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1.0 Purpose and SL ope
e]

Robatel Technologies is designing the RT-100 transport cask, containing radioactive waste in the
form of dewatered resins and filters. The RT-100 transport cask is required to meet the
requirements of 10CFR Part 71 (Ref. 3.1). This calculation demonstrates that this package satisfies
the reqwrementsﬂof 10CFR71. 45 (Ref. 3.1) under the normal tie-down conditions. The NRC
requirements in ference 3.1 state that any tie-down attachment that is a structural part of the
package must be des:gned to withstand transportation stresses with appropriate safety factors. The
RT-100 package |s designed with two tie-down arms, attached to the cask sidewall, for securing the
assembled cask dunng transport. Failure of the tie-down mechanism under excessive load must not
impair the ability of the cask to meet the requirements of Subpart E of Reference 3.1. Any other
structural part thaf could be used to tie down the package must be capable of being rendered
inoperable for tymg down the package during transport, or must be designed with strength
equivalent to that |required for the tie-down attachments. The purpose of this calculation is to
structurally qualify the fully-loaded RT-100 transport cask for the loadings associated with transport
activities, mcludlng dead weight and payload weight with the appropriate dynamic factors, for the
normal transport cdndmons

2.0 Summary of Results and Conclusions

All structural members have a factor of safety of greater than 1.0 under the most adverse effects
from the transport activities for the normal transport conditions. Based on tie-down arm thickness of
35 mm, the minimum factor of safety is 1.18 at the tie-down arms. Based on the dimensions shown
on Figure 4, the mlnlmum weld factor of safety is 1.57 at the tie-down plate to cask body weld (see
unverified Assumptlon 4.7). For a minimum thickness of 32 mm, the factor of safety is reduced to
1.07 at the tie-down arm. Thus all welds and connections are qualified for the design loads. The
failure of the structl.lral tie-down devices under excessive loads does not impair the ability of the
cask to meet the other regulatory requirements of the cask. The results of the analysis show that
the RT-100 cask can withstand the required transport activities for the normal transport conditions.
The shear stops shlall be designed in accordance with all loads and requirements given in Section
7.3.1 (d). Note: the ‘Iatter statement is an unverified assumption as discussed in Section 4.3.

Therefore, provided :

(a) shear stops designed in accordance with Section 7.3.1.d are utilized during
transportation; and,

(b) the tlefown plate dimensions are in accordance with Figure 4;

the members and welds of the RT-100 transport cask are adequate for their design function under
the normal tie-down Fondrtlon

3.0 References |

3.1 Nuclear ReguIaLory Commission, 10CFR Part 71, “Packaging and Transportation of
Radioactive Material”
3.2 Drawings
a. RT100-PE 1001-1, Rev. E, RT-100 General Assembly, Sheet 1
b. RT100- E-1001-2, Rev. E, RT-100 General Assembly, Sheet 2
3.3 OmerW. Blodgett “De5|gn of Welded Structures”, 1966

|
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3.4 ENERCON Calculation RTL-001-CALC-ST-0201 Rev. 0, “Lifting Evaluation”
3.5 ENERCON Calculation RTL-001-CALC-ST-0203 Rev. 0, “Bolting Evaluation”
3.6 ASME B&PV|Code, Section I, 2007
3.7 ASME B&PV|Code, Section lll, 2007
3.8 ENERCON Calculation RTL-001-CALC-ST-0101 Rev. 0, “RT-100 Weight and Center of
Gravity Calcdlation”

3.9 AISC Manual of Steel Construction, 7" edition
3.10 Hibbeler, R.C., Mechanics of Materials, 6" ed, 2005

4.0 Assumptions l

4.1 The weight of tlﬂe cask for the tie-down evaluation is considered as the total weight of the cask
and the maxium payload. This assumption is acceptable without further evaluation.

42 The dimension!s. and properties of the Utility 4000A flatbed truck (see Appendix 1) will be utilized
as a typical truck for determination of the cask tie-down configuration, as needed for evaluation.
Minor variations between different flatbed transport trucks will not have a significant impact on
the analysis res'[ults. This assumption is acceptable without further evaluation.

4.3 The truck used &or transport of the RT100 cask will be specially designed for the cask tie-down
configuration, including shear stops and integral support locations in line with the cask tie-down
arms. The loads for the shear stops will be provided in this calculation for use in the design at a
later date. For this calculation to be valid, these shear stops must be designed in accordance
with all loads ar{d requirements given in Section 7.43.1 (d). This is an unverified assumption
that requires vTrification.

4.4 It is possible for the center of gravity of the payload to shift +10% of the interior dimensions of
the cask containment (Ref. 3.8). The payload is significantly lighter than the fully loaded cask.
Therefore, this shift has no significant effect on the tie-down conditions since the change in
payload location will have an inconsequential effect of the center of gravity of the fully-
assembled, Ioa&ed cask, resulting in a maximum change of less than 4cm in the overall center
of gravity, which: is approximately a 2.5% change (Ref. 3.8). Only the overall center of gravity
location is used for this calculation. This assumption is acceptable without further evaluation.

4.5 The slight asym:metry in the tie-down arm design which enables the cables or chains from

opposite arms to clear one another is ignored. Instead average dimensions are utilized. This
assumption is acceptable without further evaluation.

4.6 A sliding frictionLcoefﬁcient of p=0.05 is assumed for a metal cask on a metal bed in open
vehicles. This assumption is conservative and requires no further evaluation.

4.7 The tie-down plate dimensions are in accordance with Figure 4. This is an unverified
assumption that requires verification.

There are no additional unverified assumptions in this calculation. Other design assumptions used,
if any, will be noted ar‘pd referenced as needed in the body of the calculation.

Non~Proprietary: Copy - Property of Robatel Technologies, LLC
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5.0 Design Inputs

5.1 The total weight of the fully assembled cask is 33930kg (Ref. 3.2.a).

5.2 The maximum payload weight is 15,000 Ibs, or 6,803.9 kg (see Appendix 2). Conservatively, a
value of 7,060kg will be used for the evaluation.

5.3 Per TOCFR7115(b) (Ref. 3.1), any tie-down attachment that is a structural part of the package

must be capable of withstanding, without generating stress in any material of the package in
excess of its yield strength, a static force applied to the center of gravity of the package having a
vertical component of 2 times the weight of the package and its contents, a horizontal
component along the direction in which the vehicle travels of 10 times the weight of the package
and its contents and a horizontal component in the transverse direction of 5 times the weight of
the package aq‘d its contents. These factors will therefore be used in determining the resultant
loads on the tie-down arms from the restrained package during transport.

5.4 The material prbperﬁes used for the cask shell and the tie-down arms shall be as given in Table
1, unless notedlotherwise. The allowable value used are for the 50°C (Ref 3.1, 71.43 (g)).

5.5 A value of 9.81 |mls2 will be used for the gravitational acceleration.

5.6 A value of 0.3 will be used for the Poisson’s Ratio of all stainless steel in accordance with Table
NF-2 of Refererrce 3.6.

I Strength (MPa)
. Temp.
1 Material ¢C) | Yield | Uttimate | Membrane
‘ (S.) (S.) Allowable
1 . (Sm)
‘ -29 206.8 517.1 137.9
20 206.8 517.1 137.9
X2CRNI19.11 (ASTM A240 Type 50 199.3 511.0 137.9
304/304L dual certified) 100 170.2 485.6 137.9
\(Cask Body)™M®
i y 150 1542 456.1 137.7
. 200 143.7 4425 129.0
1\ 250 | 1354 | 4379 | 122.0
|
-29 4482 620.5 258.6
20 4482 620.5 258.6
X2CRNIMON22.5.3 50 437.2 620.5 258.6
(ASTM SA-240/UNS No. $31803) 100 395.1 617.9 257.1
(Tie-Down Arms) 150 | 369.9 | 598.0 246.6
200 354.4 577.5 236.7
250 344.0 565.0 -
Notes: J‘
1. Material properties are taken from ASME B&PV Code, Section I, Part D (Ref. 3.6) by
interpolation.

2. Cask rrTateriaI is being procured as dual-certified SA-240 Type 304/304L.

|
|
I
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6.0 Methodology |

The RT-100 transport cask will be a safety-related structure in accordance with 10CFR Part 71 (Ref.
3.1). The cask corgsists of a stainless steel containment structure with a lead shielding panel

between the inner and outer cask walls, ductile stainless steel and foam upper and lower impact
limiters, a pair of concentric, removable stainless steel cask lids and a pair of stainless steel tie-

down arms on opppsite sides of the cask body (Ref. 3.2). Per Section 5.3, safety factors of 2, 10

and 5 will be used !n the vertical and horizontal directions for determining the weight of the

assembled cask for transport restraint.

The evaluation of tl%me RT-100 cask tie-down arms and outer shell is provided in this document to show
that they meet all oﬁ the applicable requirements of 10CFR71.45 (Ref. 3.1) for the combined weight of
the assembled cask and the payload. The tie-down arms, with a total of four attachment points, are
designed to resist tpe combination of loads in the three orthogonal directions. An evaluation is
provided to demonstrate that failure of the tie-down arms under excessive load will not impair the
cask’s ability to meét the other applicable requirements of Reference 3.1 (see Section 7.5).

7.0 Calculations

NOTE: In many cases, calculations are made using exact values, not the rounded numbers shown.
Therefore, in certain situations, the numbers displayed may not be capable of providing the final
solution. Using exatt numbers, however, provides the most accurate solution possible.

7.1 Load Calculation
See Section 5.0 (Design Inputs) of this calculation for a list of all applicable loads and safety
factors and Sectlion 6.0 (Methodology) for the applicable methodology and restraint conditions.
The detailed calculation of loads follows.

Package Loads '

Gravitational Acceleration: g =9.81 m/s?

Cask Mass: Mc = 33930 kg (section 5.1)

Payload Mass: Mp = 7060 kg (section 5.2)

Total Mass: M = Mc + Mp = 40990 kg, use 42000 kg
Total Weight: W= Mg =412.02 kN

Vertical Dynamig Factor d, = 2 (Section 5.3)

Axial Dynamic Factor d, = 10 (Section 5.3)

Transversel Dynamic Factor d, = 5 (Section 5.3)

Vertical LcadI Py=" M xgxd =42000 x9.81x2x 1(;]0ng = 824.0 kN

. _ 1kN
Axial Load, PIB— M xgxd_ =42000 x9.81 x10x1000 = = 4120.2 kN
Transverse Load, P .= M x gx dL =42000 x9.81x5x TkN = 2060.1 kN

1000 N

Non—ProprietarJ{ Copy - Property of Robatel Technologies, LLC
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7.2 Lifting Pocket Tie-Down Evaluation

Per 10CFR71.45(b) (Ref. 3.1), any structural part of the package, other than those components
designated and designed for restraint activities, that could be used to restrain the package must
be capable of being rendered inoperable for restraining the package during transport, or must
be designed with strength equivalent to that required for tie-down attachments. The lifting
pockets can beﬁrendered inoperable through the use of padlocks on the lifting eyes provided in
each of the lifting pockets (Refs. 3.2 and 3.4). All liting devices for secondary lifts (i.e., for lifting
the impact limiters separately from the assembled package) will be removed from the package
during transporT(Refs. 3.2 and 3.4). The lifting pockets will not be used for restraining the load
during transportL and therefore do not need to be designed for the restraint loads. The lifting
pockets are acceptable without further evaluation.

7.3 Tie-Down Devices Evaluation

The cask will be restrained by the use of two tie-down arms on the cask sidewalls, on opposite
sides of the cask body, with two attachment eyes on each tie-down arm (Ref.3.2). The
assembled cask will be attached to the flatbed truck with straps or cables attached to the tie-
down arm attachment eyes. The cask tie-down load will be considered as the total weight of the
fully-assembled lcask, including the payload, with the required dynamic factors applied to the
three orthogonal load directions. Four shear stops prevent movement of the base of the
package. (See Assumption 4.3)

The geometric configuration of the tie-down system was selected such that:

(1) The resultant tie-down arm tensile loads are tangent to the cask surface in order to minimize
the effects of out-of-plane stresses in the cask shell. (See Figure 2 & 3 for determination of the
tie-down geometwrry).

(2) The shear staps loads are transferred to the cask surface via compression in the lower
impact limiter. |

7.3.1 Tr'e-Down_b—'orces

The analytical madel for determining the loads required to prevent rotation and translation of the
package due to the applied loads is shown in Figure 3. The shear stop forces at the bottom of
the package are fepresented by the orthogonal components of a single force vector, S, making
an angle of y with the global y-axis (see Figure 3).

The stresses in the members are determined by considering the component loads (10W, 5W,

and 2W) individué‘lly and superimposing the results. A detailed force analysis is conducted using

the dimensions and notations shown in Fig. 2 & 3, and other terms are defined below:

W:  weight of cask, kN

Tx:  tensile force in member 2 and 3 resulting from 5W load, kN

Ty:  tensile force in member 1 and 2 resulting from 10W load, kN

Tz:  tensile force in each member resulting from 2W load, kN

T1 234 total tensile force in subscripted member, kN

Fx: total force i‘p the x direction resulting from 5W load, kN

Fy:  total force in the y direction resulting from 10W load, kN

L: Effective length of tie-down arm, i.e. distance between tie-down tangent point and center
of tie-down attachment eye, mm

Note: Per Assumption 4.5, the slight asymmetry in the tie-down arm is ignored and average
dimensionslare used.

|
|
|
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(a).  Considering only the 10W load, in the —Y direction, and summing moments about the
axis y=-R: {

> M, =0=2Ty(c/Lx (y-b+R)+b/Lxz")=10Wd
Solving for Ty: Ty = Al
2(c/L x (y'-b + R) + b/L x z')

10x412.02 x 1648
» . =1616.77 kN
2(297.92/663 x(1093.9 - 391.31+ 1293.5) + 391.31/605 x 1726.92)

(b).  Considering only the 5W load, in the X direction, and summing moments about the axis
x=R:

ZM,, =0:>2"Tx(c/Lx(R-a—x’)+a/sz’):5Wd

. | swd
Solving for Tx = Tx =
T 2(::/Lx(R-a—x')+a/sz’)

5x412.02x 1648
2(297. 92/604? x (1293.5 - 352.34 - 427.96) + 352.34/605 x 1726.92)

(c). Consideri?g only the 2W load, in the Z direction, and summing up vertical force:

D F,=0 ::>4ﬁf(c/L) =2W

=1348.92 kN

| \ W 2x412.02
Solvingfor Tz = 7z = =
4(c/L)  4(297.92/605)
The force in the TOSt loaded member, which is member 2 in this case,

T, .=Tx+Ty+Tz+Ti

max

=418.36 kN

where Ti is the initial member tension that can be estimated or measured. Ti will be neglected
except for its effe&:t on the member. Tpay can be in any member since the regulations do not

specify the directirns of the forces but only the line of action.
T =Tx+Ty+T1z=1348.92+1616.77 +418.36 = 3384.05 kN

max

(d). Thento ba!ance the force in the X direction:
¥ Fy =0 :>2T,T(a/L) + Fxx = 5W

solving for Fxx = Fxx =5W —2Tx(a/ L)

352.34 =488.93kN

::>Fxx=5x4l%.02—2x 1348.92 x

To balance the for‘ce in the Y direction:
D F, =0=2Ty(b/L)+ Fyy = 10W

solving for Fyy = Fyy = 10W — 2Ty(b/L)

Non—Proprietary\| Copy - Property of Robatel Technologies, LLC
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s Fyy = 10x412.02-2 16]6.77x% = 2028.74 kN

Summation of the force in the Z direction, noting from above that 47z(c/L)—2W =0

Fn = 2Tx(e/L)+ 2Ty(c/L) + 4Tz(e/L) = 2 = Fn = 2Tx(c/L) + 2Ty(c/L)

297,92 297.92
5

:>Fn:2xl%48.92>< +2x1616.77 x =2920.75 kN

Now, the friction| force can be determined as: F, = u'n = 2u(Tx(c/L) + Ty(c/L))

where p=0.05 for a metal cask on a metal bed in open vehicles.
Ff = puFn=0.05%2920.75 = 146.04 kN

The force Fxx aﬁd Fyy are the resultant force of the friction force and the resistance of the shear
stop. Since therT are 2 shear stops in action, the design loads for each shear stop are.

Sx=(Fxx—F)siny)/2 = (488.93—146.04 5in26.6" ) /2 = 211.81 kN
Sy=(Fyy—Fycosy)/2 =(2028.74~146.04c0s26.6° ) / 2 = 949,06 kN

where y is the dirEection of the vectorial resultant of the 10W and 5W loads as measured from the
Y axis, i.e. y =atan(5/10) = 26.6°
7.3.2 Tie-down Frm evaluation

The tie-down arrrLis shown on Ref. 3.2.b section A-A. The maximum tie-down arm load of
3384.05 kN was determined in Section 7.3.1 above.

Stress for the tie-idown arm and its connection to the exterior cask shell are shown as follows:
Tension on net sefction at hole:
(o3 =g, = 437.2 MPa @ 50°C, see Table 1

allow

4,., =2(200-90)25+(260—-90)35 = 11450mm’*
3384.054 10°

iy B
" 11450x107°

Facforof Safé Il o= O—m'low - 437.2
’}( g 295.55

=295.55MPa

=1.48

net

Contact bearin ak lifting hole:
= 1:350, :’r 590.2 MPa (Ref. 3.9)

A, =90(2x25+35) = 7650mm>

3
_338L05A10° _ s 3601P4

g, 6 =———
T 7650% 107

brg

O o 990.2

- =1.33
o, 44236

Factor of safety|=

|
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Edge tear out;|
Based on the Taximum—distortion—energy theory for a ductile material in pure shear (Ref. 3.10),
Tan'f(m- = O 60-},1 = 26232 MPa

A =33 ] 10x25+1 10x 35) = 18700mm*
_3384.054103

r= ——=180.97MPa
18700 10

’ T 262.32
Fact : — —allow _ =1.45
actor of saj]ety e
Arm Tension: 1
Gaf.’uw = O-_,. = ?‘3 7.2 MPa
A =260x35=9100mm?
arm |
Y 3
Garm = %300{'5_]501__8 = 37187MPG
X
o 437.2
Fact By = allow  _ =1.18
actorof safy 371.87

arm

7.3.2 Tie-down arm weld stresses

The stresses in the welds attaching the main arm of the tie-down arm to the cask body plates
are found by apblying the loads from the attachment arms to the weld around the perimeter of
the plates. The maximum load on the tie-down arm welds will be the sum of the loads in two

connecting arms. Thus, from inspection of Fig. 3, the maximum tie-down arm load is
F=2Tx+Ty+27z=2x%1348.92+1616.77 +2x 418.36 = 5151.32 kN, and

Weld axial load:| ~ Fx=F2 =5151.32x 22030 _ 3331 g8k
| L 605

Weld vertical IoaLﬂ: Fy= F% =5151.32x el = 2536.63 kN

Weld transverse load: Fz = F% =5151.32 % 352.34 =3000.04 kN

Arm tensile strength: 437.2 MPa (Table 1)

Cask tensile strength: 199.3 MPa (Table 1)

Weld tensile strength: 450 MPa, weld between tie-down arm and plate (Appendix 2 pg 3 & 4)
‘ 420 MPa, weld between tie-down plate and cask (Appendix 2 pg 3 & 5)

The weld length, b, is :
b= r‘(44°+40“)*n?1 80 = 1050*(44°+40°)*r/180 = 1539.38 mm

The weld height, ii for weld between tie-down plate and cask body is (Figure 4, and Assumption
4.7). ‘

d= 620—410*tan2?.5° = 388.03 mm
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FILLET WELI.‘) EVALUATION:
DESCRIPTION} (joint, loading, members, etc. "
Weld Between Tie-Down Arm and Plate |
See Reference i.Z for weld information | A
\ Cx
X— — - —X
WELD PROPE 'TIES ARE AS FOLLOWS: [ X
= ‘ 1.539( m '
0.26] m v
Y
Cy b/2 = 0.77 m
Cx=d2= 0.13 m ’ Cy
Aw=2b= | 3.08 m X
Sx=bd= | 040 m'/m b . '-z‘?a’t
Sy =b/3 = } 0.79 m’/m GRIHISIeE
Jw=b(3d* + b’ )/6— 0.66 m'/m
WELD (EXX) ST[RENGTH =Fw= |450.0 MPa Weldsize =|0.022 m
BASE METAL STRENGTH (FY)= |437.2 MPa Thickness = (0.022 m
(Smaller of weld size or base metal thickness)
LOADING AT CE%NTER OF PATTERN: (using local coordinate previously defined)
|
Fx|= 3331.88| kN Mx = 0| kN-m
Fy]= 2536.63| kN My = 0f kN-m
le= 3000.04] kN Mz = 0] kN-m
WELD STRESS lﬁ" AS FOLLOWS:
F M M Fy Mz(Cy)
B e e i" . —— _ 97467 KNIm - " = 82412 KN/m
Aw ST( Sy Aw Jw
Fx ! Mz(Cx) 5 = 2 ia
fox = | = 108248 KN/m fw= (ft’ + fix’ + fiy”)'? = 1673.59 kN/m
Aw | Jw
Weld Allowable Stless = 0.6(Fw)(Weld Size)0.7071(1C 4200 MPa
Base Metal Shear Allowable = 0.6(FY) Thick(1000) = 5771 MPa
FS FOR WELD METAL STRESS= 2,510 >1.0 WELD STRESS IS O.K.
FS FOR BASE METAL SHEAR = 3.448 >1.0 BASE METAL SHEAR IS O.K.
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DESCRIPTION: (j

FILLET WELD EVALUATION:

oint, loading, members, etc.

Weld Between Tie
See Reference 3.2

down Plate and Cask Body
for weld information

|

WELD PROPERTIES ARE AS FOLLOWS:

MPa Weldsize =
MPa Thickness =

0.022

0.022

FS FOR BASE METAL SHEAR =

= 1.539] m
- 0.388| m
Cy=b2= 0.77 m
Cx=d2= 0.19 m
Aw=2b= 3.08 m
Sx=bd = 060 m'/m
Sy =b*/3 = 079 m’/m
Jw=b(3d’ + b*)/6 = 0.72 m'/m
WELD (EXX) STRENGTH = Fw=|420.0
BASE METAL STRENGTH (FY)= |199.3
J
LOADING AT CENTER OF PATTERN:
Fx 4 3331.88| kN
Fy = 2536.63| kN
Fz = 3000.04| kN
WELD STRESS IS AS FOLLOWS:
Fz Mx My
i = % . _ 974.67
Aw Sx Sy
Fx Mz(Cx)
fvx = + = 1082.48
Aw Jw

Weld Allowable Stréss = 0.6(Fw)(Weld Size)0.7071(1C
Base Metal Shear Allowable = 0.6(FY) Thick(1000) =
FS FOR WELD METAL STRESS =

2.342

Local
Coordinates

m
m

(Smaller of weld size or base metal thickness)
(using local coordinate previously defined)

Mx = 0] kN-m
My = 0] kKN-m
Mz = 0| kKN-m
Fy Mz(Cy)
kN/m fvy = + = 824,12 KkN/m
Aw Jw
kN/m fw= (ft* + fx’ + fy? )'? = 1673.59 kN/m

3920 MPa
2631 MPa
> 1.0 WELD STRESS IS O.K.

1.572 > 1.0 BASE METAL SHEAR IS O.K.

[
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7.4 Shear Stop LoLd Evaluation
The base of the cask will be restrained against movement in the axial and transverse directions
through the use of shear stops welded to the top of the specially designed flatbed truck (see

Figure 1). Tthe shear stops will be designed and evaluated as part of the flatbed truck and are
not considered here.

7.5 Failure of Cask| Tie-Down Arms Under Excessive Loads
The smallest tie-down arms factor of safety is 1.18 against tie-down arm tension. Therefore,
under excesswe Ioading the failure of the tie-down arms will occur by necking of the tie-down
arm. This will not impair the package's ablllty to meet other regulatory requirements since the
tie-down arms are welded to a plate that is in turn welded to the cask body. Damage to the tie-

down arm will not damage any component integral to the cask body and will therefore not
compromise the cask body shell.

8.0 Figures
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Figure 1 - Cask to Flatbed Configuration Sketch (see Appendix 1)
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Figure 2. Tie-Down Arm Geometry

Unit: mm

R = impace limiter radius = 2587/2
r = cask radius = (2040+60)/2

d = cask C.G, elev. = 1648

t = avg. tie-down eye elev. = 1429 A
L = total length from the tangent point

of the tie-down arm (to the cask body)
to the tie-down eye

x" = avg. tie-down eye X axis offset

y’' = avg. tie-down eye Y axis offset

7' = cask tangent elev. r
a=LcosBsind
b =Lcos@ cos¢
c=Lsin6

weight 412.02 KN
1293.5 mm

1050 mm 3
1648 mm
1429 mm
605 mm
0.514872 rad
0.733038 rad
352.3409 mm R
391.3142 mm
257.9163 mm
427.9612 mm
1093.901 mm
1726.916 mm

oo g O ~+a-

< % o

~N
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Figure 3. Tie-Down Free Body Diagram
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Figure 4. Tie-Down Plate Detail
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Appendix 1

Utility 4000A Flatbed Truck Dimensions and Properties
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4000A™ Specifications Page 1 of 1
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4000A

More Strength. Less Weight.

The redesigned 4000A™ from Ulility Is not simply built
on the foundation of the 2000A; It is a reengineered

Hendrickson® Narrow Hanger AANT
23K Spread Air Ride Suspension

% i i‘l’ Lm.wl- the trailer \.muhg fancl ncre; ils strength. LDA

ity Treder Monufeclaing. All IIgNTs 1 esanssd

flatbed that delivers qualities that the industry nesds
today: The 4000A™ s stronger, lighter and better. For
example, it is built. with a one-piece plasma-cut main
beam web for an 80,000Ib distributed load beam rating.
This strong flatbed has bean “real world" testad and
developed to bs the most productive high strength, light
weight flatbed trailer available. That’s why the innovative
4000A™ delivers the value and durability you've coms to
expect in every Utility trailer,

and the namow

icient installation, Long life Tii-

gs and Quik-Align® make for fast

and easy axle alignments,

80,000 PsSI High Tensile Steel, Hat-
Shaped Main Beam Top Flange

Increases beam strength -mtlpm armmrlmwnlpmnt
for aluminum Taor pl

i,

‘
<o

Visit our website at www.utili

° MOGELS SHOWN MAY 50LUDE GIT 0N AL SPECIFISATIONS, SI%CIRCATIONS AT DIMENS OGNS 1EAY VART
Y MODEL AHD AT LUBIECT TG GHANGE Wil HOUT TR &1 HE B CEALEA RO MORE WFOPRMATION

iler.com/flatbeds to see more features and options The First Name In Trailers®
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4000A e andard Feature sed Ind andarc
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6,500 Ibs. Work.hg Load Limit

Rated Pipe Spools
Utility's standard heavy wall thickness, rebotically welded

pipe spools sufpass D.O.T. requirements for load securement
points.

One-Plece Plasma-Cut Main Beam Webs

For strength and durability, Utility flatbeds feature camber-
shaped one-piece main beam webs. Our computer controlled
plasma cutter creates the cambered shape into the main

maintain more of their original shape when loaded.

100% Plug-in Connectors

Utility's modulatwinng hamess features 100% plug-in
connactors with internal ground wiring for rliatde,
easy-to-maintan lighting throughout the trailer.

beam web withfabsolute accuracy. Utility main beams typically

Integral Winch Track Both Sides

Nething increases versatility and load security like Utility's
integral winch track With slicing winches, there will always be
a winch where it's needed

Durable Outrigger Attachments
Absorbs load, rather than resisting it, resulting in a longer
oultrigger atlachment life

Higher Quality Paint Process for Lower Life
Cycle Costs

For more protecton against rust and corrosion, all main beam
surfaces are shot blasted pner 1o painting with a two-part
primer and two-part urethane top coal. Interior surfaces of
the main beamns are painted with a durable rust preventative
coating for lower maintenance costs

Additional Stan piard Features

Aluminum Front Rail
For lower tare weigh! and high strergth, the alurninurm
frent rail provides protection, ease of mantenance,

and durability.

Floor Screws

maintananca.

Front Stainkess Steel Comerns
Stainless stedl comers and top plates protect against

impact damage and provide additiond strength, easier
maintenance, and incraased durabiliy.

Durable Suspension Design |
Oplimized suspension structure designed to minimize
fatigue cracking of the main beams and suspension

components for extended frame life. |

Our Full Line of Flatbeds

Microencapsulated Adhesive on All
Belter and strongsr connections, reducing
Side Rails are Mechanically Fastened

This allows stress 1o llex the cennection withoul the
fatigue associaled with ngid welded joints

Contoured Beam at Rear

for Proper Axde Loading

This dasign optimizes load distribution between
the axles and extends suspension life

Rear Corners Designed for High
Impact Loads

The dock impact 1s distributed into the entire side ral,
rasulling in longer rear rail life.

All Steel

Designed and engineered

for heavy-duty use, the Ulility
2000S® All Steal Nlatbed features thick,
rear corner impact plates 10 protect against
dock damage and a taperad front
approach plate.

Drop Deck

Utility's heavy-duty, light weight dual

@le drep deck, 15 specibically designed for

hauling heavy or awkward loads. Fealures include a

main beam with alarge radius in the drop area 1o allow stress 10
flow through the entire structure. Utility's unique one-piace continuous
bottom flange and 3/16" thick rear buckplate give the trailer additional strength
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Johnathon McFarland

From:
Sent:
To:
Subject:

Curt Lindner [clindnen@robateltech.com]
Friday, July 06,2012 4.04 PM

John Staples; Johnathon McFarland

RT-100 - Maximum Payload and Gross Weights

For the purposes of preparing theliftirg, tie-down and bolting analyses, consider a maximum payload weight as 15000
lbs (6820 kg) and a maanum total weight of 41,000 kg (90,2001bs). These values bound the sum of the maximurm gross

weight in the procurem
100 PE 1001-1, Rev. C.

Curt Lindner
Lead Engineer, Adv.

nced Analysis

E3ENERCO N FEDERAL SERVICES, INC.

clindner@enercon.com

office: 770-497-6818
cell: 678-362-7110

X237

ent agreement and the maximum cask weight of 34054 kg (74,920 Ibs) per Robatel drawirg RT-
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From: C.Dane - ROBATEL

To: John Staplés

Cc: Curt Lindgg;' ; Zhil u

Subject: RE: Tie down

Date: Wednesday, September 26, 2012 3:08:15 AM

Hi John,

Find attached the filler metal procurement procedure.

Unfortunately, it is still only

in French.

But you can see the filler metal that will be used in tables in chapter 9.2.2.

The material anticipated is

E308LT0-4 for the weld of the tie down support plate and the outer shell.

The filler metal is E2209T0-4 for the weld between the tie down support plate and the tie down arms
(for S31803 material together)

No more thickness modifiltion is allowed and the weld can’t be more than 17 mm.

A table of the allowables is
Regards

Chris

\in chapter 9.2 4
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FLUXINOX 22.9.3L

L
OERLIKON

Cored Wires

Stainless and Heat resistant stegls

Fluiino 22.9.3L s an afloyed rutis flux cored wire, suitable for the joining and cledding of comesion resistant femitic-
austenitic duplex-steels. The metal consiats of about 30% ferrite and 70% austenits and is partularly resistant 1o
pitting, crevice comosion and stress cofrosion cracking in chioride and hydrogen sulhide bearing media. Principal
applications inciude the construgtion of chermical plants and offshaore installations, or cperating temeeratuses up fo 250 °C.

AWS  A5.22: E220970-4 4 2208701

EN | 1207T3: T2 93NLRMB/T2293NLARC3

Analysis of all-weld metal (Ty

Gas fsst ALS. To BN 430: M21(Arcal 21-Alal 6

Shielding Gas: Acc. To EN 43G:\M21(Arcal21 -Atalg) or C1{Arcal 2)

Materials

1A4ED DECVMONZ2-5-3)

UNE 531803 - 531500 - £31200 - 532302

Keap diy @ avoid Coensaton

Packaging data: K300 kg. 16

| Diameters 1 12] |
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In-Flux Sterling® 308

flat & horizontal

Description

An auslenitic slainless stee

as Types 301, 302, 304, 30
SFA5.22

Typical Depasit Analysi
c 0.04

Mn 1.10

Si 0.70

Cr 19.60

Ni 9.50

Fe Bal.

Typical Properties as W

Tensile Strength

Yield Strength
Elongation in 2"
Delong Ferrite Number

** U.S. Patent No. 4449031

L" AWS E308LT0-4/-1
| (Dual classified as EXXXTX-1
for CO2 gas shielding)

deposit with low carbon used for joining commeon austenitic stainless steels such
4L, CF-8, and CF-3. Approvals and conformances: AWS Spec A5.22, ASME

5 %0

elded
185,000 psi
61,000 psi
43%

10
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