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STRESS ANALYSIS OF JACKS, FRAME AND BEARING CONNECTIONS,
AND DRILL ROD FOR CORE SAMPLER TRUCK #2

1.0 INTRODUCTION

This analysis evaluates the structural design adequacy of several
components and connections for the rotary mode core sampler truck (RMCST)
number 2. This analysis was requested by the Characterization Equipment Group
(WHC 1994a). The components addressed in this report are listed below:

. Front jack assembly and connection to the truck chassis

- Rear jack assembly and connection to the truck chass%s

. Center outrigger jacks and connection to the truck chassis

. Lower frame assembly and connection to the truck chassis

= Bolt connections for bearing plate assembly (for path of maximum 1oad)
. Traverse slide brackets and mounting of the traverse jack cylinders

. Drill rod (failure loads).

The analyses of the front, rear, and center jacks appear in Appendix A.
~ The analyses of the lower frame and the maximum load path through the bearing
assembly appear in Appendix B. Appendix C contains the analysis of the
traverse slide assembly. The drill rod analysis appears in Appendix D.

Analysis results led to design modifications to some components. All
design modifications have been made that affect the safe normal operation of
the truck; the remainder will be incorporated in the near future.

2.0 CONCLUSIONS AND RECOMMENDATIONS

Results of the analyses for operating loads show acceptable stresses in
the components and connections when the design modifications are incorporated.
The evaluation was performed in accordance with AISC 1989.

The front jack was completly redesigned. The new design abpears in
engineering change notice (ECN) number 615552 (WHC 1994b).

The jacks are not designed to support horizontal loads. Consequently,
they have 1imited capacity for such loads. The analysis results show a
horizontal load capacity not more than 5 percent of the vertical load
(i.e., a total horizontal load of approx1mate1y 1,400 1bf). To ensure that
horizontal loads do not exceed this 1imit, a sign should be posted on the
truck warning workers not to impose any s1de loads. An alternative is to
modify the design of the front and rear jacks to accommodate add1t1ona1
horizontal loading.
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The existing drawings do not specify the grade or type of steel material
-used for the bolts and screws that connect the bearing assembly and the lower
frame to the chassis. Accordingly, it is difficult to know what stress
allowables to use in the stress evaluation. Analysis resuits recommend the
use of SAE Grade 8 bolts (equivalent to ASTM A490) or equivalent. In
addition, 5/8-in. bolts should be used instead of 1/2-in. boits for the
connection between the lower plate and the chassis. This design change
appears in ECN number 615569 (WHC 1994c).

Moreover, the 12 screws (1/2-in. diameter) connecting the bearing mount
to the lower frame are 15 percent overstressed when subjected to the
longitudinal transportation acceleration of 3 g. It is not as easy to
increase the size of these screws as it is to increase the size of the bolts
between the lower plate and the chassis. However, the 3 g (WEC 1972)
transportation acceleration is for highway transportation. The truck speed is
limited to a maximum of 15 mi/h (WHC 1994d). Accordingly, the associated
Tongitudinal transportation acceleration is expected to be much lower than
3 g. As long as this is the case, these screws should be acceptable in
accordance with the AISC 1989 stress limits. Keeping the size of the screws
unchanged, for the time being, does not affect safe normal operation of the
truck. However, proper evaluation of the transportation loads requires that
the actual accelerations applied on the truck be measured on Hanford roads at
15 mi/h.

3.0 MATERIALS AND ALLOWABLES

The materials are specified in the drawings (RHO 198la-g), :
RHO 1988a and 1988b, WHC 1992, and WHC 1993a). The fillet weld material
is E70XX. '

The stress results of this analysis were evaluated in accordance with the
design stress limits set out in AISC 1989.

4.0 CONFIGURATION AND LOADINGS

The configurations and dimensions of the components were taken from the
drawings. The configuration of each component is provided in the appendices.

The operating loads consist of the weights of the components including
the truck weight for the jacks and the 6,000-1bf maximum load imposed by the
drill rod when it is jammed. The loads applied on each component are
described in the appendices. The weight distributions of all components and
the locations of centers of gravity are provided in WHC 1994a.

The dynamic Toads are in accordance with the transportation

. (acceleration) design requirements defined by WEC 1972 (i.e., 2 g lateral,
3 g longitudinal, and 1 g vertical). These values provide consistency with
other RMCST dynamic analyses (WHC 1993b).
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5.0 STRESS ANALYSIS

The details of the stress analyses and evaluation of the individual
components are presented in the appendices to this report. The static
analyses of the jacks appear in Appendix A. Appendix B consists of the static
and dynamic analyses of the lower frame assembly and its connections to the
truck chassis, the dynamic analysis of the bearing assembly connections, and
the maximum load path through the bearing assembly connections. The analyses
of the traverse slide assembly and the drill rod appear in Appendices C and D,
respectively. Table 1 summarizes the stresses in the critical locations of
each component as determined by the analyses in the appendices.

6.0 REFERENCES
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Number H-2-91715, Rev. 8, Rockwell Hanford Operations,
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1972, FTR Reactor Guard Vessel, Revision 4, HWS-1505, Westinghouse
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Number H-2-140309, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.
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Table 1: Stress Results Summary at Critical Locations.
- Calculated Allowable
: Type of Stress Stress
Component Location Stress (1bf/1n ) (1bf/1n )

Front jack® Bolts to chassis shear 11,800 21,000 0.78
assembly
(vertical load)
Center® Fillet weld shear 8,053 14,800 0.84
outrigger (3/16 in.) ’
assembly between I-beam
(vertical load) | and plate

Tie-rod tension 11,300 20,000 0.77
Rear jack'® Fillet weld shear 9,920 14,800 0.50
assembly (3/16 in.) to :
(vertical load) | chassis
Bearing Bearing mount to shear 20,900 18,000 -0.14%®
connections and | lower frame '
Tower frame SCrews

: (Grade 8) ‘

Platform to shear 13,800 18,000 0.30

bearing plate, 8

bolts (Grade 8)
Traverse slide | Stop bracket shear 11,224 14,400 0.28
assembly . _

] Bolt (Grade 8) tension 38,686 50,405 0.30
Drill rod® Recess at axial load | 31,170 1bf | o, = 90, 000 N/A
(failure load) external thread : 1bf/1n

torsional 17,000 = 45, 000
“Toad in-1bf 1bf/1n

Allowable Stress - 1.
Calculated stress

(1) Design margin =

(2) Results of horizontal loads are not reported because they are limited to 5 percent of
vertical loads.

(3) This negative margin is during transportation (dynamic) and does not affect the safe
normal operation of the truck (see details in Section 2.0 and in Appendix B).

(4) These are drill-rod loads to failure (i.e., maximum axial load to u1t1mate‘tens11e
strength o, and maximum torsional Toad to ultimate shear strength 7,) including initial
t\ghten1ng torque of 100 ft-1bf.
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APPENDIX A

ANALYSES OF THE FRONT, REAR, AND CENTER OUTRIGGER JACKS
(Vertical and Horizontal Loads)
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FRONT JACK ASSEMBLY
STRUCTURAL EVALUATION

1.0 INTRODUCTION

For the core sample truck number 2 (truck 2) a stress analysis and
structural evaluation have been conducted for the front jack mounting assembly
connections to the truck chassis or frame. These two connections (or pair) are
angle brackets fabricated from 1/2 in steel plate. They are full penetration
welded to the jack assembly, and bolted (with 5/8 in. and 3/4 in. SAE Grade 8
bolts) to the front ends of the chassis longitudinal members. The connection
configuration and design are shown by ECN 615552 (see sketches in Section 4.0
CALCULATIONS).

The vertical front jack load or force is 8,100 1b when deployed. This
analysis also was required to presume a concurrent horizontal jack force equal
to one half of the vertical force (or 4,050 1bf), and able to act in either
the Tateral and longitudinal direction. These forces could cause axial, shear,
bending, and torsion in the connections to the truck 2 chassis.

2.0 SCOPE

The scope of the stress analysis and evaluation conducted for the front
jack assembly connections to the truck 2 frame, in summary, is to assess the
angle brackets and the bolt fasteners to the frame. The specific stresses and
conditions determined and evaluated are:

The bending, and shear (direct and torsional) stresses in the angle
brackets

The shear stress in the 5/8 in. and 3/4 in. bolts
The bearing stress from the bolts in the truck 2 chassis members
3.0 METHODOLOGY AND ACCEPTANCE CRITERIA
Typical methods for design streﬁs analysis of structural steel members and

their connections were used. The acceptance criteria for the angle bracket
allowable stresses and bolt design limits were determined from AISC 1989.

A-2
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4.0 CALCULATIONS

Stress Analyses Calculations
for
The Front Jack Assembly,

Core sample Truck Number 2
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5.0 ANALYSIS RESULTS AND CONCLUSIONS

For the normal vertical load only on the front jack, the ca]cu]ated
bending and d1rect shear stresses in the angle brackets are 3,038 1bf/1n and
3,240 1bf/1n . respect1ve1y These values are low and well w1th1n their
a]]owables, 22,000 1bf/in® bending and 10,800 1bf/1n2 shear The correspond1ng
bolt shear stresses are 11.8 Kips/in® and 10.4 K1ps/1n for the 3/4 in. and
5/8 in. bolts, respectively. The allowable bolt shear stress is 21 Klps/m2
The 3/4 in. bo]ts will apply 27.7 K1ps/1n2 bearing stress at the holes in the
chassis members (1/4 in. th1ckness) The chassis steel has an ultimate tensile
strength (F,) of 103 Kips/in®, the maximum allowable full bearing stress is
1.5 F,. The “connections for the assembly to the chassis are adequately
des1gned for the 8,100 1bf vertical front jack load acting alone.

The additional calculated stresses in the angle bracket for the 4,050
1bf horizontal load on the front jack are: 16,000 1bf/in? bend1ng stress if
this load is in the longitudinal direction, and 21,900 1bf/in® shear stress if
this load is in the lateral direction. The potent1a1 combined horizontal and
vertical load bending stress is 19,038 1bf/in® and remains below the
a11owab1e However, the potential comb1nat1on of shear stress is over 25,000
1bf/in%, well over the allowable. Further, the calculated shear stress
neglects the bolt holes in the brackets (nonconservative). The maximum
potent1a1 additional shear stresses in the bolts 58.6 Kips/in® and 40.7
K1ps/1n for the 5/8 in. and 3/4 in. bolts, respectively. Both are over the
allowable. The combined shear stress in the 5/8 in. bolts for the vertical and
horizontal loads exceeds the allowable by over a factor of 3. The maximum
potential bearlng stress app11ed by the 5/8 in. bolts at the holes in the
truck chassis is 135.7 K1ps/1n , still under 1.5 F,.

The horizontal front jack load the assembly connections to the chassis
could resist is governed by the shear stress in the 5/8 in. bolts. The design
allowable stress for these bolts limits this load to 9% of the 8,100 1bf
vertical load or 730 1bf,
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REAR AND CENTER AND CENTER JACK ASSEMBLIES
STRUCTURAL EVALUATION

1.0 INTRODUCTION

For the core sample truck number 2 (truck 2) stress analyses and
structural evaluations have been conducted for the rear and center jack
assemblies and their connections to the truck chassis or frame. The main
structural members for these assemblies are W 14 x 22 steel beams with end
bolsters for mounting the jacks. The rear assembly has welded connections to
the ends of the 2 longitudinal chassis members. The two center assemblies each
have an end plate welded to the beam and bolted to the truck. There is a pair
of 1 in. diameter tie rods between the center assemblies.

The vertical load on each of the rear assembly's 2 jacks is 13,000 1bf
‘maximum. The analysis also was required to presume concurrent horizontal jack
forces equal to one half of the vertical force (or 6,500 1bf) and able to act
in either the lateral or longitudinal direction. The vertical load on the
center jack is 10,000 1bf maximum and the concurrent vertical load on the
other ranges from 1,000 1bf to 2,500 1bf. It was not required to presume
horizontal loads on the center assembly jacks.

2.0 SCOPE

The scope of the stress analyses and evaluation conducted for the rear
and center jack assemblies and their connections to the truck 2 chassis, in
summary, is to assess all the structural members, components and connections
in the load path from the mounting bolsters for the jacks to the truck
chassis. The specific stresses and conditions determined and evaluated are:

The stresses in the bolsters and end plates, including welds and the
mounting bolts for the jacks

The bending and shear stresses in the assembly W 14 x 22 beams

The stresses (including welds and bolts) in the attachments to the truck
chassis

3.0 METHODOLOGY AND ACCEPTANCE CRITERIA

Typical methods for design stress analysis of structural steel members
and their connections were used. The acceptance criteria for member allowable
stresses, acceptable weld stress, and bolt force design limits were determined
from AISC 1989. The analysis methods and criteria used include:

The bending and shear stresses for the beams were calculated presuming
that they are simply supported or point loaded where the jacks are
bolted to the mounting bolsters. The rear assembly is a simple beam with
concentrated loads at the attachment points to the truck chassis. The
center assemblies act as cantilever beams, fixed end supports are
provided by the end plates bolted to the lower frame and the tie rods.
The results were compared to the AISC allowables for compact sections.
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For the bolsters and end.plates, the web crippling potential, bolt
stresses, and weld forces were analyzed and evaluated.

The rear assembly attachments to the chassis are 1/4 in. thick bracket
plates fillet welded to the flanges and web on the inside of the W 14 x
22 beam and to one side of the chassis longitudinal members. The weld
shear forces due to the concentrated loads at the attachments, and
torsional moments caused by horizontal jack forces were calculated and
compared to the AISC allowables.

The weld stress, bolt stress, and tie rod tension at the fixed ends of

the center assemblies were calculated and evaluated with the AISC
allowables.
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4.0 CALCULATIONS

Stress Analyses Calculations
for
The Rear and Center Jack Assemblies,

Core sample Truck Number 2
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The 5 x 21-7/8 x 1/4 inches end plates are bolster components for the
rear jack assembly, and are welded to the flanges and web at the ends of
the W 14x22 beam. The main function of these plates is to stiffen the 16
in lTong 1/4 in plate bolsters which carry, in plane, the vertical jack

- loads. Horizontal, lateral Toads on the jacks perpendicular to the end
plates would also be resisted in plane by the bolsters (not the end
plates). Horizontal, longitudinal loads on the jacks parallel to the end
plates would be mainly resisted by the end plates. The force and moment
this would apply to the end plates would generate shear stresses in the
end plate welds to the W 14x22.

The 1/4 in thick end plates have limited capacity for in plane bending.
To evaluate the welds to the W 14x22, this bending capacity of the end
plate, and the strength of the welds for resisting the shear stress
generated by this type of moment will be calculated and compared. Also,
for reference, the direct shear capacity of the welds, without bending
moment 1nduced stresses, will be calculated.
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5.0 ANALYSIS RESULTS AND CONCLUSIONS

For normal vertical loads only on the rear jacks, all the stresses in
the rear assembly and the connections to the chassis are within the
allowables. The vertical jack loads are governed by the force or stress in the
3/16 in. fillet welds to the truck chassis. The allowable maximum value is
2.78 Kips/in. The calculated value for the normal vertical loads is 1.86
Kips/in. (about a 1.5 safety margin).

The bolsters on the rear jack assembly highly 1imit the horizontal load
capacity. A 500 1bf horizontal rear jack load in the truck longitudinal
direction will over stress the 1/4 in. thick bolster end plates in bending. A
1,250 1bf horizontal jack load in the lateral direction will over stress the
attachment weld for the jack mounting plates on the bolsters. The other
components potentially over stressed by the horizontal loads used for this
analysis include: the main W 14 x 22 beam would be over stressed both the
bending and torsional shear, the mounting bolts for the jacks to the bolsters
would be over loaded, and there would be excessive stresses in the attachment
welds to the truck chassis.

The center jack assemblies are within the allowable stresses for the
given vertical loads. The loads are governed by the tensile stress or load in
the 2 tie rods. The load from both center Jacks to the tie rods d1rect1y add
together. The tie rod tens1on stress for the given loads is 11.3 Kips/in®. The
allowable is 20 Kips/in?, the safety margin is 1.77. When the vertical 1oad on
one center jack exceeds that on the opposite jack (the case considered) the
tie rod loads will cause a moment on the opposite assembly and put tension in
the 3/4 in. mounting bolts to the truck. For this case the bolt tension is 3.6
Kips/bolt. The allowable for these (replacement SAE Grade 8) 3/4 in. bolts is
23.9 Kips/bolt.

h)
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APPENDIX B

ANALYSES OF LOWER FRAME ASSEMBLY
AND THE MAXIMUM LOAD PATH THROUGH
THE BEARING ASSEMBLY
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1.0 INTRODUCTION

For the core sample truck number 2 (truck 2) stress analyses and
structural evaluations have been conducted for the lower frame, and the 4 sets
of bolts which attach the rotating platform and bearing system to the lower
frame. The lower frame is supported full length on 2 inch thick Tumber spacers
which sit on top of the truck chassis (or frame) longitudinal members. The
lower frame is attached to the chassis and held on the spacers with 6 welded
and bolted clip angle connections (3 for each longitudinal member). The Tower
frameé configuration and attachment to the chassis are shown by drawings H-2-
91703 and H-2-140308. The 4 sets of bolts are shown on drawings H-2-91703,
91704, 91705, 91708, 91709, and 91711 (See sketches in Section 4.0
CALCULATIONS)

The estimated weight of the rotating platform and equipment is 15,210
1bf. The drill string potentially applies a 6,000 1bf vertical load on the
platform. The location of this load could result in a 526,500 in-1bf
overturning moment which must be resisted by the 4 sets of attachment boits
for the platform and bearing system. The lower frame connections to the
chassis, and the attachment bolts for the rotating platform and bearing system
are subject to potential transportation forces of 1.0 g, 2.0 g, and 3.0 g
vertical, lateral, and longitudinal, respectively.

2.0 SCOPE

The scope of the stress analyses and structural evaluations conducted
for the lower frame and attachments, in summary, is to assess: the lower frame
for the weight of the rotating platform, the clip angle connections to the
truck chassis for the horizontal transportation loads, and the bolt sets for
attaching the platform and bearing system for the drill string overturning
moment and the transportation Toads. The specific stresses and conditions
determined and evaluated are:

The web crippling or compressive bearing stress in the lower frame
Tongitudinal members

The bending stress in the lower frame longitudinal members, neglecting’
the support by the lumber spacers

The bolt forces or stresses and weld stresses in the clip angle
connections to the chassis

The bolt forces or stresses in the 4 sets of bolts which attach the
platform and bearing system to the lower frame
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3.0 METHODOLOGY AND ACCEPTANCE CRITERIA

- Typical methods for design stress analysis of structural steel members,
and their connections were used. The acceptance criteria for member allowable
stresses, acceptable weld stress, and bolt force design limits were determined
from AISC 1989. Certain design details and bolt specifications have been
reviewed for conformance with the appropriate technology, accepted normal
practice, and AISC 1989 provisions. In summary, the specific analysis methods
and criteria used are: :

To evaluate the web crippling potential for the longitudinal members,
the maximum AISC 1989 allowable bearing l1cad on the members was
determined and compared to the maximum estimated load.

The maximum bending stress in the longitudinal members was
conservatively calculated presuming that each member is supported
between only 2 of the clip angle connections in simple bending. The
results were compared to the AISC 1989 allowable bending stress for
compact sections. :

The maximum weld stresses and bolt loads in the clip angle connections
were calculated presuming the 3.0 g transportation forces are equally
distributed to the 6 connections. The weld stresses were compared to
allowable values determined using AISC 1989. The existing 1/2 in
diameter bolts, based on their design specification, are deficient. The
bolt shear load due to transportation forces was calculated. Then it was
determined that 5/8 in diameter SAE Grade 8 rep]acement bolts would have
sufficient strength.

The 4 sets of bolts attaching the rotating platform and the bearing to
the Tower frame are in series. Therefore, the bolt loads were calculated
for each set alone resisting the total overturning moment due to the
potential 6,000 1bf load on the drill string, and the 3.0 g
transportation loads. The bolt design specifications and other details
were the bases to determine the allowable bolt loads using AISC 1989.
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4.0 CALCULATIONS

Stress Analyses Calculations
for
The Lower Frame and Attachments,

Core sample Truck Number 2
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5.0 ANALYSIS RESULTS

5.1 LONER FRAME LONGITUDINAL MEMBERS

The longitudinal members of the lower frame are structural steel

channels, MC 10x21.9. The AISC 1989 allowable bearing loads on the flanges,

~ based on web crippling, is a function of the thickness and bearing length for
the plate which applies the load. These dimensions for the plate on the lower
frame are 2 inches and 50 inches, respectively. The calculated allowable
bearing load for each longitudinal member is 210.6 Kips. The total estimated
weight of the rotatlng platform and equipment is 15.2 Kips. The bearing load
compressive stress in the longitudinal member is comfortably within AISC 1989
limits for web crippling.

The maximum bending stress for the Tongitudinal members was calculated
conservatively assuming that the total weight of the rotating platform is
supported on one member only, and that it is supported by only 2 of the clip

- angle connections to the truck chassis in simple bending. The AISC 1989
a110wab1e bending stress is 60% of the minimum yield stress (F, = 36,000
1bf/in®). The calculated bending stress is 13,343 1bf/in?, about 37% F,-

Each clip angle connection has 2 bolts. The bolts are specified as
stainless steel, size 1/2 in. This specification is deficient for determining
allowable bolt loads. Further, stainless steel is a dissimilar metal to the
structural steel lower frame and chassis. For the 3.0 g maximum potential
transportation force on truck 2 distributed equally to these connections, the
calculated bolt shear load is about 4.0 Kips. The clip angle bolts should be
replaced with 5/8 in SAE Grade 8 bolts (steel similar to the frame and
chassis). The AISC 1989 allowable shear load for these replacement bolts would
exceed 6 Kips.

Each clip angle connection is fillet welded to the longitudinal members
of the Tower frame and the truck 2 chassis. Both welds must resist the total
horizontal transportation force at each connection. The welds to the truck
chassis govern. These are 12 in total length, 3/16 in fillet welds. The
calculated maximum shear stress or force in the welds is 680 1bf/in. The AISC
1989 allowable stress for a 3/16 in fillet weld is 2,700 1bf/in.

5.2 ROTATING PLATFORM AND BEARING SYSTEM ATTACHMENT BOLT SETS

There are 4 sets of bolts required to attach the rotating platform and
its bearing system to the lower frame. Briefly, these are:

An array of 12 ASTM A449 1/2 in. d1ameter screws attaching the bearing
mount to the lower frame,

A 41.5 in diameter circle of 24 commercial carbon steel 1/2 in. diameter
screws attaching the (rotating platform) bearing to the bearing plate,

A 46.0 in diameter circle of 18 commercial carbon steel 5/8 in. diameter
screws to attach the (top) bearing plate, and

An array of 8 commercial carbon steel 3/4 in. diameter bolts attaching
the rotating platform frame to the (top) bearing plate.
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A11 of these bolt sets were presumed to be 11near elastic. The
horizontal transportation loads were assumed to be equally distributed to the
bolts in each set. The potential overturning moment from the drill string was
assumed to act about the center of the bolt circles, and (conservatively)
tends to rotate the bolt arrays about the outside row of bolts. The bolt shear
and tension forces from these demands can be readily calculated. However, 3 of
the bolt sets are specified as commercial carbon steel. This specification is
deficient for determining the allowable bolt loads. Therefore, to have a
design comparison value for the calculated bolt loads, the AISC 1989 allowable
loads for ASTM A307 (low strength) bolts were determined.

The calculated bolt stresses with allowable values for comparison are
given in Table 1. The allowable for the commercial carbon steel bolts presume
that the materials conform to or exceed ASTM A307. The bolt tension stresses
for all 4 sets due to the drill string overturning moment are comfortably
within the given allowable. The calculated bolt shear stresses due to the
transportation forces exceed the given allowable for the 1/2 in. and 5/8 in.
bolt arrays. Based on the need to presume the material specification and
design allowable for 3 of these bolt sets, and that the other set of 1/2 in.
A449 bolts would be over stressed resisting the given transportation forces,
The bolts in all 4 of these sets should be replaced with SAE Grade 8 bolts.

In Table 2, the calculated bolt stresses are compared to the allowables
for SAE Grade 8 bolts. On]y the 12 - 1/2 in. bolt array would remain over
stressed by the 3 g maximum transportation force. These bolts would remain
within the design allowable shear stress under a 2.6 g horizontal
transportation force, about 13% less than 3 g.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The lower frame structural steel channel members are supported so that
1ittle or no bending stresses can develop With conservative assumptions, the
maximum calculated bend1ng stress in the 1ong1tud1na1 members due to vertical
Toad is 13,343 1bf/in®. This is 37% F 60% F, is acceptable.

The bearing loads in the top flanges of the lower frame channels put
compressive stress in the webs. This stress, conservatively ca]cu]ated is
within the AISC 1imit for precluding web crippling.

It is recommended that the 12 - 1/2 in. bolts (those readily accessible)
in the clip angle attachments between the lower frame and the truck 2 chassis
be replaced with 5/8 in. Hex bolts, SAE Grade 8. The existing bolts could be a
dissimilar metal and it is not possible to determine an allowable shear load
for them to compare with the potential 3 g transportation force.

The fillet welds for the clip angle attachments between the lower frame |

and truck 2 chassis have sufficient throat sizes and lengths to resist the
potential 3 g transportation force.

B-21
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There are 4 sets of bolts (loaded in series) which attach the bearing
mount, bearing, bearing plate, and rotating platform frame to the lower frame.
The conclusions from the evaluation of each set are summarized below:

The array of 12 1/2 in. bolts or screws, ASTM A449, attaching the
bearing mount to the lower frame would be about 1/3 over the design
allowable shear stress due to the potential 3 g transportation force. If
readily accessible, it is recommended that these bolts be replaced with
1/2 in. bolts, SAE Grade 8. Table 2 shows the allowable shear stress in
the replacement high strength bolts would still be exceeded if the
transportation force is over 2.6 g (about 13% less than 3 g). Given that
the 3 g horizontal transportation force is just remotely possible, the
resulting stress in the bolts should not cause shear rupture, the design
allowable stresses are for continuous duty (conservative), and either
additional bolts or larger size bolts would be needed to lower the
potential stresses (a major and impractical design modification), the
recommendation for SAE Grade 8 1/2 in. bolts remains acceptable.

The rotating platform bearing is attached top and bottom, respectively,
with a ring of 18 - 5/8 in. carbon steel bolts, and a ring of 24 - 1/2
in. carbon steel bolts. Presuming that these bolts are ASTM A307 or
better, the 5/8 in. bolts would be within the design allowable shear
stress due to the potential 3 g transportation force, while the 1/2 in.
boits would be about 4% over stressed. On the basis it is necessary to
presume the design allowable, if readily accessible, it is recommended
that these bolts (both rings) be replaced with same size SAE Grade 8
bolts. . ,

The array of 8 - 3/4 in. carbon steel bolts attaching the bearing plate
and rotating platform frame, if readily accessible, should be replaced
with 3/4 in. SAE Grade 8 bolts. With the relatively conservative
presumption of ASTM A307 for the existing bolts, the potential 3 g
transportation shear stress is about 38% over the allowable. Thus, bolt
replacement will assure that the bolt design allowable shear stress is
within the potential value.

The stresses or loads on these bolts due to the potential eccentric
vertical 6,000 1bf load on the drill string could approach 1/2 the
presumed allowable. Based on the need to presume most of the bolt
materials and allowable loads, no exceptions are provided to the above
recommendations for bolt replacements. With or without bolt
replacements, these bolt sets and installation details have not been
rated for continuous duty under the 6,000 1bf drill string load and
potential overturning moment.
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APPENDIX C

ANALYSIS OF THE TRANSVERSE SLIDE ASSEMBLY
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