame to the truck frame.

The analysis conservatively assumes the allowable stress for this member to be based on that for ASTM
A36 carbon steel. According to AISC 1989 given the section size and yield stress, the allowable stress was
determined to be 23,760 psi. However, the SRLF 2x2x% structural tube members are actually fabricated
using ASTM A500 Grade B material. This material has yield stress of 46,000 psi as opposed to 36,000 psi
for ASTM A 36 material. Therefore, from AISC 1989 the allowable stress for the ASTM A500 Grade B
material should actually be 30,360 psi. This is a 27.8% increase in the allowable stress for the TS 2x2xY4.

On CSTs #3 and #4, the members determined to have the highest stresses (TS 2x2x'4 connecting the SR
fixed frame to the CST frame) were analyzed as simple shapes when, in fact, they are composite shapes.
The TS 2x2x" have ¥” gusset plates welded between them and the CST frame (see H-2-690043, Rev. 2,
zone F-4). The addition of the gusset plates significantly increases the structural capacity of the TS 2x2x4
connecting members. In addition, the SRLF has been significantly strengthened to accommodate the
addition of hydraulic cylinders with a 1 %" diameter rod in lieu of cylinders with 1 diameter rods (see
drawings H-2-690043, Rev. 2 and H-2-690044, Sht. 1, Rev. 3 and Sht 2, Rev. 2).

4.0 CONCLUSION

Half round lead shielding weighing equal to or less than 240 |b may be added to the SR tube on CST #1, #3
and #4 based on the following facts:
The structural analysis of the SR tube, the SR tube welds and SR tube to SR hoist base plate bolted
connections determined that the structural integrity was more than adequate to support the additional
load.
Both analyses of the SRLFs {Appendices B & C) use a very conservative allowable stress for the
evaluation of the SRLFs structural tubing.
Structural modifications increasing the strength of the SRLFs were made subsequent to the
performance of the analyses in appendices B and C. The modifications increased the strength of the
high stress members of the SRLFs for all three CSTs.

Operational loading of SRLF was not considered by either of the structural analyses in the appendices B or
C, however, after review of the analyses it was determined that transportation loads (longitudinal = -.43g,

lateral = 37g and vertical = -.18g) bound all operational loads. Review of the structural analysis of the SR
tube and SR tube connections in Appendix A determined that it is adequate to support operational loading.
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TWRS ADMINISTRATION Manual HNF-1P-0842
Volume VII, Radiological Control
TEMPORARY SHIELDING Section 3.2, REV 2
Page 8 of 10
Effective Date July 31, 194g

Figure 1. Temporary Shielding Authorization Form,

TEMPORARY SHIELDING AUTHORIZATION

TEKPORARY SHIELDING AUTHORIZATION
1D Hurber: shielding Locatiumm@é;
A. RWP # Pre-Job Survey Data: 3Ccm oW [9"]
Work Package # Contact oW [47]
B. shielding(Tnstatlation,) Alteration or Removal: (Circle one) . 4‘"4}
InstructionEr 13ty drawings if necessary} H
"V INSTALL. /2" THEVLEAD PLPE SHIELDING

ONERZ. LENHTH oF BMCST SHIELDED RECEWER AS RES'D.

C. Approvals

Facility Engineeringm,' Date&éﬁ@ Weight Limitations_@‘_b

(For Installation or Modification Only)

Radiological Control Date

E. Installation, Alteration, and Removal

Final Configuratjon: Shielding Removed

___ Shietding Medified/installed (Attach drawings or photographs)

shielding In Place Amount

Final estimated weight of Shielding:

Radiation Dose Rates: Distance shielded UnsShielded
30 em oW CW oW cW
Contact oW ] o} CW _
Completed By: (HPT) Date




1.0

2.0

3.0

4.¢

5.0

6.0

7.0

RPP-6018, Rev. 0

Calc. No.
: Revision [¢]
DESIGN ANALYSIS Page No.
Client: _ Characterization Equipment WO/Job No.
Subject: Shielded Receiver Tube Analysis Date: ___8/04/99 By: B. L. Coverdell
Checked: __g/4 j=a By:
Revised: P By:

OBJECTIVE This set of calculations determines the adequacy the shielded receiver tube to carry an additional loading
of 250 b due 1o lead shielding.

DESIGN INPUTS .
2.1 Drawing: H-2-890020 Rev. 3

ASSUMPTIONS
2.1 None

METHQDS OF ANALYSIS (Hand calculations completed in Mathcad ver. 8.0)

REFERENCES ) ) )
5.1 AISC, 1989, Manual of Steel Construction, 9th Edition, American Institute of Steel Construction, Chicago,
linois.

5.2 Blodgett, O W, 1991, Design of Welded Structures, Fourteenth Printing, The James F. Lincoln Arc Welding Foundation,
Cleveland, Ohio.

FINDINGS AND CONCLUSIONS The calculations below determine the shielded receiver tube is adequate to carry the
exected 250 |bf additional loading with a large factor-of-safety. .

CALCULATIONS

7.1 Determine the loads on the shielded receiver tube and include the addition of lead shield.

Tube := 250 1bf Weight of added lead shield.
L = 77in = 1.12:in - .75-in L=6261 1 Length of shielded receiver tube.
Ibf .
Tube 4:=L-10.79 Tube 4 = 67.554.6f  Weight of 4" schedule 40 pipe.
Ibf . ) .
Tube 5 := L-3.65‘_ﬁ.. Tube 5 = 22.852.1bf Weight of 2" sch 40 pipe.
Lead = L{ [ (10.02:in)? - (2.375in)?] 71007 Lead - 220708 Weight of lead
ead = .4,-( O2an)y - (2. n F— ad = 22 eight of lead.

o ) s 2T me s aen 1BF -
Flange := K-[(S.S-m) - (2.3% 1) ]~.7>-|n-490-? Flange = 11.114.16f  Weight of lower flange.
Weight of ball valve, view port and dust cap is estimated at 100 Ib.

W atql 1= Tube + Tube 9 + Tube 4 + Lead + Flange W 501 = 2649-bf  Misc weight.

7.2 Assuming the 4" sch 40 pipe carries the entire load, determine the maximum stress in pipe.

A-3
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Completed By:

Checked By:
Ag= 3.[7_—in2 Cross sectional area of 4" sch 40 pipe.
W total
0y AZ“ o ¢ = 835.629 +psi oK

7.3 Determine the adequacy of the 1/4" weld altaching the 4" sch 40 pipe to the Upper flange.

d:= 4.5:in Diameter of weld.
1. .
i Wai=gin Weld size.
T pase = 36000 psi Yield stress of the base metal,
8 weld = 60000-psi  Yield stress of the weld matal.

Connection Loads:

F = 0:0bf Fy=0lbf Fai=Wisal
My 1= Oin 1bf M y = 0-inIbf M, i= O:n-Ibf
Weld Properties per Blodgett 1991
d
Cy=uy Cyg=225n The distance to the outer fiber in the x-direction,
d . . - .
Cyi=uw Cy=225n The distance to the outer fiber in the y-direction.
Ay imad A= 14.1374in The linear area of the weld.
-4 : ,
S wx T E'ZI"' Swx= 15.904 sin” The linear section modulus about the x-axis.
1-d° . 2 . ) . .
S wy 1% = Sy = 15.904+0n° The linear section modulus about the y-axis.
zd’ . 3 . . .
V= J iy = 71.569in The linear polar moment of inertia.
Linear Weld Stress:
12 .2 . 2
Fz My Myi® Fy MzCyl® Fy MpCy Ibf

fy = 187375

Required Fillet Weld Size:

. f f Fo fw ,
W= < wp = 0.015in

0.707-(0.3)0 yelg 046 page 096 poce 0.707-(03) 6 \yeiq

0.707 is for shear through throat of fillet weld, 0.3 is allowable stress reduction factor for shear through throat of
fillet weld and 0.4 is for shear on base metal. See AISC 1989, Table J2.5, Page5-70.

The Margin of Safety:

W

FSi=_ FS = 16.979 OK
w r .
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Completed By:
Checked By:

7.4 Check bolts attaching upper flange and shielded receiver tube to the hoist box.

ni=8§ Number of 5/8" A193 bolts.
0 ¢ allow = 90000-psi Minimurm yield stress for an A193 bolt (no class specified).
¢ . (2 . 2 . bf .
W flange = '4"[( 13.5:in)" - (2.39-m)"]- 1.12-m-490-.ﬁ.3. W flange = 44.035:1bf Weight of upper flange.
W total := W total + W flange Total weight of shielded receiver tube assembly.
A= 202:in’ Cross sectional area of a 5/8" balt.
W total . : . "
0= g gy = 1666 apsi Maximum stress in a 5/8" bolt.
Cc
¢
Fs 1= BoW FS = 54.007 OK
vt

A-5




ADVANCED SHIELDING TECHNOLOGY, LLC
PRICING STRUCTURE

EFFECTIVE DATE: _May 1, 1999

(rev.1)

RPP-6018, Rev. 0

1. Coated Pipe Shields, 0.50" thick lead, price per liner foot
PIPE RadKlad 140 Metalized
DIAMETER
Half Round Full Round Half Round Full Round
4" or less $80 3160 394 $238
6" 3105 $210 $119 $300
8" 3124 $248 3147 $372
10" & 12" 3140 3280 $166 $420
14" & 16"" $140 3280 F166 $420
18" & 20" 3150 $300
II. Coated Pipe Eibow Shields, 0.50'' thick lead, price per elbow
PIPE RadKlad 140 Metalized
DIAMETER
Half Round Fuli Round Half Round Full Round
4" or less F168 $336 3199 $505
6" $248 $496 3204 $742
8" $360 $720 $427 $1,078
10" 3518 $1036 $615 $1,554
" $835 $1,670 $993 $2,505
14" -20" $900 $1800
Page ! of 3

A-6




ADVANCED SHIELDING TECHNOLOGY, LLC

RPP-6018, Rev. 0

111, Coated Shield Panels, 0,25" thick lead
SIZE RadKlad 140 Metalized
1'x 3 $130 $210
1'"x 4 $160 $245
2 x4 $225 $295
* includes 4 grommetted holes
V. Coated Valve Shields, 0.75" thick lead
VALVYE SI1ZE RadKlad 140 RadKlad 340 Metalized
3/4" to 1" $470 $705
2" $575 $860
3/4" to 1" Karotest $575 $3860

Whole Body Monitor Shield Enclosure

Specifications (standard model):

will accommodate most whole body monitors is use (IPM, PCM, etc.)
madular dimensions

single entry/exit

seismic qualification available

modular design allows for easy installation and removal of individual shield panels
modutar design allows for easy access to whole body monitor for maintenance
safe and easy assembly/disassembly

side shielding available up to 1.0" lead thickness in 1/4" increments

roof shielding available up to 1/2" lead thickness in 1/4" increments

stainless steel panel finish

options available at Customer request

Special Design Whole Body Monitor Shield Enclosures available

Prices (standard model);

174" thick lead shielding on sides and roof {call for estimate}
1/2" thick lead shielding on sides and roof “
3/4" thick lead shielding on sides, 1/2" thick on roof “
1.0" thick lead shielding on sides, 1/2" thick on roof “

Page 2 of 3
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ADVANCED SHIELDING TECHNOLOGY, LLC

Notes:

1. All prices are subject to change without notification.

2 Prices are noa-inclusive of handling and freight charges, installation
materials (fasteners), or installation support services, if applicable,

3. Products shown here are indicative of most commonly fabricated shield
products. Please contact us for pricing on other shielding products.

4. 10 working days are required to process requasts for all special shield designs.

3, Fabrication of special size valve shields requires a 4 to 6 week lead time.

WEIGHT INFORMATION

L Pipe Shields (8.5" thick lead)

Diameter Weight per liner foot (half-round shield coverage)
" 6.75 lbs
2" 11.5
3" 15.5
4" 19.75
5" 23,75
6" 28
8" 35.5
10" 45
12" 53.25

. Valve Shields (0.75" thick lead)

Valve size Weight
3/4n 151bs
1 15
2" 80

1.  Shield Panels (1/4" thick)

15 ibs per square foot

Page3of 3
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Appendix B: Structural and Stress Analysis, Shielded Receiver Lifting Frame, Core Sample Truck #1
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STRUCTURAL AND STRESS ANALYSES, SHIELDED RECEIVER LIFTING FRAME,
CORE SAMPLER TRUCK #1

1.0 INTRODUCTION

Structural and stress analyses have been conducted for the shielded
receiver 1ift frame (SRLF) mounted on core sampler truck number 1. Analyses
cases were: the normal operational static vertical (deadweight) loads and the
deadweight combined with additional static vertical and horizontal loads
integded to account for the potential demands of transporting the SRLF on the
truck. :

The SRLF is a space frame structure with welded joints. It is fabricated
from various size structural steel tubes, except the two main members for the
fixed frame portion are 6 inch deep channels. The objectives of the structural
analyses include determining and evaluating the stresses in the frame members
and the weld joints. Three dimension static finite (beam) element analyses of
the SRLF were conducted (Images 1993) with models to represent the SRLF in the
raised and lowered position, and to envelope the restraint provided by the
welded attachments to the truck. Fully fixed joints were used in the finite
element models. The results were member (beam) stresses and joint forces. The
Jjoint forces were used to calculate the weld stresses for the joints with
methods from Blodgett 1982. The member and weld stresses were evaluated and
determined to be in conformance with AISC 1989 and AWS 1992. The analyses
- results do not predict the potential affects of residual stiresses, cyclic
stresses, stress concentrations, and potential defects. The welds, including
the attachments to the truck, should frequently be thoroughly cleaned and
visually inspected.

2.0 CONCLUSIONS AND RECOMMENDATIONS

The SRLF structural analyses results are the stresses and joint forces
for the structural members. The joint forces were then used to calculate the
welded joint stiresses, including the stresses in the gusset plates that
stiffen 4 joints. These calculated member and weld stresses all are within the
allowable values. However, the SRLF structural member ends are simply and
directly welded together at the joints or connections. Therefore, the
analyses and the results do not predict or incorporate the potential affects
of:

= residual stresses due to fabrication
= cyclic stress changes during operation and transportation (fatigue)

= stress concentrations, sharp corners, and potential defects in the
welded joints.

The computed stresses in the members and welds would directly superimpose
with residual stresses. This increases the potential for overstress under all
Joad conditions, particularly for the welds. Cyclic stresses have the

1
B-3
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potential to initiate and propagate fatigue cracks. Again the welds with the
higher 1ikelihood for stress concentrations and defects are the most
vulnerable. Further more comprehensive analyses to account for these patential
effects could be conducted. A number of enveloping assumptions would be
necessary. It is believed that, after further analyses, too many uncertainties
would remain to eliminate this concern.

It is recommended that the weld joints in the SRLF and the attachments to
the truck be thoroughly cleanmed and visually inspected frequently. For
example, after each 30 days of operation, and after each relocation to another
tank farm. The inspections would be for evidence of structural and joint
distress including cracks. They should be frequent, because visual inspection
may not be able to find cracks before they have advanced considerably.

In the event structural distress occurs where joint repair is necessary,
evaluation should be made to determine if the design details can be readily
improved.

3.0 MATERIALS AND ALLOWABLE STRESSES

Design drawing H-2-91716 {WHC 1994b) for the SRLF specifies either ASTM
A36 or ASTM AS00, Grade B steel for the structural tubes and channels. The
steel plates and other components used are ASTM A36._The weld metal used has a
specified minimum ultimate strength of 70,000 1bf/in’.

3.1 STRUCTURAL STEEL STRENGTH AND ALLOWABLE STRESSES

The strength, alleowable stresses, and other material properties used for
all the structural steel members and components in the SRLF were established
conservatively from ASTM A36 steel minimum specifications as follows:

Modulus of Elasticity, E 29,000,000 1bf/in?

Shear Modulus, G 11,200,000 1bf/in’

0.300

]

Poisons Ratio, p

Ultimate Tensile Strength, F, 58,000 1bf/in°

36,000 1bf/in’

field Strength, F,

Allowable Axial Stress, F 0.60 x F, = 21,800 1bf/in?

t

I

Allowable Bending Stress, F, 0.66 x,FY = 23,760 1bf/in2

Allowable Shear Stress, F

v

0.40 x F, = 14,400 1bf/in?
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3.2 WELD ALLOWABLE STRENGTH

The ultimate and allowable strength for the welds joining the SRLF
structural members were established in accordance with the Structural Welding
code (AWS 1992), and the Manual of Steel Construction (AISC 1989). These force
per unit length values are determined based on the minimum ultimate strength
(Fum) Of the weld metal, and the thickness (t ) of the weld as follows:

UwWm

Weld Metal Ultimate Strength, F__ 70,000 1bf/in?

Fillet Weld Ultimate Strength, F

0.707 x t, x F,,, 1bf/in

Fillet Weld Allowable Strength', £, = 0.30 x F, = 14,800 x t, 1bf/in
4.0 CONFIGURATION AND LOADS

The configuration of the SRLF structure for core sampler truck 1 obtained
from the design drawing H-2-91716 (WHC 1994b) is shown in Figures 1, 2, and 3,
[t is a space frame structure with welded joints. It is fabricated from
various size structural steel tubes, except the two main members fer the fixed
frame portion are 6 inch deep channets. The fixed frame and its two bracing
members are welded to the truck. The moveable portion is raised and lowered
during normal operation by the two vertical actuators. Figure 1 also shows the
location of the normal operation vertical static (deadweight) loads on the
moveable portion of the structure. These loads {maximum) are: the sampler
hoist shielded receiver box and base plate {1,900 1bf), plus the shielded
sampler tube (2,800 1bf).

The maximum allowable speed on paved roadways is 15 mi/h for the core
sampler truck 1. This limit was established to prevent truck rollover from the
results of a previous anaiysis for core sampler truck 2 (WHC 1994a). The
potential demands of transporting the SRLF on the truck at the 15 mi/h maximum
allowed speed, also estimated by the rollover analysis for truck 2 (WHC
1994a), are represented as additional static forces on the SRLF. These are:
0.18 g vertical, 0.43 g longitudinal, and 0.37 g Jateral. The moveable portion
of the SRLF is only in the Towered position during transport.

5.0 STRUCTURAL ANALYSES AND RESULTS

Three dimension finite element static analyses were conducted for the
SRLF structure (Images 1993) for the normal operation deadweight Teads, and
for deadweight combined with the additional transportation loads. Finite beam
element models with the SRLF in the raised and lowered position were developed
and used. Also, the fixed frame was both: modeied to be fully restrained at
all welds to the truck, and with only the two braces providing the overturning
restraint. Fully fixed joints were used in the finiie element models, because
the SRLF structural member ends are simply and directly welded together at the

For fillet weld (t,) = 3/16 in., (F) = 2775 1bf/in.

3
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Joints or connections. Four of the SRLF connections are stiffened with gusset
plates.

Four deadweight Toads analyses cases were run. This was necessary to
obtain analyses results for the SRLF in both the raised and lowered position,
and for the two restraint conditions assumed for the fixed frame. Four
transportation loads analyses cases were run with the SRLF in the lowered
position. This was necessary to obtain analyses results for both forward and
aft direction longitudinal loads, and for the two restraint conditions assumed
for the fixed frame. The finite (beam) element models are described in detail,
and all the Images 1993 analyses results are pravided in Appendix A.

The Images 1993 analyses results include the forces and moments in the
members and joints, and the member stresses. The bending, axial, shear, and
combined stresses are calculated for each beam element in the SRLF model. The
maximum bending, shear, and combined stress values in the SRLF members for
deadweight loads, and the transportation Toads are listed and compared to the
allowable in Table 1 and Table 2, respectively. A11 of the calculated
potential stresses in SRLF structural members are within the allowable.

The stresses in the weld joints due to the member/joint forces and
moments were calculated. Weld stress analysis methods from Blodgett 1982 were
used. The weld joint stress calculations and evaluations are provided in
Appendix B. Table 3 lists the maximum potential weld stresses for the normal
deadweight leads, and transportation loads. For comparison, the allowable weld
strengths for the welds are also listed in Table 3. A1l of the calculated
potential weld siresses in the SRLF Jjoints are within the allowable strengths.
For the normal deadweight loads the calculated weld stresses, with few
exceptions, are very low. For ithe additional transportation loads, most of the
calculated weld stresses increase significantly. Two of the weld joint
stresses essentially equal their allowable strength. Several others are within
20% of the allowable strength.

It was also necessary to use member/joint forces to calculate the bending
stresses in the gusset plates that stiffen 4 joints in the SRLF. The maximum
calculated bending stresses in the plates for the deadweight and
transportation load cases are 10, 318 1bf/in® and 14,085 1bf/1n respectively.
These are within the 23,760 1bf/1n allowable bend1ng stress.

B-6
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FIGURE 1: SHIELDED RECEIVER LIFTING FRAME ASSEMBLY
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FIGURE 2: SHIELDED RECEIVER SUPPORT FRAME ASSEMBLY
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FIGURE 3: SHIELDED RECEIVER FIXED SUPPORT FRAME ASSEMBLY

--s—-ia; 2 T -

. |

|

i .

A —————
£ 3

e~ 50 9,16 (TEM 4O 33)

}-—.M P16 EN 18 e ol 1 /4 (ITEM NQ 13 LOCATON)

uT
38
{1/3) f‘>—

: N 2T
118

- _;:L e —— A3
WT
11/4 T \ WY
! X 10-32unC ~18
34.82 (Far FLANGE. CMLT)

O
cops T AT

- 81 118

- B-10




RPP-6018, Rev. 0

Table 1. Maximum Member Stresses Normal Deadweight Loads
‘ Type of Maximug Allowgble
Member* S_Eress _ Albf/%) ('Ibf/]_n#
40 Axial 518 21600
41 Bending 7475 23760
107 Shear 8019 14400
39 Combined** 7970 23760
Table 2. Maximum Member Stresses Deadweight Plus Transportation Loads
Type of Maximum Allowable
Member* Stress (1bf/in%) (1bf/in?)
82 Axial 2364 21600
44 Bending 18180 237560
16 Shear 4708 14400
41 Combined** 21300 23760

*Beam number from Images-3D Model, see Appendix A.
**Mostly bending stress, use bending stress allowable.
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~Table 3. Calculated and Allowable Weld Stresses
Calculated Keld Stress (1bf/in)
Joiging ———— Allowable Weld
Members : - : Stress**
________ _ _ Dei?we1gﬁi Transportation (Ihf/in)
11 to 9% 268 2091 2775
5 to 5 bracing 139 429 2775
5 to 6 bracing 6535 1658 2775
5 to 6 upper bracing 406 861 2775
5 to 6 cross members 156 . 426 2775
32 to 11* 136 1445 2775
32 to 32%* 81 1765 2775
32 to 34* 119 1640 2775
34 to rig* 118 2714 2775
5 to 7 upper bracing 247 327 2775
5 to 6 cross members 1202 2299 2775
6 to 6 main cross member 1976 2355 2775
6 to 7 1036 1900 2775
Gusset to 10 743 1363 2775
32 to 7 end weld 1273 2535 2775
6 to 7 gusset to 35 3222 4399 5550
(£, = 3/8 in.)
6 to 7 weld on side of 306 1635 2775
members
5 to 5 lower bracing 63 687 2775
5, 5 to 7 lower bracing 114 713 2775
to vertical tube 145 326 2775
5 to 5 lower bracing 64 1425 2775
Actuator support 976 1133 3700
(90° joint) {(t, = 1/4 in.)
Actuator support “3/16" fillet 3716" fillet 3/4" weld
to C 5x9 equiv reqd equiv reqd thickness
available

*Fixed frame joint

**For fillet weld thickness (t,} = 3/16 in. unless otherwise specified.

W
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Appendix C: Structural and Stress Analysis, Shielded Receiver Lifting Frame and Jack Assemblies, Core
Sample Truck #3 and #4
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STRUCTURAL AND STRESS ANALYSES, SHIELDED RECEIVER LIFTING FRAME AND JACK
ASSEMBLIES, CORE SAMPLER TRUCKS #3 AND #4

1.0 INTRODUCTION

Stress analyses and structural evaluations have been conducted for the
shielded receiver 1ifting frames (SRLF) and the jack assemblies mounted on
core sampler trucks number 3 and 4. The SRLF was analyzed for the normal
operationai static vertical (deadweight) Toads. It was also analyzed to
determine the effects of the deadweight loads combined with additional static
vertical and horizontal Teads intended to account for the potential demands of
transporting the SRLF on the truck. The front, center, and rear jack
assemblies including their connections or attachments to the trucks were
analyzed for vertical forces applied when the jacks are deployed. These
analyses also computed the maximum capacities for concurrent horizontal jack
forces for the front and rear jack assemblies.

The SRLF is a space frame structure with welded joints (WHC 1995a). It
is fabricated from various size structural steel tubes, except the two main
members for the fixed frame portion are 6 inch deep channels. The objectives
of the structural analyses include determining and evaluating the stresses in
the frame members and the weld joints. Three dimensional static finite beam
element analyses of the SRLF were conducted (Images 1993). The models used
represent the SRLF in the raised and lowered position, and envelope the
restraint provided by the welded attachments to the truck. Fully fixed joints
were used in the finite element models. The results were member stresses and
Jjoint forces. The joint forces were used to calculate the weld stresses for
the joints with methods from Blodgett 1982. The member and weld stresses were
evaiuated and determined to be in conformance with AISC 1989 and AWS 1992.
However, AISC 1989 and AWS 1992 advise that successful welded connections
require detailing considerations and precautions for residual welding
stresses, load or stress distribution, cyclic stresses, and stress raisers or’
defects. The SRLF structural member ends are simply and directly welded
together. Therefore, the analyses do not predict the potential effects of
these factors. To compensate, the SRLF welds including the attachments to the.
truck should frequently be cleaned and visually inspected.

The front jack assembly is a simple beam (W 5x16) with a center mounted
jack. The center jack assemblies (two per truck) act as cantilever beams (W
14x22) with concentrated end Toads from the jacks. The rear jack assembly is
a simple beam (W 14x22) supported or lifted by end mounted jacks, with '
concentrated loads at the two attachment points to the truck chassis
(WHC 1995b). The objectives of the jack assembly analyses were to calculate
the stresses for and evaluate all the structural members, joints (e.g., welds
and bolts) and connections in the load path from the jacks and bolsters to the
truck chassis. Standard design stress analysis methods for structural steel
beam type members and their connecticns were used. The member, bolt, and weld
stresses were determined to be in conformance with AISC 1989 and AWS 1992.

The jack assemblies are 1ifting fixtures for the core sampler trucks, drilling
platforms, and the SRLF (with receiver and sample tube). The assembiies will
be in frequent use. The front and rear assemblies are potentially stressed
near their design allowables in some locations. The assemblies including the

1
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attachments to the trucks should, as preventative maintenance (PM), be
thoroughly cleaned and visually inspected frequently.

In addition, a roll over evaluation was performed. The results were used-
to develop the recommended maximum acceptable speed for trucks 3 and 4.

2.0 CONCLUSIONS AND RECOMMENbATIONS

The SRLF structural analyses results are the stresses and joint forces
for the structural members. The joint forces were then used to calculate the
welded joint stresses, including the stresses in the gusset plates that
stiffen four joints. These calculated member and weld stresses all are within
the allowable values. The allowable fillet weld stress basis is the shear
stress value at its throat. The AISC 1989 and AWS 1992 further advise that
successful welded connections require detailing considerations and precautions
for residual welding stresses, load or stress distribution, cyclic stresses,
and stress raisers or defects. The SRLF structural member ends are simply and
directly welded together. Connection hardware and detailing precautions,
e.g., clip angles, which balance joint forces, avoid defects and stress
raisers, and minimize residual and secondary stresses, were not used.
Therefore, the analyses and the results do not predict or incorporate the
potential affects of:

Residual stresses due to fabrication (welding)
Cyclic stress changes during operation and transportation (fatigue)

Stress concentrations, sharp corners, and potential defects in the welded
Jjoints

The computed stresses in the members and welds would directly superimpose
with residual stresses. This increases the potential for over stresses under
all Toad conditions, particularly for the welds. Cyclic stresses have the
potential to initiate and propagate fatigue cracks. Again, the welds with the
higher likelihood for stress concentrations and defects are the most
vulnerable. Comprehensive analyses to account for these potential effects
could be conducted. A number of enveloping assumptions would be necessary.

It is believed that, after further analyses, too many uncertainties would
remain to eliminate this concern.

It is recommended that the weld joints in the SRLF and the attachments to
the truck be thoroughly cleaned and visually inspected frequently. For
example, inspect after each 30 days of operation, and after each relocation to
another tank farm. The inspections would be for evidence of structural and
Joint distress including cracks. They should be frequent, because visual
inspection may not be able to find cracks before they have advanced
considerably.

In the event SRLF structural distress occurs where joint repair is
necessary, evaluation should be made to determine if the design details can be
readily improved.
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For all three jack assemblies subject to the given (WHC 1995¢) maximum
vertical jack loads only, the calculated member stresses, welds stresses, bolt
forces, and bearing loads are within the allowable values and capacities. The
Jack assemblies are not designed to support horizontal jack loads. Therefore,
one recommendation is to post signs on the trucks to warn against allowing
side Toads on the jacks. Another is that the operating procedures include
precautions to prevent the application of any side loads on the jacks.

The front jack maximum vertical 11,100 1bf (WHC 1995¢) load alone will
develop about 82% of the allowable shear force capacity in the 5/8-1in.
SAE Grade 8 bolts in the connection to the truck chassis. Therefore, about a
450 1bf horizontal concurrent load on the front Jjack will over stress these
bolts in shear.

The rear jack assembly vertical load capacity is governed by the stress
in the 3/16-in. fillet welds to the truck chassis. The 10,000 1bf (WHC 1995¢)
maximum vertical rear jack loads develop 58% of the allowable stress capacity
in these welds. The bolsters on the rear assembly highly Timit the capacity
for horizontal jack loads. A 500 1bf horizontal rear jack load in the forward
or aft Tongitudinal direction will develop the aliowable bending stress
capacity in the 1/4-in. thick bolster end plates. A 1,250 Tbf horizontal jack
load in the left or right Tateral direction will develop the allowable stress
in the attachment welds for the jack mounting plates on the bolsters.

The center jack given vertical 10,000 1bf design load (WHC 1995¢) would
develop 55% of the allowable stress capacity in the 3/16-in. fillet welds
attaching the end plate to the W 14x22 beam. An evaluation of the center jack
assemhly for horizontal jack loads was not required.

The jack assemblies are 1ifting fixtures for the core sampler irucks,
drilling platforms, and the SRLF (with receiver and sample tube). The
assemblies will be in frequent use. The front and rear assemblies,
particularly if subjected to concurrent horizontal jack forces, are
potentially stressed near their design allowables in some locations. The
assemblies including the attachments to the trucks should, as preventative
maintenance (PM), be thoroughly cleaned and visually inspected frequently.
These should be comparable to the comprehensive inspections (third party)
required for cranes and 1ifting fixtures with potential serious safety
consequences due to failure, and conducted by qualified personnel. Major
structural repair should.be evaluated in advance by qualified engineering
personnel. Damaged lifting fixtures will often be replaced, because the
possible repairs could still leave uncertainties and safety concerns.

The recommended maximum acceptable speed for trucks 3 an 4 on Hanford

site paved roads is 15 mi/h. This is the same as determined for truck 2
(WHC 1994a).

3.0 MATERIALS AND ALLOWABLE STRESSES

The design drawings (WHC 1995a), (WHC 1995b} for the SRLF and the jack
assemblies specify either ASTM A36 or ASTM AB00, Grade 8 steel for the
structural tubes and channels. The steel plates and other components used are
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ASTM A36. The weld metal used has a specified minimum ultimate strength of
70,000 be/inz. Steel SAE Grade 8 bolts attach the front and center jack
assemblies to the trucks. Finally, the truck chassis longitudinal steel
members have a minimum ultimate tensile strength (F ) of 103 Kips/in®.

3.1 STRUCTURAL STEEL STRENGTH AND ALLOWABLE STRESSES

The strength, allowable stresses, and other material properties used for
all the structural steel members and components in the SRLF and jack
assemblies were established conservatively from ASTM A36 steel minimum
specifications as follows:

Modulus of Elasticity, E 29,000,000 1bf/in?

Shear Modulus, G 11,200,000 1bf/in’

Poisons Ratio, p = 0,300
Ultimate Tensile Strength, F, = 58,000 1bf/in?
Yield Strength, F, = 36,000 1bf/in?

" Allowable Tensile Stress, Fe = (.60 x Fy = 21,600 ]bf/in2
‘AlTowable Bending Stress, F, = 0.66 x F, = 23,760 1bf/in’
Allowable Shear Stress, F, ~ 0.40 x F, = 14,400 1bf/in’

3.2 WELD ALLOWABLE STRENGTH

The ultimate and allowable strength for the welds joining the SRLF and
Jack assembly structural members were established in accordance with the
Structural Welding Code (AWS 1992), and the Manual of Steel Construction
(AISC 1983). These force per unit length values are determined based on the
minimum ultimate strength (F,_) of the weld metal, and the thickness (t,) of
the weld as follows: ‘

Weld Metal Ultimate Strength, F,_ = 70,000 1bf/in?
Fille

t

Weld Ultimate Strength, F, = 0.707 x t x F, . 1bf/in

Fille

—

Weld Allowable Strength, F, = 0.30 x F_ = 14,800 x t, 1bf/in

C-8
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3.3 BOLT ALLOWABLE STRESSES

Steel structural bolts, SAE Grade 8 (equivalent to ASTM A490), are used
to attach the front and center jack assemblies to the core sampler trucks 3
and 4. The front assembly bolted connections to the chassis are bearing
(shear) type. The allowable shear stress in these bolts is 28,000 1bf/in®.
The fixed end supports for the center jack assemblies are provided by end
plates bholted to the truck frames. The fixed end moments when the center
Jacks are deployed will put these bolts in tension. The allowable tension
stress in these bolts is 54,000 1bf/in®. The allowable bolt bearing stress in
the truck chassis members (1/4-in. thickness) is 1.5 x F,, or 1.5 x 103
Kips/in® = 154 Kips/in®. :

4.0 CONFIGURATION AND LOADS

4.1 SHIELDED RECEIVER LIFTING FRAMES

The configuration of the SRLF structure for core sampler trucks 3 and 4
obtained from the design drawings H-2-690043 and H-2-690044 (WHC 1995a) is
shown in Figures 1, 2, and 3. It is a space frame structure with welded
joints. It is fabricated from various size structural steel tubes, except the
two main members for the fixed frame portion are 6 inch deep channeis. The
fixed frame and its two bracing members are welded to the truck. The moveable
portion is raised and lowered during normal operation by the two vertical
actuators. Figure 1 also shaws the location of the normal operation vertical
static (deadweight) loads on the moveable portion of the structure. These
Toads (maximum) are: the sampler hoist shielded receiver box and base plate
(2,100 1bf), plus the sampler tube (900 1bf).

The maximum allowable speed on paved voadways is 15 mi/h for the core
sampier trucks 3 and 4. This Timit was established to prevent truck rollover
from the resuits of a previous analysis for core sampier truck 2 (WHC 1994a).
The potential demands of transporting the SRLF on the truck at the 15 mi/h
maximum allowed speed, also estimated by the rollover analysis for truck 2
(WHC 19943}, are represented as additional static forces on the SRLF. These
are: 0.18 g vertical, 0.43 g longitudinal, and 0.37 g lateral (see
Section 6.0). The moveable portion of the SRLF is in the lowered position
during transport.

4.2 JACK ASSEMBLIES

The configurations of the frant, center, and rear jack assemblies and
their connections to core sample trucks 3 and 4 are shown by the design
drawings (WHC 1995b). Configuration sketches are also inciuded with the
stress analyses in Appendix C. The front and rear assemblies are simple beams
with bolted and welded connections, respectively, to the truck chassis. The -
center assemblies are cantilever beams bolted to the truck frames. Vertical
static loads are appiied to the assemblies when the jacks are depioyed to 1ift
or support the core sample trucks during operation. :
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Figure 1. Shielded Receiver Lifting Frame Assembly.
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Figure 3. Sh‘ie]ded Receiver Fixed Support Frame Assembly.
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The front assembly maximum vertical load on the single center mounted
Jack is 11,100 1bf. The rear assembly maximum vertical Toad on each end
mounted jack is 10,000 1bf. The maximum capacities for concurrent horizontal
jack forces for the front and rear jacks were calculated. The center -
assemblies were analyzed for a 10,000 1bf vertical {upward) jack ar end design
Toad only (WHC 1995¢).

5.0 STRUCTURAL ANALYSES AND RESULTS

5.1 SHIELDED RECEIVER LIFTING FRAME ANALYSES

Three dimensijonal finite element static analyses were conducted for the
SRLF structure (Images 1993) for the normal operation deadweight loads, and
for deadweight combined with the additional transportation loads. Finite beam
element models with the SRLF in the raised and lowered position were developed
and used. ATsoc, the fixed frame was modeled two ways: to be fully restrained
at all welds to the truck, and with only the two braces providing the
overturning restraint. Fully fixed joints were used in the finite element
models, because the SRLF structural member ends are simply and directly welded
together at the joints or connections. Four of the SRLF connections are
stiffened with gusset plates.

Four deadweight loads analyses cases were run. This was pecessary to
obtain results for the SRLF in both the raised and lowered position, and for
the two restraint conditions assumed for the fixed frame. Four transportation
Toad cases were run with the SRLF in the lowered position. This was necessary
to obtain results for both forward and aft direction longitudinal loads, and
for the two restraint conditions assumed for the fixed frame. The finite beam
element models are described in detail, and all the Images 1993 analyses
results are provided in Appendix A.

The Images 1993 results include the forces and moments in the members and
Jjoints, and the member stresses.. The bending, axial, shear, and combined
stresses are calculated for each beam element in the SRLF model. The maximum
bending, shear, and combined stress values in the SRLF members for deadweight
loads, and the transportation loads are listed and compared to the allowables
in Table 1 and Table 2, respectively. A1l of the calculated potent1a1
stresses in SRLF structural members are within the allowable.

The stresses in the weld joints due to the member/joint forces and
moments were calculated. Weld stress analysis methods from Blodgett 1982 were-
used. The weld joint stress calculations and evaluations are provided in
Appendix B. Table 3 Tists the maximum potential weld stresses for the normal
deadweight toads, and transportation loads. For comparison, the allowable
weld strengths for the weids are also listed in Table 3. A1l of the
calculated potential weld stresses in the SRLF joints are within the allowable
strengths. For the normal deadweight loads the calculated weld stresses, with
few exceptions, are very low. For the additional transportation loads, most
of the calculated weld stresses increase significantly. Three of the weld
joint stresses essentially equal their allowabie strength Several others are’
within 20% of the allowable strength.
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Table 1. Maximum SRLF Member Stresses, Normal Deadweight Loads.

Type of Maximum Aliowable.

Stress (1bf/in%) | (1bf/in%)
Bending‘" 9,274 23,760
Shear‘® 2,185 14,400
Combined'" 9,618 23,760

(1) Maximum deadweight bending and combined stresses in the aft 2x2x1/4
tube cross member supporting the shielded receiver.

{2) Maximum deadweight shear stress in the 4x2x1/4 tube main cross
member.

Table 2. Maximum SRLF Member Stresses, Deadweight Plus Transportation Loads.

Type of Maximum A11owab1e'
Stress (1bf/in®) | (1bf/in%)

Bending 22,080 23,760
Shear 3,975 14,400
Combined 23,740 23,760
Note: A1l maximum transportation load stresses in the 2x2x1/4 tube members

connecting the fixed frame to the truck frame.

10
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Table 3. Calculated and Allowable SRLF Weld Stresses.

Calculated Weld
Stress (1bf/in) Allowable
Joining =T — = Weld Stress
Members Dead Weight Transportation (1bf/in)

3 and 3 to 5 with gusset 1738 2387 2775
plates (3 jeints) 814 2251 2775

990 2525 2775
4 to 3 main cress member 764 969 2775
3 to 3 middle horizontal 264 1978 2775
mamber
3 to 3 edge horizontal member 282 857 2544
3 to 5 top brace to vertical 295 487 2775
3 to 3 top brace to 280 413 2773
horizantal
3 ta 3 vertical to lower 100 234 2775
brace
3 to 3 lower brace to 376 948 2775
horizontal
3 to 3 bottom of vertical -1 531 2775
brace
3 to 3 bottom of horizontal 103 1048 2775
brace
3and 3 to § (3 joinis) 150 (14 2775

V] 654 27

125 48 2775
65 to 9* 80 1584 2775
9 to 7* 159 4881 5550
7 to C 5x9* {on rig) 195 2589 2775
3 to &* top of diagenal brace 173 2278 2775

T
3 to 3* bottom of diagonal 144 23346 2775
brace / :
3 to rig* with gusset plates 237 27b2 2iTS
Actuator support (90° jaipt) 847 1023 3700
Actuator support to € 5x9 I/16" fillet 3716n fillet 172" weld
{on rig) equivalent reguired equivalent required thickness
available

*Fixed Frame Joint

s
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[t was also necessary to use member/joint forces to calculate the bending
stresses in the gusset piates that stiffen four joints in the SRLF. The
maximum calculated bending stresses in the p]ates for the deadweight and
transportation load cases are 5, 992 1bf/in® and 10,413 1bf/in?, respectively.
These are within the 23,760 1bf/1n allowable bend1ng stress.

5.2 JACK ASSEMBLY ANALYSES

The general scope of the jack assembly analyses was to calculate the
stresses for the structural members and joints in the load path from the jack
mounting plates and bolsters to the truck chassis. The front, center, and
rear jack assemblies including their connections or attachments to the trucks
were analyzed for vertical forces applied when the jacks are deployed. These
analyses also presumed concurrent horizontal jack forces for the front and
rear jack assemblies. The calculations for all three assembiies are provided
in Appendix C.

5.2.1 Front Jack Assembiy

The front jack assembly is a simple beam (W 5x16) with a single center
mounted jack. On each end it is connected to the front ends of the truck
chassis longitudinal members. These two connections (or pair) are 5-in. deep
brackets fabricated from 3/4-in. plate. They are welded to the ends of the
Jjack assembly, and attached to the chassis with 5/8-in. SAE Grade 8 bolts.
The analyses were conducted for the maximum vertical front jack load,

11,100 1bf, and continued to estimate the capacity of the assembly for
concurrent Tongitudinal and lateral Jjack loads.

For the 11,100 1bf vertical load only on the front jack, the analyses
results are:

The maximum shear force in the 5/8-in. bolits is 7,088 1bf. This is about
82% of the allowable 8,600 1bf.

The bend{ng stress in the main W 5x16 beam is 11,149 1bf/in® maximum,
compared to 23,760 1bf/1‘n2 allowable.

The bending and shear stresses in the bracket connections to the truck
chassis are 10,451 1bf/in® and 3,061 1bf/1n respectively. These values
are within thexr z1lowables, 23, 760 1bf/1n bendlng stress and

14,400 1bf/in® shear stress.

The stress in the 1/4-in. fillet welds attaching the brackets to the ends
of the W 5x16 main beam is 336 1bf/in, well within the 3,700 1bf/in
allowable.

The bearing stress from the bolts at the holes in the truck chassis
members is 45.4 K1ps/1n - The allowable is 154 Kips/in®.

The bearing load capacity for the 7-in. wide jack mounting plate, based
on the W 14x22 web crippling potential, is 47.25 Kips. This is very
sufficient for the 11.1 Kips maximum vertical jack Toead.

12
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The shear forces in the 5/8-in. bolts attaching the front jack assembly
to the chassis are at 82% allowable due to the 11,100 1bf maximum vertical
jack Toad. Therefore, about a 450 1bf horizontal concurrent load on the jack
over stresses these bolts.

5.2.2 Rear Jack Assembly

. The rear jack assembly is a simple beam (W 14x22) supported (or 1ifted)
by end mounted jacks, with concentrated Toads at the two attachment points to
the truck chassis. The attachments to the chassis are 1/4 in thick steel
bracket plates welded to the flanges and web on the inside of the W 14x22
beam, and to one side of the chassis longitudinal members. The maximum
vertical Toad on each rear jack is 10,000 1bf. It was also necessary to
evaluate the horizontal jack load 1imits for this assembly.

For the 10,000 1bf maximum vertical rear jack load, the stress analyses
results for this assembly are:

The maximum stress in the 3/16-in. fillet welds to the truck chassis is
1,610 1bf/in which is 58% of the allowable 2,775 1bf/in.

The maximum bending stress in the W 14x22 beam is 5,600 1bf/in®, compared
to 23,760 1bf/in® allowable.

The bearing load capacity, based on web crippling potential, for the
belsters supporting the jacks is 37 Kips. This is very sufficient for
the 10 Kips maximum vertical jack load.

The bolsters on the rear jack assembly highly Vimit the capacity for
horizental jack loads. The design is very similar to the rear jack assembly
for core sampler truck number 2. Therefore, the analyses and results for that
assembly for horizontal Toads apply (WHC 1994b). A 500 1bf horjzontal jack
1oad in the forward or aft longitudinal direction will develop the bending

stress capacity in the 1/4-in. thick balster end plates. A 1,250 Tbf left or

right lateral load will develop the stress capacity in the attachment welds
for the jack mounting plates on the bolsters. The other components
potentially over stressed by horizontal jack loads exceeding these values are:
the main W 14x22 beam, both in bending and torsional shear, the mounting bolts
for the jacks to the bolsters, and the attachment welds to the truck chassis..

5.2.3 Center Jack Assembly

The center jack assembiies (two per truck) act as cantilever beams
(W 14x22) with concentrated end loads from the jacks. The fixed end supports
are provided by the 3/4-in. thick end plates, welded to the end of the beam
and bolted (1-in. and 3/4-in. SAE Grade 8 bolts) to the Tower frames of the
core sampler trucks. The assembly was analyzed for a 10,000 1bf vertical
(upward) jack or end load. The analysis results are:

The bending stress in the Y 14x22 beam is 10,600 1bf/in® maximum, the
allowable is 23,760 1bf/in‘.

13
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The maximum tension forces in the I-in. and 3/4-in. bolts attaching the
end plates to the truck are 9.3 Kips and 1.9 Kips, versus the 42.4 Kips
and 23.9 Kips respective allowables.

The maximum stress in the cantilever beam end plate 3/16-in. fillet weld
is 1,533 Tbf/in which is 55% of the allowable 2,775 1bf/in.

The bearing load capacity, based on web crippling potential, for the
balster supporting the jack is 37 Kips. This is very sufficient for the
10 Kips maximum vertical jack Toad.

6.0 ROLLOVER STABILITY ANALYSES

The WHC 1994a rollover stability analysis for core sample truck number 2
which estimates the acceptable 15 mi/h 1imiting speed on Hanford site paved
roads applies to trucks 3 and 4. The potential transportation acceleration
loads at 15 mi/h will also be the same as for truck 2, 0.43g longitudinal,
0.37g lateral, and 0.18g vertical. Another analysis was required to estimate .
the minimum turning radii versus speed for differing roadway bank (super
elevation) angles for trucks 3 and 4. Less restrictive turning radii are
theoretically required for trucks 3 and 4.

The recommended 15 mi/h maximum speed for truck 2 (WHC 1994a) is governed
by the center of gravity (cg) height for the truck with the drilling platform:
and its equipment. For truck 2 the cg height is 64.3 inches (WHC 1994a). For
trucks 3 and 4 it is 60.0 inches, see Table 4, Weight Distributions for Core
Sample Trucks 3 and 4 (WHC 1995¢c). To allow the speed 1imit for trucks 3 and
4 to increase by 1 mi/h to 16 mi/h, the cg height would have to be 57.0 inches
or Tower. This would increase the transportation loads by about 10%, which
could affect the structural design for the SRLF. Therefore, the recommended
maximum acceptable speed for trucks 3 and 4 on paved roads remains at 15 mi/h.

The WHC 1994a minimum turning radii analysis for truck 2 was repeated for
trucks 3 and 4. Table 5 has the results, and the comparable results for
truck 2 from WHC 1994a. Shorter turning radii are theoretically required for
trucks 3 and 4 for given speeds and bank angles due to its lower cg. For both.
cases, about a 0.7 coefficient of friction is required to prevent skidding
during minimum radii turns.
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Table 4. Weight Distribution, Core Sample Trucks Number 3 & 4.

Longitudinal, x‘V Lateral, y" Vertical, z®
I B 6 1) {in) ]
Truck Chasis 120 0 21
Total 49 0 60

(1) Distance from veritical centerline of rotatiing platform, +x towards
cab, and +y towards driver side.

(2} Distance from ground level, +z up.

15
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Table 5. Theorectical Minimum Turn Radii Core Sample Trucks.

I Trucks 3 and 4 with B8 = 10° Body Ro].'l l
Truck Bank Minimum With 0.37 g Force Coef
Speed | Angle | Turn Radius™ | Minimum Turn Radius‘” | Friction
(mi/h) | (deg) (ft) (ft) Req'd‘®

~-10 33 165 0.69
15 -3 24 60 0.69
0 22 46 0.69
-10 21 105 D.69
12 -3 16 38 0.69
0 14 30 (.69
-10 12 59 0.69
9 -3 9 22 0.69
0 8 17 0.69
Truck 2 with B = 10° Body Roll |
Truck Bank Minimum With 0.37 g Force Coef
Speed | Angle | Turn Radius‘" | Minimum Turn Radius‘’ | Friction
(mi/h) | (deg) (ft) (ft) Req'd‘®
-10 35 242 0.66
15 -3 26 70 0.66
0 23 52 0.66
-10 22 155 0.66
12 -3 16 45 0.66
0 15 33 0.66
-10 13 87 0.66
9 -3 9 25 0.66
0 8 19 "0.66

Minimum radius of turn without rollover.

®Minimum required coefficient of static friction between tires and
roadway for no skidding.

16
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APPENDIX A

FINITE BEAM ELEMENT ANALYSES
SHIELDED RECEIVER LIFTING FRAME

CORE SAMPLER TRUCKS #3 & 4
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Al.  FINITE-ELEMENT MODELS

The Shielded Receiver Lifting Frame Assembly (SRLYF) (Drawing H-2-690044, Sh. 1 & 2) is
installed on the core sampler truck drill rig (Drawing H-2-690043} and supports the Shielded
Receiver Assembly (Drawing H-2-90020). The Lifting Frame Assembly consists of two parts; the
Moveable Frame Assembly shown on Drawing H-2-690044, Sh. 1 (Page A-6) to which the
Receiver Assembly is attached, and the Stationary Fixed Support Frame Assembly as shown on
Drawing H-2-690044, Sh. 2, (Page A-7) which provide alignment for the moveable frame. The
moveable frame is raised and lowered by a palr of hydraulic eylinders. During transportation the
moveable frame is in the down position and facing forward, while for operation.it is in its full up
position. Both frames are fabricated from standard structural steel shapes connected with welded
joints.

The purpose of these analyses was to determine the forces in the welded joints and the stresses in
the members of the SRLF. The znalyses loads are: the recetver assembly deadweight, self weight
of the frames, and potential transportation loads. To accomplish this, three dimensional finite-
element models were generated for both frames utilizing the IMAGES-3D computer program.
One model depicted the moveable frame located in the operating (up) position while the second
located it in the transportation (down) position. Beam elements were used for all of the frame
members and truss elements for the hydraulic cylinders. Lateral loading between the frames was
accomplished with stiff’ linear springs located at the roller locations which were in contact. Pages
A-3 through A-24 show various plots of the geometry models.

The Receiver Assembly deadweight was applied as uniform loads to the moveable frame’s
horizontal forward and aft members (P/N 3), at the attachment points. This is shown in on page
A-25. In addition, the self weight of the frame was included by a 1G gravity load. The potential
dynamic loads generated during transportation were applied in three orthogonal directions and
were combined with the deadweight of frames and receiver in lower position and for two
longitudinal load cases, One case being the aft load and the second as forward load condition.
The aft (fx =-+0.43G), forward (fx = -0.43G), side (fz = 0.37G) and vertical

(fy =-.18G) loads applied to the frame assembly to simulate the effect of dynamic loading as
reported in Rollover Analysis of Rotary Mode Core Sampler Truck #2 (WHC-SD-WM-ER-391,
Rev.0), The boundary conditions imposed on the model included vertical restraint of the
actuators and fixed joints between the dnill rig and the Fixed Support Frame aft bracing horizontal
members (P/N 3). The 6x4 tube steel bottom member (P/N 7) of the Fixed Support Frame was
also restrained against translation and rotation about its torsional axis for one case and only
against translation in the second case. These two boundary condition cases were analyzed to
provide the worst case loads for these welded joints as well as other affected joints.

The input and output for each of the up/down deadweight and aft/forward transport finite-element
models for each of the two boundary conditions is given in Section A2, The resulting weld joint

forces, the maximum stresses in frame members and their evaluation are given in Appendix B.
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Position Numbers lbs 1bs Ibs | in-lbs in-1bs in-lbs
Ur 37,4591 /93| 45 |2/ ¢y 127 _|/978

83, M| /93 S 12z 139 | a9 /97

DOWN N wx \pe | /20 /9 |36 | 757 | /977

%,/P% 3 | /ze /g 1369 |75 /948
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DESIGN CALCULATION
(1) Drawing H-2-630044 (2) Doc. No. (3) Page 21 _of 62
(4) Building N/A (5) Rev. {6) Job No.
(7) Subject_Care Sampler Touck Nas 3 & 4 Shielded Receiver Liftine Frame Assenbly
(8) Originator £ 2_Vat e cgr i Date 2/5/9E
(9) Checker fleasri M. 7 Jo Date_ (o232 -9
TRANSPORT LOANS ANATLYSIS

(Ref. Drawings H-2-690043 and 690044 Sh. 1 & 2)
WELD JOINT FORCES: (Moveable Frame in Down Position)

IVEE.MBERS@ TO (%) Z‘UFPEE_ 03/&%&) Frame L\=Tiné,

JOINT SKETCH: G<od4L COORLD I0ETE S ~ ‘ B )7) A/B?’
iy f/@”) 3, e
¥ /SZ%@ B 3_‘) /"/ 4‘5‘

A 72 -

S
3t
With Mz Restrained at Nodes 85 and 86

Longitudinal | Beam and | Fx Fy Fz Mx My Mz
Load Node
Direction Numbers | lbs lbs Ibs in-lbs in-lbs in-lbs

FORWARD |8/7, 437 | /28 | 72 | 68 | ¢/ |sz5 |as3o
- Byl e | Mo | 6 |36 |3F2 | 2078
AFT '3#7)33 VK. g /3 320 | 734 \aTdS
SEE g;’;‘,M&’ 327 /96 | B2 | 998 | é%6 |r22/

Without Mz Restrained at Nodes 85 and 86

Longitudinal | Beam and | Fx Fy Fz. - |Mx My Mz
Load Node
Direction Numbers | lbs Ibs 1bs in-lbs in-lbs in-lbs

FORWARD |8/7,4/3¢|/4/ | 59 | 65 |58z |46 2580
bX¥mdg| 32 | /99 | 2o | /o7 |7/ |Roz2®

AFT gr3i\rze | 82 | /2 |53/ | 794 |29
| BB | 44 | 203 | B2, | /628 | 655 | g0/7
B-23 |
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ANALYTICAL CALCULATIONS
' Page 772 of ga_‘z,
Su.bjectagLE WD doirT ST e LN ACYSES , THV e =g, A
Originater 7 £ 14, . £5- Date _ 2/ /1

Checker Hocewe D 7 i ile Date { -30-95

MEMBERS (2 7,/3) { ERER BPAE) Frame_LIE7mtG

BI7,N39

JOINT SKETCH: L
4y 'NTO’Q) 2
‘ “B<ea Pz Née
v -t ‘, -')
XA r w (’/é |
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2.V =
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e A
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ANALYTICAL CALCULATIONS
. Page 23 of 2

Subject SKE WELD JoinT ks 2
Qriginator F’.‘/ }/o%g/zﬁ"‘ Date 4 /9 95.

Checker H ~ [ 7 ;..,/L_ Date 6—3s—-98%

Qo) lrer) | wrio s7rRESTES, CONTINGED

rranses e 7717 00F)
FBENTW & ;-"-wj,g-_—, M%+ MZ - T3 L 0

—n

Ll 228 <8
| Sy Sy 70 44 w
SHEAL Fouys = Mz
rE 2L 2979x26l | 394 e

7/

oo 6.5
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DESIGN CALCULATION
(1) Drawing H=2-690044 ____ (2) Doc. No. (3) Page 24 of 62
(4) Building N/A (5) Rev (6) Job No
(7) Subject.Core Sampler Truck Nos. 3 & 4 Shielded Receiver Lifting Frame Assembly
(8) Originator £l 1»/4“&4//"'"- _ Date. 4,73 /95"
(9) Checker. ﬁ o M. Tty fa Date. 5— Ba-3S

DEAD WEIGHT ANATYSIS
(Ref. Drawings H-2-690043 and 650044 Sh. 1 & 2)

WELD JOINT FORCES: GLOBA. CoORDINATES

MEMBERS _(3) 70 (&) VEIT 304 Frame_LIET+4/é

Béé N 5T
IOIN?SKETCH : 6 N 58

X | “\@——V—«’ﬁauzy

With Mz Restrained at Nodes 85 and 86

Moveable Beam and | Fx Fy Fz Mx My Mz

Frame " 1 Node

Positon Numbers | lbs lbs ibs in-1bs in-lbs in-1bs

VR B wns7 | ) 2l 12> (522 | &3 /10
___lvese| y | po |23 |sam | 65 | s

DOWN s ne?| Z o |8 |43/ | % 39

Belpsel 2 co /8 {432 | 2 99

Without Mz Restrained at Nodes 85 and 86

Moveable | Beamand | Fx Fy Fz | Mx My Mz
Frame Node 1. . A
Position Numbers | Ibs lbs lbs in-lbs in-1bs in-1bs
UpP BeaNS7 | /] 120 |24 | 529 | 74 ) 14~

. BT <R /20 | 24 S22 | 76 /)3

/7
DOWN  \Beguet| 2o | @0 | /g | #27 /9 | 92
A

L [BE7, 7152 6o | /8 422 |20 |9gv
B-26
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DESIGN CALCULATION
(1) Drawing H-2-600044 (2 Doc. No. (3) Page25_ [liex2
(4) Building____N/A (5) Rev. (6) Tob No.

(7) Subject_Core Qnmn}ﬁr Trouck Wos 3 & 4 Shielded Receiver Tifting Frame Assemhly

(8) Originator__ " F2 EA’—E/CT" Data 4/5/ / 4
(9) Checker ot - TZou eln Date. b-30— 8¢
TRANSPORT L.OADS ANALYSIS

(Ref. Drawings H-2-690043 and 690044 Sh. 1 & 2)
WELD JOINT FORCES:  (Moveable Frame in Down Position)

MEMBERS (D 1003) vEeT Brace. Frame LIETIN &

JOINT SKETCH: GLIBA L C OO RO INATES

With Mz Restrained at Nodes 85 and 86

C-76

YLongitudinal | Beam and | Fx Fy Tz My Mz
Load Node
Direction Numbers |lbs - Ibs lbs in-Ibs in-lbs in-Ibs
| FORWARD |pge, w57 | 5 | 242 |z |729/ |52, 23
| Bsrwred| 2o /35 | 1/ | & 250 479
AFT Bee 51| /5 29 (/3¢ | Joen. |47 /88
T gpweal o | ot |13 | gz | o |33
Without Mz Restrained at Nodes 85 and 86 .
Longitudinal | Beam and | Fx Fy Fz . |Mx My Mz
Load Node )
Direction Numbers | Ibs 1bs lbs in-tbs in-1bs in-1bs
FORWARD '%Mﬁ 2 225 | /92 | /R6D | 3o 76
seo N /9 | /22 | g9 |47 |22 {40/
AFT Beo sy /5 | 307 | 738 | /094 62 | /90
Eenyye| 2 | 107 [/ @49 | /78 | 339
27
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ANALYTICAL CALCULATIONS
| Page 2.6 of &7,
Sublect SRUE LAE LD cloidrr 47205 S5 Aatae J\ES, TR OC S 2 4 4

Qriginator _j’-/;/, )5/0&(/5{7. Date ;(// Mf(
Checker [Togoa . WP Date _ L —Zo0-— 4G ¢
MEMBERS _(3) 70 @) VT RA€ Frame LIS774/& .
Bee N 57
JOINT SKETCH: Bo N 58
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DESIGN CALCULATION
(1) Drawing H-2-620044 (2) Doc. No. (3) Page21_of ©2-
(4) Building N/A (5) Rev. (6) Jab No
%) Subjxmf%iz:g ﬁ?f: 3 & 4 Shielded Receiver Lifting h?; ﬁsmbl.y_-
(8) Originator. ~ Date 25
(9) Checker__ M bean  Hr- Zoad Date_ foTo-95

(Ref. Drawings H-2-690043 and 690044 Sh. 1 & 2)
WELD JOINT FORCES: GLoRA.- CeoldPwATES

MEMRBERS (3) 70 @ LOLLER PANGFrame L1FTm/ s
FYN
JOINT SKETCH: ’3”@\ " B@L AN

Y B s, 123
2 s @ZZ”Z//\%' |

With Mz Restrained at Nodes 85 and 86

Moveable Beam and | Fx EFy Tz Mx My Mz
Frame Node
Position Numbers | lbs Ibs Ibs in-lbs in-lbs in-lbs
up Beswe | /9 |28 | /2 |7y | | /993
_ \pewis| /9 L9 /2 790 (b | /995
DOWN  Bopw |49 | a4 | 8 657 |67 | /23
S Rl $9 |2 | B g8 | 67 | f2e3
Fd .
Without Mz Restrained at Nodes 85 and 86 :
Moveable Beam and | Fx Fy Fz Mx My Mz
Frame Node _ .
Position Numbers lbs lbs lbs in-Ibs in-lbs in-lbs
UP 8 vb | Fo | a/e (/22 |\ 792 | /Y | /943

s, /23| fg |2 |2 | 799 | /32 \/99F
DOWN ey pp |49 |23 053 | 59 | /2e3
s, 231 49 | 23 6s54| 59 |jze3

W
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(1) Drawing H-2.690044

DESIGN CALCULATION

{4) Building

NIA,

(2) Dec. No.
. (5) Rev

(3) Page
{(8) Job No.

28 of gaZ

(7) Subject_Care Sampler Truck Nos 3 & 4 Shielded Receiver Lifting Frame Assembhly

(8) Originator_/= 74

YV oce 5T

(9) Checker

#MA.—Q:\__,— f"{-

7 s

Date

Date 4/é/4

L2z

Z

j('

TRANSPORT LOADS ANALYSIS

Ref. Drawings H-2-690043 and 690044 Sh, 1 & 2)

WELD JOINT FORCES:  (Moveable Frame in Down Position)

MEMBERS (3) 7» (3) <owil @Race mecl//f/?/f/é-'

JOINT SKETCH: Glo 44 Cw,qaw,m‘% 33

TY

2T

-~

¢

/ %5

£0
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Bt p

@ZL;//W Bes, 23

With WMz Restrained at Nodes 85 and 86

Longitudinal | Beam and | Fx Fy Fz Mx My Mz
Toad Node -
Direction Numbers | 1bs Tos ibs in-lbs in-ibs in-1bs
FORWARD Bpd NG| 48 | /85 \ 7/ |2/2y | £/ | /967
szl 15 | 20 | Jpf | 690 | RET | Bod-
MT G | 14 | 97 | /% | 3095 | gee | 243/
- Getyazl 7o | /38 | 82 | (223 | 294 | 778
Without Mz Restrained at Nodes 85 anc.I 86
Longitudinal | Beam and | Fx Fy Fz - Mx My Mz
Load Node
Direction Numbers | lbs lbs Ibs in-lbs in-lbs in-1bs
FORWARD |04, 4/6 47 | 196 |74 | 2204|393 | /98%
Bespas| jo_ | 7 197 |/3es” | 2/5 | 739
AFT Hhpe | )14 | so0 | /2D | B1ze | 874 | 2¢d2
WBul a3l 70| /90 | 83 | /a4Y | PBe | Pép
B-20

C-79




RPP-6018, Rev. 0

ANALYTICAL CALCULATIONS
Page 29 of (2w

Subiect SRLE LrEed \otNT  STRESS M0pLYTes T 4Pvees S 4
Originator = £ Voo E2-T Date -7{//4/43
Checker FFaana L, ’L;_/m Date ( —36.- 8 ¢
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DESIGN CALCULATION
(1) Drawing H-2-690044 (2) Doc. No. (3) Page 30 ofZ
(4) Building. NIA (5) Rev (6} Job No.
(7) Subject Care Sampler Trick Nos_ 3 & 4 Shislded Receiver Lifting Erame Assembly
(8) Originator__%, /2, Voi ERT Date ‘;/%f
{9) Checker Hoagar L. TN Date. £ -20-9¢

DEAD WEIGHT ANALYSIS
(Ref. Drawings H-2-690043 and 690044 Sh. 1 & 2)

WELD JOINT FORCES: GLOBAL [LrnP oA TES

MEMBERS @ 70 3 -Mﬁeﬁ Frame 44FT74/6

JOINT SKETCH: s BLe, A3
Y € = BC7, N3l
4 WA
X L 7]
Z 47 ‘
With Mz Restrained at Nodes 85 and 86 ‘
Moveable Beamand | Fx Fy Fz Mx My Mz
Frame Node _
Position Numbers ibs Ibs lbs in-1bs in-Ibs in-lbs
P Dee AP\ M | jog | a3 |13/ | 63 | 204
U Asawse| | s | as | B2 | 94 | 208
DOWN  Bep, M351 2 - | 49 |8 | 85 [ 28 |29
" _Bor !l o 49 | )8 | g | 26 Z9

Without Mz Restrained at Nodes 85 and 86

Moveable Beam and | Fx Fy Fz Mx My Mz

Frame Node -

Position Numbers lbs lbs 1bs in-lbs in-lbs in-tbs

up B, M3 | U /o3 | aq | 45 75 {208
 Bprwn V /09 124 | #o | 76 | 209

DOWN Boe, V3| 2 49 3 78 /9 122

| B bl 2 |48 | /8 |29 | 20 | BO

“B-32
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DESIGN CALCULATION
(1) Drawing H-2-690044 (2) Doc. No. (3) Page. 31 _of OZL
(4) Building____N/A (5) Rev (6) Job No.

(7) Subject_Core Sampler Truck Nog 3 & 4 Shielded Receiver ifring Frame Assemhly

(8) Originator_& A, ,///D(—C'-‘Zﬂ' , Date ’é‘/?/{{f
(9) Checker. f/unn He —7 A Date__ 4§ =2u- 9¢
TRANSPORT LOADS ANATLYSIS

(Ref. Drawings H-2-690043 and 690044 Sh. 1 & 2)

WELD JOINT FORCES: (Moveable Frame in Down Position)

C-82

l\efE.MBERS@ Ta @ yéf:rr—r ,_;gﬂ‘eﬂm Frame Z/E7744
GeoBly. CoelomidtEs
JOINT SKETCH: " BlC, 3L
oY RS l Bl W20
X = L. | T
Z a7
With Mz Restrained at Nodes 85 and 86
Longitudinal | Beam and | Fx Fy Fz Mx My Mz
Load Node
Direction Numbers | Ibs lbs ‘Ibs in-lbs inlbs | in-lbs .
F_ORWARD Bée, 3| /O az28 | /ae | 2237 | 5& 89
|  BeTwIA & | /50 | 445 | 2863 |20 | éP
AFT ple s | /o | 283 | 4] aged |47 |56
B J |19 |8 | as9q e | ]
Without Mz Restrained at Nodes 85 and 86
Longitudinal | Beam and | Fx Fy Fz Mx My Mz
Load Node . :
Direction Numbers | Ibs lbs lbs in-1bs in-1bs in-1bs
FORWARD | &/ A8 | 9 220 | 28 | 2282 | 36 =
Bedneh\ j2 | /9B \sog | 24372/ |99
AFT gé, N3 I | 286 | /42 (283263 | /<]
Bea N%| /5= |12 | /19| 262) 178 2.
B-23
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Page 3.7; of G:Z

Subject 5L L Fep JOam ITRESS ANAAGE T rdeprs R 4—
Originator _F 80, Vot o & Date 4—//?5\

Checker ffmm Moo =7 aide Date {—2a-9¢

ANALYTICAL CALCULATIONS
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DESIGN CALCULATION
(1) Drawing H-2:690044 (2) Dec. No. (3) Page33_of 62
(4) Building ___NIA (5) Rev. (6) Job No
(& gt e o0 5
)] Chccker___lﬁawn— H- 7 andh Date 2“3 o b5 g
%md 690044 Sh. | & 2)
WELD JOINT FORCES:
MEMBERS (3) 70 (3) 25BNt Frme LiETiuz
JQINT SKETCH: id
2 . 8 5% B4R,V ICEN 30
._%

X G~

With Mz Restrained at Nodes 85 and 86

Moveable | Beamand | Fx Fy Fz Mx My Mz
Frame Node : -
Position Numbers Ibs lbs ibs in-ibs in-lbs in-lbs
up BB wicl @ | 9 |47 |37/ |\ |7
Low 4
M36| O Y. 47 | 32 | /42, |/
DOWN | @2 | 9 14 1282 | &8 <D
oMl 2 19 14 | 283 | ¥ | 2
Without Mz Re;trajned at Nodes 85 and 36
Moveable Beamand | Fx Fy Fz Mx My Mz
Frame Node :
Position . Numbers | lbs Ibs Ibs’ in-lbs | in-lbs in-Ibs
up 848 1351 © 7 57 %209 1 2%/ |/
w3| © 7 £7 | 3o 1237 | /
DOWN il o Q s |z28¢ | 44 | ©
vipo 19 19 (2|4 | 2
| B35
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DESIGN CALCULATION
(1) Drawing H-2-690044 _____ (2) Doc. No. . (3) Page 34 _of &2
(4) Building N/A (5) Rev (6) Tob No.

(7) Subject_Core Sampler Truck Nos 3 & 4 Shielded Receiver Lifting Frame Asgembiy
(8) Oniginator AL, Vecogiel Date_4/7/%

. 7T
(9) Checker Hogan  dF D codn Date. 6 ~30—95

IBANSPORT T.OADS ANAYTYSIS

(Ref, Drawings H-2-690043 and 690044 Sh. 1 & 2)

WELD JOINT FORCES: (Moveable Frame in Down Position)

Ler0bfl BRACE
& [3) motnEorTa( - Frame L/Ti4sz

GlofB L. Coplprvszes

M:EMBERS(EQ T [3)

JOINT SKETCH:
1y >3 BAG, /35 £N 36
"-E_ 1
> 1 L
X O
With Mz Restrained at Nodes 85 and 86 | |
Longitudinal [ Beam and | Fx Fy Fz Mx My Mz
Load Node .
Direction Numbers | ibs 1bs lbs in-lbs in-lbs in-1bs
FORWARD N3] 5S|4 | 93 | 3727 |/gs8 | 7/
- v3| 64 | /52 | 8¢ | P07 | ef2 | 7/
AFT X35 | &7 | /86 | /22 |2g74 | /T38| 53
M| $9 | /63 | v 1P4<o | eg7 | 53
Without Mz Restrained at Nodes 85 and 86
Longitudinal | Beam and | Fx Fy Fz Mx My Mz
Load Node . '
Direction Numbers | lbs lbs lbs in-fbs in-lbs in-lbs
FORWARD \pus woc| 5@ | /44 | 4o 13595 | [074-| /28
NIl 6o | /g¢ |23 12937 | 927 | /28
AFT A | 7o /ge | 12/ 29/ | /oo | 75
A 62 | Jod (/¢ | Heg| g5/ | 75
"B-36k
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ANALYT!CAL CALCULATIONS
Page 2 S of o2

Subject SRL = WEITD JOINMT STAESC Aude)SES " THRuCkS R34
Originator £ /7. 1/&.49&7" : Date f//qua
Checker ]['ian_d.r& H. “Zoands, Date 6 ~3-95
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DESIGN CALCULATION
(1) Drawing H-2-600044___ (2) Doc. No. (3) Page 3 &- of LZ-
(4) Building____ N/A (5) Rev (6) Job No.
(7) Subject_Core Sampler Truck Nog. 3 & 4 Shielded Receiver T ifting Frame Assembly
(8) Originator._ E.X. Yo cea™ . Dae 4/5/95
(9) Checker__fZ tpome . Foalw Date. L—3¢s—3¢
DEAD WEIGHT ANALYSIS
(Ref. Drawings H-2-690043 and 690044 Sh. | & 2) ' B8, A/ 37
WELD JOINT FORCES: GL02A¢ COLDUNATES l
MEMBERS (3) AND (3) ﬁ“o@ Frame L\FTIN & _,“E
EoTro M ENpS °3
JOINT SKETCH: =~
¥ g
Z t{ﬁ‘??ﬂ/?‘?
‘ B4a,NE3
With Mz Restrained at Nodes 835 and 36
Moveable Beam and | Fx Fy Fz Mx My Mz
Frame., ~ Node
Position Numbers lbs 1bs Ibs in-lbs in-lbs in-lbs
Up 247, NFT7| 12 92 2.4 /&0 e oy
R, NGT Y i/ 922 2.5 8o L7 299
~371 8 73 /2 <23 | D¢ L
6, NE43 1 72 /z - ETA 74 L
DOWN B, A3 7 32 “ /98 {07 4 G
Al a3 2 - 1 22 4 128 (47 | 447
: BIL 437 1 47 % 0 LoD S 327
F3a, M52 47

=y ) G/ R B2z
Without Mz Restrained at Nodes 85 and 86

Moveable ‘Beam and Fx Fy Fz Mx My Mz
Frame Node :
Pasition Numbers | lbs lbs - lbs’ in-lbs in-lbs in-lbs
Up BAZANIZ | Y 9L 23 /64 | /34 D9
BLra 3 | o 92 33 LEF_ | /3G Lo 94—
18, 437 | 8 75 /2| Fo7 )7 583
ot 23] = 74 2 Fots |2/ Py
DOWN BAT7, s 37| 2 272 9 Ao | 78 A5G
Paa, A3 | A 32 9 25¢C, | /D2 | 499
1Bla. 4237 | 477 59 7/ 2/ - XD 3228
Brey &/231 47 £9 e £0 228
“D-38
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DESIGN CALCULATION
(1) Drawing H=2:690044__ __ (2) Doc. No. (3) Page 31 of &7
(4) Building . N/A_ (5) Rev {6) Job No.
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