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This report evaluates the structural adequacy and the integrity of the
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due to operational error, wind, or earthquake. The report also
addresses if the allowable tank dome load will be exceeded by the
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STRUCTURAL EVALUATION FOR THE CORE SAMPLING TRUCKS
RMCS OPERATIONS, 200 AREA

1.0 INTRODUCTION

This report evaluates whether the sampling truck is likely to tip over,
slide, or drop off the ramp/platform because of operational error, wind, or
design basis earthquake (DBE). This evaluation will also verify if the
allowable tank dome load for all single shell tanks (SST) and double shell
tanks (DST) is likely to be exceeded by the addition of the impact load. The
impact occurs when the tires run off the platform, thereby, allowing the truck
rear axle to drop first onto the platform, then, to drop either onto the soft
ground or onto a non-yielding surface. The trucks are used for core sampling
in Rotary Mode Core Sampling (RMCS) operations in the tank farms of the 200
Area. The evaluation will use Safety Class 3 over 1 loads for wind and DBE.

This report evaluates the following impact scenarios should the truck
drop off the ramp/platform:

A. Impact with the non-rigid surface (truck rear axle dropping onto the
ramp/platform)

B. Impact with the soft ground

C. Impact with a non-yielding object (concrete pit, riser, etc.)

2.0 SUMMARY OF EVALUATIONS

Impact Scenario A

The results of the evaluations for Impact Scenario A indicate that the
bending stress in the platform exceeds the ultimate strength of the material
for the platform. Therefore, the platform may fracture, and/or permanently
deform. It is complex to assess if the platform would be capable of
maintaining its structural integrity. The consequence of this impact scenario
could be avoided if a retaining device was connected to the platform or some
administrative controls were applied to guarantee that the truck would not
fall off the platform. If this impact scenario is prevented, Impact Scenarios
B and C would not occur.

The impact Toad from Impact Scenario A. plus other loads from core
sampling equipment have been compared to the allowable tank dome load. The
maximum equipment weight including truck and ramp/platform that can be placed
on the tank dome is as follows:

75 ft. diameter tank (SST)
20 ft. diameter tank {SST)
20 ft. diameter tank (DST)

150,000 pounds

55,000 pounds

55,000 pounds (assuming 40 psf load
remains as uniformly distributed load)
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Impact Scenarios B and C

The analyses for these scenarios were performed by using a drop height
of 24 inches. The results of the analysis for Impact Scenario B are
compatible to those of Impact Scenario A. However, the results of the
analysis for Impact Scenario C indicate that the truck bed would collapse and
the tank dome would not be capable of supporting any load from sampling
equipment. If the Impact Scenario A cannot be avoided, actual drop height
needs to be used to determine the actual stresses and the equipment load on
tank dome. The calculations with 24 inch drop height are included in
Appendix B for information.

Effect of Wind on the Truck

The results of the evaluations indicate that the truck and the platform
will not tip over off the dunnage from the wind Toad alone. Obviously, the
truck will not also tip over off the platform if the truck and the platform
are strapped together. Therefore, the wind alone has no adverse effect on the
truck. Resonance of the truck was not considered in the analysis for wind.

Effect of Earthquake (DBE) on the Truck

The results of the evaluations indicate that the truck and the platform
will tend to overturn or slide off the dunnage from the design basis
earthquake (DBE) Toad. If a positive anchorage is provided between the post
of the platform and the dunnage, the truck, platform, and the dunnage will
remain connected during this event and will not overturn off the ground.
However, the truck along with the platform and the dunnage will slide against
the ground. The results of the evaluations also indicate that if the dunnage
consists of multiple layers of plywood in 3 inch increments, a bolted
connection between the layers of plywood or some other device is necessary to
keep the dunnage intact.

3.0 DESIGN ANALYSIS

3.1 OBJECTIVE

Core sampling trucks are currently used to obtain waste sample cores
from the SSTs and DSTs in the 200 Areas. Sampling is done through various
risers which extend from the tank dome upward to ground surface. Many of
these risers are located in concrete pits, caissons or other enclosed areas.
Because the trucks cannot always get close to the risers, core sampling could
not be accomplished through these risers. This difficulty was overcome by
using ramp/platform which will permit the trucks to park over the risers for
access. This process will significantly increase the number of risers
available for obtaining core samples (Reference 1).

The ramp is 24 inch high and consists of a steel deck and supporting
beams. During normal core sampling, the truck is backed up to a riser and
raised on leveling jacks to make the truck perpendicular to the tank riser
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being sampled. When using the ramp/platform, the truck will be backed onto
the ramp, and then leveled on the elevated platform.

The truck is approximately 26 ft. long, 8 ft. wide, and 17 ft. 6 in.

high which includes the height of the sampling equipment (Ref. 10). The truck
bed consists of a stationary and a rotating platform. The rotating platform
is circular in shape and is approximately 12 ft. in diameter. The stationary
platform is narrower than the rotating platform. Therefore, if the truck was
to drop off the ramp/platform, the rotating platform would be the first item
o; the truck above tires that would impact the soft ground or a non-yielding
object.

3.2 ANALYSIS LOAD SCENARIOS

The sampling truck may drop off the ramp/platform as a result of either
of the following postulated scenarios:

Operational error
« Wind load
+ FEarthquake load

The truck may fall off the ramp/platform due to gross operational error at the
time of moving the truck. This scenario invelves an impact with a non-rigid
surface (platform). For this to happen, one of the rear dual tires must come
off the ramp/platform, thereby, allowing the axle to drop onto the platform.
At that time, because the truck remains in a skewed position, inertia from
this drop may tend the truck rear axle to slide off the platform. Thus, the
tire would impact the ground and the truck bed might tend to roll-over. If
this was to happen, the rotating platform would impact with either the soft
ground or a non-yielding surface. However, this scenario could be avoided if
a retaining plate is provided with the platform. Section 4.0,
Recommendations, has identified this in detail.

The truck and the sampling equipment assembly have significant surface
areas and the center of gravity of the unit in the upright position is 64
inches from the bottom of the tire (Ref. 2). In addition, the dunnage
consisting of multiple layers of plywood, analyzed in 3 inch increments below
each post of the platform, is also provided. Therefore, both wind and
earthquake loads are verified to determine if the truck were to tip over off
the ramp/platform and the dunnage.

3.3 ENGINEERING ANALYSIS

The engineering evaluations for the sampling truck as it drops off the
ramp/platform consist of two sections; first, structural integrity of the
truck and the platform, and secondly, satisfying the tank dome load. The
requirements for the tank dome loading are included in Table B-5.22-1 of each
of the IOSR documents (Ref. 1). This evaluation applied the limits of these
loadings in the following way:

DSTs - 50 tons concentrated live load + 40 psf uniform live load

S5Ts - 50 tons and 100 tons live loads for 20 ft. and 75 ft. diameter tanks
respectively
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Based on the above allowable loadings, maximum equipment weight including the
Eruck and the ramp/platform that can be placed on the tank dome was
etermined.

Truck Impacting Soft Ground (Impact Scenario B)

As mentioned earlier, the truck may drop off the ramp/platform onto a soft
ground (yielding) or a non-yielding object. The idea underlying the scenario
with the soft ground is to determine the impact force by solving two
simultaneous equations. These are:

* The equation of motion where impact force is a function of mass an impact
factor being dependent on height of fall and depth of penetration in ground.

» The impact force must equal the soil reaction to maintain equilibrium. The
soil reaction is a function of soil compressive strength and area of impact.

The solution of these equations determines the depth of penetration and the
impact force. The impact force is then used in the analysis to determine the
stress in the rotating platform of the truck bed assembly and the allowable
load that can be placed on the dome.

The calculations determining the ability of the truck te resist fracture
have been performed according to the energy absorption theory (Refs. 4 and
11). The result of this analysis indicates the amount of distortion of the
rotating platform when it impacts the ground. The calculations are included
in Appendix B.

Truck Impacting Non-yielding Object (Impact Scenarios A and C)

Reference 3 was used to determine the impact force which is a function of
mass, velocity, and stiffness of the falling body. The impact force obtained
was again used to determine the stress in the rotating platform of the truck
bed assembly. Similar to the impact with the soft ground, the energy
absorbing capacity of the rotating platform for Scenario C was determined and
compared to the potential energy of the truck (Reference 12). The
calculations are included in Appendix B.

Wind and Earthquake

The sampling equipment, the truck, and the ramp/platform are all safety
class 3 items, however, these are within the influence of the tank which is a
safety class 1 structure. Because of this, safety class 1 loads were used for
both wind and the DBE to satisfy safety class 3 over 1 criteria. The wind
load was determined from Reference 6 and the DBE was obtained from Reference
8. In both cases, these lToads were applied laterally at the center of gravity
(c.g.) of the truck and the sampling equipment to determine the overturning
moment and the reaction at the base of the platform post.

For wind, the resisting moment was obtained by multiplying the gravity
force with the distance from the c.g. and the dunnage. The stability of the
truck and the ramp/platform was determined by comparing the resisting and
overturning moments.
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For DBE, net reactions at the base of the dunnage were determined from
the seismic Toads in all three orthogonal directions. The stability of the
truck and the ramp/platform was determined using energy absorption criteria.
The friction between the dunnage and the ground was considered to determine if

the truck along with the platform would overturn or slide. The calculations
are included in Appendix A.

4.0 RECOMMENDATIONS
The results of the analysis revealed the following deficiencies with the
truck, platform, and the dunnage:
* The truck and the platform are not tied together.
* The post of the platform is not anchored to the dunnage.

» The multiple layers of the dunnage are not tied to each other.

* Because the dunnage and the platform are not anchored, the
platform will slide due to seismic motion.

Civil/Structural Engineering recommends in implementing the following
corrective actions:

» The truck and the platform should be tied together by a strap or
chain.

¢ A retaining plate should be connected to the platform.

+ The truck should be winched or 1ifted by crane onto the
ramp/platform.

« The platform post base should be anchored to the dunnage.

« The multiple layers of the dunnage should be bound or anchored by
means of bolts or retaining device.

¢+ There should be a contingent plan to handle the sliding of the
platform/dunnage unless this sliding is deemed acceptable.

The recommended items, once implemented, will ensure that the truck will not
drop off the ramp/platform for the postulated events described in Section 3.2.
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APPENDIX A

Engineering Evaluation for Core Sampling Trucks
for Impact Scenario A, Wind, and Earthquake Loads

A-1
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DESIGN ANALYSIS

Client Characterization Field Engr.(CFE) W0/Job No. P1K700
Subject Impact Analysis for Sampliing Date 10/25/95 By M.A. 1slam

Truck for RMCS Operation Checked //e2/94 BY Wed Avd
Location 200 Area Gen, Revised "~ By A
Scope

Prepare an analysis for the sampling truck to be used in RMCS operations. The
analysis will determine if the sampling truck will 1ikely to tip over, slide,
or fall off the platform due to operational error, wind, and earthquake. The
truck falling off the platform due to error, wind, or earthquake will create
an impact load to the tank dome. The analysis will provide some
recommendations at different load scenarios.

Criteria
Gross wt. of sampling truck incl. equipment, W = 28,500 1bs
Tank dome live load: 50 tons concentrated + 40 psf for DSTs Ref. 1

50 ‘tons concentrated for SSTs (20 ft. dia. tank)
100 tons concentrated for SSTs (75 ft. dia. tank)

Materials: A36 steel for shape; 3,000 psi concrete (Ref. Dwg. H-2-73597)
ASTM B209, 6061-T6, AL (Ref. Dwg. H-2-690080, sht 1 of 2, Rev 2)

References

1. RMCS Operations, ECN 626601

2. Analysis of Rotary Mode Core Sampler Truck #2, WHC-SD-WM-ER-391, Rev. 0
3. Gregory Szuladzinski, ‘Dynamics of Structures and Machinery‘, Chapter 13
4. Gaylord, ‘Structural Engineering Handbook*, Chapters 5 & 10, 1968 Edition.
5. AISC, ‘Manual of Steel Construction‘, 8th Edition

6. ASCE 7-88, ‘Minimum Design Loads for Buildings and Other Structures®

7. SDC-4.1, Rev 12, ‘Hanford Plant Standards®

8. Seismic Design Guide for Safety Class 3 & 4 Equipment at Hanford Site,

WHC-SD-GN-DGS-30006, Revision 1.

9. Generic Assessment of Unsecured 3/1 and 1/1 Items, DTRF A-3886.

10. AIST, ‘Timber Construction Manual‘, 4th Edition, Chapter 7.

11. Drawings H-2-690000, 690040, 690081, H-2-73252, and H-2-85633 (Prel.)
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DESIGN ANALYSIS

Client Characterization Field Enar.(CFE) W0/Job No. P1K700

Subject Impact Analysis for Sampling Date 10/25/95 By M.A. Islam
Truck for RMCS Operation Checked //22/9¢ By Mol Ao O

Location 200 Area Gen. Revised =~ By !

EXPLANATION FOR THE IMPACT SCENARIO

The truck may fall off the ramp/platform due to gross operational error at the
time of moving the truck. For this to happen, one of the rear dual tires must
come off the ramp/platform, thereby, allowing the axle to drop onto the
ramp/platform. This scenario involves an impact with a non-rigid surface
(ramp/platform). During that time, because the truck remains in a skewed
position, inertia from this drop may tend the truck rear axle to slide off the
ramp/platform, and thereby, the tire drops onto the ground and the truck bed
may -impaet-with either the soft ground or the non-yielding surface. The above
scenario of the fail involves the following impact load conditions:

A. IMPACT WITH THE NON-RIGID SURFACE (RAMP/PLATFORM)

Height of drop = 15 in. (between axle and platform top)
% of Weight of Truck = 38 (rear dual wheel per Ref. 1}

If the impact at Scenario A. is sustained by the ramp/platform, the following
additional impact scenarios may follow:

B. IMPACT WITH THE SOFT GROUND

Height of drop. = 20 to 35 inches which include 3 to 18 inches of dunnage
(Height of drop is betn. truck bed and grade)

% of Weight of Truck = 50 (conservatively use half - other half on tire
and the axle)

C. IMPACT WITH NON-YIELDING OBJECT ( CONC. PIT, RISER ETC.)

Same data as in B.
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Revision O
DESIGN ANALYSIS Page No, B-Z of

. Client Charqcn’cr:zm'wh F/e./d Engr. (2Rg)WOrob No. 20 Ddop

Subject _ / r Samplineg D3te 10/26488 By A\ A .TSLAM
Trac MCS_eperdfiem Checked . /y/95 BY yjal Asod
YY) Ar.eﬁ [ Gren ) ! Revised By

A. ImpacT Wirh Sorr GrRound

’39‘5 " -

[ Samplt'nj Ezm“bmur‘lt
m
§ Truck Bed Aéscmyj
i‘-’ f Rotafes about Tire
= ) ’/ and drf& 7o Groun

c‘g_‘-\ I .CP\; S .
R BRI

J *\’ g] o

- ML & Groun
3 g G

”é

IR I SOSY S SIS U -—m s =T 7ASTRIIS s ffh\f%
Tl re
Tl re .10 0. = 96

H: Ran. h
Gaumfj Tr*ur_g " (Ra P e feo. 97)

tlevation of Samp/:'nq Truck as if res'f'_o.nEamQ

7Tre_ 6/: ps o;?ﬂ;e. mmP
and fa//s én The graunaf

VTS TS | ST I, 7T

?/\s The. 'ff‘uc_i (e lls 454‘6145 f})%{fi mcﬂn‘figw/
s r 3 e .q
‘/r::’k l”.bFe:)"?DM {?2? Sh:!:ucn q_ioue.)
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HANFORLDO Revision
DESIGN ANALYSIS Page No. B-3 of
Cliant CFE w0Q/Job No.
Subject | mpact Analvs:s Date /o [20L,/95 By M. A- ISLAM
! & Checked ,l-z/q/?r By M&L_ _AMA
Location 7 o6 Area &en. Revised 7 By N

¢ = Q3°"5'%)/2 . 2015

M e e s PR T e o e Frock bud sl
Thus,  The "MPO‘C% Cmg/e) X, = Tan7%%5 = 76
d, = ZA'/SJ}\ZO(, L
Area of /mfaqcrl(shqc}ed) = () Cwidih)
Truc,Kb‘a\

Tee LR= 139.5/p = 6975 .

As '#)e. 1me5 eTL off Fe rams | stuma & Seqment

of 1A ua.K-ﬁca' &de%,mw netrafée mto
SD:/ .G = (o’ 43/(,,4 75 = 65°
Souse G 45° (< 465" ek )

‘|' U.‘IIC,H\ = Z‘]TR/q_ o~ ZTT!‘(a975/4_ iOCf(.a
Ramp  Area GF!'T\PGC‘JL A, = (d) (lo% 4,)
= <EA'/SH\ 2, )(/0? L) = 21?2&'/&?\!40

—*M = 341x ()

From Ref. 14
- o+ 2h where 28500/

|mpact Ferce, Fr =W L1+ V ey @b - height of drop

= 24
f +r'a+mhf'\
= 14250 [’+ Zv“ﬁ}:drq’%z‘] A é;;fie*mhoh

# Average

= 14250 [1+ [T, |
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Revision [®]

DESIGN ANALYSIS Page No. -4 of
Client CFFE wO0/Job No.
Subiect [mpact Analdss Date /0 [27/95 By M. A LSLAM
J ) ~ Checked /;/g/ﬂ{ By \\LQ.L__ A&i
Location 200 Area (zen. Revised ~ 7/ By \

T}"IQ. SUE r‘c:lO[C re.ac_';‘teh FC'DF'CC dut 7Lo ﬂ\e_ ComPrﬁSSIVE Sfr’cnﬁf&
Fthe §o,,

Czu A: where ‘Zu is The uffimafe e.omloresswc -S?ll'thjﬁr\

)C.So:/

A is the area of impact =341 (A)

}n order 4o mainkain -€Zu/'/r'ﬁrf'uM§Fr mus? ﬂzuq/Fs

|‘| FI - FS
14,250 [/-L v/ QG/A’] = ZU- A; = Czu)(sfl-f A;)-—---AE‘ZJI\®
Find 74
Qus= I3 c/\/ﬁg/\/z F 4T BNy B
where ¢ = Cof\c.sfon Facr‘or for sand ¢ =0
vl s Ref
1 I

Ng= 2%

#
7 = unh‘t wt 4:1‘)C‘~$¢.'Ja"/a 70 #AF = 1052/ f/'h?’
B width O)Cem&cda’ea) truck bed <4,

9 = camFrcss:vc éfranj#\ of se/f

Y (a/2) = 0TLo5(A)) %4>
\. Average

n

% based on qng/e opf'nferoa/ﬁ‘/'c#:‘om ¢=27°

U iu = D + 'OZQ)OSCAI)("S) * '4"“052“‘<255A,,.:29(‘>(/1)
= !'I7 (AIJ

Substitute the value of T in é'ﬁn,@
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DESIGN ANALYSIS Page No. R-5 of
Client CFE wO/Job No.
Subject__ [ mpact Analdsrs Date /0 /27{95 By M. A.TSLAM
! ) Checked ;/u/e5 By g, Awip
Location 200 Area (eh. Revised T By !

iaeso L1+ %, [ = (Tu)(zat0a,) . ..., Eon D
14,250 [ 1+ 9, | = 17(a) (34104399 aF

[+ "\(0/41 = -O?_stdf)z
or , = 022 (A[)l" V qG/A;

if

Try &) = 10 RHS. = =27
:’D'SH 5. » = '0{03 ¢_‘
o DQPTA of Pene?trajt:on A = [0 5
7= 147 4, = 12.3 PS!; d, = 24, /sinex, <327
h

/mPacf Force, Fr= /4_,250[/-#\/90/4,]

= 57,338 Jbs
/m{bac?‘ Fcrcrlemv-> 9= % = ?Zigi - 4.0

"
3
/ Truck From The ojrop pa #Un

ears
that at the /aqc_f‘z‘:me 7‘31:.. : £
‘=<= o truck bell el e m5
T E; TR X ST soil while 77’15 ‘re ﬁie Fruck.
e . bothm will maintain su PC,,. Bom The.

seil and The romb r‘es]Dec:/';'\/eJ(_‘-/'
S Net /MPQC_+ = 57338~ 14250 43 088 #

]
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Client CFE WO/Job No.

subject  Impact Anglusts Date jo/20/35 By MM A-ISLAM
] J Checked ;» fy/95 By wal, Ao

Location 200 Area (ien. Revised ' By ¥

Truck Bed As&emubf 5:0111'017 'Pmpcr#fcs (Refer Dwﬁ- H-z-é‘iooal)

Symm. ox + oted . +
I encep T: h Ledded fs 5o afder mP2©
Emy ed M

UK

Rear Side

jmu,

.Lq |
- hcfj)
o ol er)
ST m eran (Alrg P
S S
] g
a_‘ Ir_.-
T [
— It-- .
4 b Front Side

.

FEN

]

| | #
[ e Fr= 4?,431

LN
‘_;"‘__;:_"; 1
- 49CosT0 = 1676

| /’—»\ Fom AZsc 6-18 CRefS)

. TT T Arc a = -0i7453 1 A
\ | ___/ Aa\ﬁfe A (aﬂer the szacf_) [Cos E‘ié??n_iglf]xz
ll:7 = &/
Ted R 78-73 5 CAon—_—;{)C: r'\Sm-— ‘707
Area O)C ‘Sejmtml No P 7873 x 6915 - %'7C[‘?’75"4’ 7") = 1640 f‘nl

2— o
fn-knsr-tlj of um)Corm oad W, = Fy Cost¢y _ 4943(x&s])0

Area. Nof jod-o

= 6.3 #/"" 54-4300-037 KEH-0037.00 (06/3°
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Revision ¢
Client CFE WO/Job No.
Subject  Jmpact Analulld Date  1©/2/(95 By MA. TELAM
T J Checked . /v/9c BY i b A
Location 700 Area  Csery Revised s By N
Section Propertits of Truck bed seament @ PN
- l 90.7" PR d
| gl |

U / i
X I T & 1 3 A

\\ =7 1
- 3T = 128 |n
R Var2lz (F4P) Rlar2zly AsTx25x25 5

I= SEd®, §x2r25T g, m*
For anagsm) e iztxzﬁxl/d, 24. 24
C yp 4 fa/cs_)
A= 119 }n."q-
I =:703m (aﬂ,mﬁ.c‘%
V 2 39:7x:255125 4 4 119(25+717) + 1252 (25+75) _ . 303

W% 25 + 4w b9 4 25

3 ™
I, = Torxzs (1303-4125) "¢ 08125/, + 4%1T7034 dulid (=7f7+:as-'303)

+ Bl + 125 (75025-1303)

= Tl rln4

3
Sy = 7'l&/@,5+,25_,303> = 2:93 In

\ Refer Raoark s 4K Edl, Table laCa.sc 17 (Rﬂfﬂ)
J \4 Y, = R 4 Sin*A/ _ Co.s%_)
.

b Ay -3 Sin &

48134055 C 3
= %75 4_:; ' : = (054055
o x 7_8Lo§x'rr -38/n8

— 7w
/ Send:'nj PMoment for The \Scﬁmcnf NPo afanj PN

= 12:3 % 1040x 177

= 86,501 ¥-in
Bendling eress, (7 = & - S2le - 29557 R

< Wy-_-ss,oaopsf Re
< Nu= 38,0005
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HANFORD Revision e
Client CFE . wO/Job No. e
Subiect  [mpact Anglusss Date 10 /31/95 By Af A- ITSLAM

' ) Checked . /y/95 By Ao
Location 2060 Ared (men. Revised ' By

Foilure /bamaﬁc Ana/‘g&'s (Refi 1)

zgc Tfeﬁtrgjcfe'.r unit volume which can be absorbed

< = Euv’( where € = -&nerjj/um‘* vol,
6u = Ulimate p/as#/‘c Stran 3%‘

Q‘F = Flow <Stress

= 5 (Wg + Tu )
5 (&5+38)~.:03= 3@/’590%’

¢ =0 Ty =35 Kei § Ny= 38 Koi for Alum: kot 1-TL
per Ref 4

i

&in
t‘u - = /0O x ‘3&500 = 3650 A\S

_ .
Total DF@P E”£r35> € = WH = 14250x24 < 34%000 "

Volume of material disforted (ruck Ecc{j> Vo= T‘Ee—
. S420c0 ‘3
V= S T 737N

Volume of material (Fruck beod) in contact wirh coi/
= (040 %25 + 4xUIT% {10 + Ix 11251676 + 3x25xT8 T3

= 402.6 inc
' - ?317 =23 ‘/,
/i damage = 7Sl %100

Conclusion

23/ distertion 15 ﬁke_/j *o c:/gﬁsrm The Fruck bed.
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Calc. No. WHe-5D- WM-DA-2
HANFORO Revision O
DESIGN ANALYSIS Page No. B-9  of
Client CFE W0O/Job No. .
Subject 1MBOC+ AHQ[WSfS Date 10/31/95By A A- TSLAM
{ ‘ J Chacked 5 /u/%s BY wal A =
Location T 00 Area Gen. Revised "~ * By v

check Dome load (@ Impqc* Scenario B

From Ref | & Pagc R- 4

Gross weight of Core. Sampling +ruck and ether
asseciated azm‘pmem‘

8 00D bs  {inel E‘&SDO#’G;— '/'ruck)
Also, Net /MPQCJL load = 43,088#

75 Ft Dia- Tank (55T)

Pﬁ' ‘?ﬁf.l Af/ou;- Deume /oaa/ = IODEnsr <eo, 090# (Concmvlrar":a’.)
Max. e ur'f:mcnfwu:ﬁfmf fnel %r‘uck,m:r\P/P/a?'ﬁrm that can be P/qced
on The oldme ¥ #

= <CO0,000- 43088 = /56912 /50000

20 Ft. . Dia. Tank. (‘657'_3

Per Ref | . Allow Deme load = 50 TDAS-- 100, 000"?b chf,(_m%m/aa’,

Haecﬁ; -?.thpme.ml w:,‘g/ﬂ‘ inch fru ek, ramp/f:fa.'l‘fom that can be Pézcec{

- q’gm:. ! # #
= 100,000 - 43,088 =~ 5,,9/2 ~ E5000

(bsTe )

Same as 20 Ff dia, Tenk (s57)
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DESIGN ANALYSIS Page No. B0 of
Client CFE ) ‘ wQ/Job No.J_ ,
Subject  Jppact Analusis Date 1p /3//35 8y N A-TSLAM
| J Checked (2/y /95 By ol Ae.n
Location 200 Ared G en. Revised By i

R. ImracT wird NonN-YIELDING Surrace ( Concrefe PHordcc(Fm:f-)

Rar»f ~

v !//fli] yi

Truck bed

This Sl'yqa[ec:l area of The fruck beof will

res)st }mpqd as The YFruck o{rofbs on hls

Side and l\*nPQchS The mn-\y}c/c/,‘nj Surface

or Oéj‘tc.?(

ff
Refer 4o page B-6 and find Sectien properres
O)C #‘se SAECEJ éejmn‘f‘...
Anj/e A° =@9§' ‘2:;}5' xz = 93

°

\L/\/\/\_/\,\’ o ArC. Q = ’01745"3 l"Au = 10[7453x 9,759 3
| | =z’ . |
chordd (C = err‘n% = Tx6975xSindbs = 10,2 in

From these dafa . Find section Pro/ce.r'f-fe_s o The Sﬁgmenf'@ NP

qu.‘n , re{'e.f- to gectan on PQJG. B-6y, All areas qno’ ce,m‘rofs{q/
moment of inectia ore identi %o/ .
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HANFORD Revision (0
DESIGN ANALYSIS Paga No. B—n of
Client CcCFE wQO/Job No.
Subject Tmpoc? Araluirs Date (0/3//9C By M A TS M
t J Checked ,a/u/9s BY  whadf,
Locaion o RNrea (en. Revised By 'b
l‘T e 10123254125 4 4y ‘?(25+-'7!7) + 125y (zswzs) )
= +29
1012w 25+ Gy (|9 4125
3 R
I = iof.zx-zs(.zq-rizs)+ /of.zx.zs/,z + 42003 4 4*14‘?(‘7171'-'25-'2‘?)
™
+18/4025 (754,25 -129 )
= 25ty
214 N
: = ¢:'95
Sx = T /z505-29) 75

Btndr‘ng stiffress of the shoded Area
Aboyut PN , Bendin 51‘:’{%4:55 will be cri’l-:'c:A/'A’/SbJ f‘jnorc

axil.¢4iffness . .
] ‘ 'FF = [BklD
K - SEI = SV‘IO‘/D)"?'U = 2"E4' /’"'\ PS'
6 ° (3 21753 Fer Ref.4
From ?Q-e.jc. 3
8500 L
/mPO\C‘F R:QC'{:"oms R = V\/ Mk Lﬂherﬁ M'*%:?sgc@‘z
= - 34-?#-51#\
28 h \/ PR YAV VR TR
= {302 ’“/s
— e
R= 137 \jzg.c? x2lE4 = (19875
Find Sfresses in Truck bed
e
hoerld™

Bendr‘nﬁ Moment @ PN = 119 815x(2175/2)= 1,303 858

L = 1303858 _  44/,986 Psi SS (= 38000 Fs,
= %95

m.\/-m\\
NG v ov T TAY
The truck. bed wi/l c;o//aP5¢ Q/Qf)j* ‘g\’-\/} M
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HANFORDO Revision &
DESIGN ANALYSIS Page No. B-1L of ®\72.
Client CEE , wWO/Job No.
Subject Impact Analusrs Date j1//[95 By M A-TSLAK
! v Checked ,.,/. /s By NQ_«-_AW
Location 200 Areal (=en. Revised "’ / By }

Ene_r\?i Absoréiog Capqa;‘fj{ @ /rnlch* wiTh Non-:{fe/c/Surj%cc
ReF' /2 5 Chqp- 2

A//sWaE/e_ Encrgy Loqa’ 'H\a?" can {be. aésarﬁ-w‘ EJ "ﬂyc "ldruck
bed g¢ it Lquc'th The noh-ﬂ-‘e/c/z'nj surface

s
{/ = k qﬁ LL Uuﬁ(re w\lj = 35000 Ps}-ﬁ:r LOGI-TE Al

Ec* s ‘ 0
I = 725 inT5 c=24L

L = 2075 e ]

= IOx{oL Ps |

E
K = 1667 (Ec)r. Teble 2)

T
o. U - AL (,7,:. 35000 y.'h?S ® CI75

2
0w to®x 214k

Pedential Energy of The truck hed frem fall = WA

= 28500x 2¢ = 342 000 in-Ib>>532in b
o

The truck bed Co//afkscs ﬁ'om chrjj Ab.sor-lb'//‘om Criteria .

532 In-lb

Deme load @ /m'pacJL Seenaro C

z
, Net Inpact =19,895 - 14250 = o5 445
75 F4, dias Tank (-5$7'.)b Wc«ap. 2 <0000~ 05645 = 94355 ¥
SQJ 24-:0@0#
20 Ff dra: Tank (ssT) | Wﬁzf, = 100,000 - 105,645 = chq#r'uc
No Gopd
All Dets -  Same as 20 Ft. Dia. Tank (ssr)

Conc/us}on v TANS Scchqm\o S nof' accep#q{:/e.
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pate: _ 10720795 Vork Plan Ho. _MAI/95-13

Rev No: _0O Page 1 of _2__ m
WHC-SD-WM -DA-215

ICF _KAISER HANFORD CIVI{/STRUCTURAL ENGINEERING

WORK PLAN

Re\/ = Pqﬁ-( €~2

ENGR. GROUP/
ORG. CODE: Civil-Struc, Engineerin

CUSTOMER/

TITLE: _Impact Analysis for the SamﬁTruck for RMCS Operations, 200 Area (General)

7200 ORG CODE: Charamcterization Field Engr, / 75210

CSE PERFORMER/ COG. ENGR.

N\

/. PODAOO

SIGNATURE: M.A. SIGNATURE: __R. N. Dale
MANAGER/ %t MANAGER/

SIGRATURE: S, K. Farnworth / o \ SIGNATURE: _J. §. Schofield /
E/S/Q/SAFETY CLASS: 3Isa . WORK ORDER/TCPN:

UNCLASSIFIED/ CUSTOMER

BAR CODE: uc- ! BER- BUDGET AMALYST:

SCOPE OF WORK:

1. Prepare an impact analysis for the sampling truck to be used in RMCS
Operations. The impact will occur when the sampling truck will tip over
and falls on the ground off the ramp. The analysis will address two

impact conditions:

a. impacting the soft ground

b. impacting a non-yielding object e.g. concrete deck or steel

riser and penetration

2. The analysis will also address the effect of the wind on the truck.

3. Prepare a supporting document (SD) to incorporate Items 1 and 2.

SCHEDULE/MILESTONES/DUE DATE: December 7, 1995
COST ESTIMATE: § 16,000. (Does not include G & A and CSP)

REFERENCE INFORMATION:

ECN 626601, EDT 608355, and following drawings:
H-2-1746, H-2-35232, H-2-37104, H-2-73246, H-2-73252

COMMENTS:

DELIVERABLE:

CLOSURE::

Supporting Document for review

f g

DATE COMPLETED: ACTUAL COST:

DOES THIS WORK PLAN QUALIFY AS A POSSIBLE COST SAVINGS (1 YES [x ] NO
CUSTOMER SATISFACTION SURVEY Ix1 YES

Rewvision Date: 12/01/84
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-"'\
Buthor: Robert N (Rob) Dale at “WHC130 /‘ WHC-SD-WM-DA-2I5 )
Date: 10/24/1995 19.43 Revy O ‘Pa\je— e-3
Priority: Normal S~ /
Subject: design basis analysis earthquake evaludffsahfg} ¥ruck pltfrm
--------------------------- Message Contents -—==c—————mmemmme e o

Please include in your work plan, provisions for determining what
would happen if the truck was on a platform and a Design Basis
Earthquake was experienced. We are not concerned with what damage
the truck would sustain, but what the reaction of the truck would
be.

Specifically, we would like to know:
¥ If the truck is on it's tires, on the platform, will the truck
tip
over and fall during a DB earthquake?
¥ If the truck is on it's tires, on the platform, will it

slide/bounce off the platform and fall to the ground?
¥ If the truck is on the jacks (the jacks supporting the truck
from
the platform/jacking beam and/or from dunnage set on the
ground) will the truck slide/bounce off of the
platform/dunnage and fall to the ground?

I have placed your previous work plan in the mail and it is on it's

way back to you. What you have on your existing work plan is
acceptable.

Thank You
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