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OBJECTIVE:

Determine the thickness of structural fill required to obtain an adequate factor of safety
against a bearing capacity failure of the in situ silt, silty clay, clayey silt layer in areas
where the fully loaded transporter must travel. Also estimate the settlement that will
occur due to the resulting vertical stresses.

12 ASSUMPTIONS/DATA

'3

14 Figure 1 presents the generalized soil profile. The critical portion of the soil profile from a
15 bearing capacity perspective is the top layer, O ft to 30 ft, because the underlying soils are
16 very dense, as indicated by SPT N-values > 100 blows/ft.

|7
- The groundwater table is greater than 100 ft below grade, based on the borings and the
'9 geophysical surveys (Geosphere (1997).

20
21 Bearing capacity failure mode for the top layer is a general shear failure.

22
To determine the effective width of the loaded area at the bottom of the structural fill,

assume the loading due to the transporter is distributed at a slope of 2V:1H through the
structural fill beneath the transporter crawler tracks, as shown in Figure 2.

23
24

293

28 The crawler tracks are 21" wide, as indicated on p E2 of Calculation 05996.01-G{(B)-05,
27 Rev O.

28

29 FS = 3 is required for static loadings, as indicated in Calculation 05996.01-G(B)-05 Rev O.
30

31 The soil properties for the top layer are presented in SWEC Calculations 05996.01-G(B)-
32 01, Rev 3, -04, Rev 3, and -05, Rev O, and are summarized as follows:

33

34 Effective-stress strength parameters for drained analyses are estimated to be ¢ =
35 30° and ¢ = O, based on the plasticity index of this material.

36
Total-stress strength parameters for undrained analyses (e.g., dynamic loadings) are

estimated to be ¢ = 0° and ¢ = 2.2 ksf, based on unconsolidated-undrained triaxial
tests.

37
38
39
a0

Consolidation parameters:
4

42 6.20  ksf = o = Maximum past pressure from consolidation tests -
43 See p 4 Calculation 05996.01-G(B)-05, Rev 0

44
45

a6
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METHOD:

Bearing Capacity Calculation Methodology

presented in Das, (1994}, Eq 11.37:

where: N. = (Ng- 1) cot(¢)

N, = en'™d tan?(45 + ¢/2)
NY=2(Nq+ 1) tan ¢

s. = 1+ (BIL)(NgN,)
sq=1+(B/L)tan ¢
Sy=1- 0.4 (B/L)

For DyB < 1: d, =d, - (1-d,) / (N, tan ¢)
d,=1+2tan¢ (1-sin¢)*Dy/B
dy =1

For D/B > 1: d, =d, - (1-d,) / (N, tan ¢)
d,=1+2tan ¢ (1-sin¢)’ tan™(D/B)
dy =1

For ¢ = 0: d, =1 + 0.4 tan'(D/B)
dy =1+ 0.4 (DyB)
ie = (1 - B/90)?

Ig =l

by = (1 - Blo)°

0.294 = CR, See p 4 Calculation 05996.01-G(B)-05, Rev 0
0.014 = RR, See p 4 Calculation 05996.01-G(B)-05, Rev 0

C. = rate of secondary compression & is f(o4/cm,,), @as shown in Figure 3.

This calculation uses the same method of calculating allowable bearing capacities of
footings as is used in Calculation 05996.01-G(B)-04, Rev 3 (pp 9 & 10). The ultimate
bearing capacity was calculated based on the general bearing capacity equation, as

Gun = N Sc deig + 7Dy Ny Sq d ig + 1727 B Ny sy dy iy

Eq 11.33 Das (1994)
Eq 11.31 Das (1994)
Eq 11.35 Das (1994)
Table 11.2 Das (1994)
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The allowable bearing pressure is calculated as:
Qay = Qun / FS

where FS = 3 for static loadings.

The actual bearing pressure at the top of the in situ silt, siity clay, clayey silt is calculated as:
Qo = A, = (4 - 1:Dp) X logge
where: q = transporter loading,
1.= 125 pcf for the structural fill,

D, = thickness of the structural fill,

ledge = 2 X Icomer

and  lcomer = f(M & n) based on Fig 3.40 in Das (1995), copy included as Figure 4.

Settlement Calculation Methodology

This calculation uses the same method of calculating settlements as was used in
Calculation 05996-G(B)-03, Rev 2 (pp 5 to 7). Stress distribution with depth was found
using the Boussinesq equation (Figure 3.40 of Das, 1995, copy included as Figure 4).

Elastic settlement was found using the elastic modulus (E) for the given strain level and
the change in vertical effective stress for each sublayer. A value of vertical strain was
assumed for each sublayer. Using the G/G,,, vs shear strain curve recommended by
Geomatrix in Calculation 056996.01-G(PO5)-1, Rev 1 (p43/73 of Section 1.3, shown in
Figure 5), a corresponding value of G/G,,,, was found. Because E is directly proportional to
G, E/E, .« was assumed to vary with respect to vertical strain as G varies with respect to
shear strain. E for the assumed strain level was calculated as E/E,,, ® E.... Vertical strain
was then calculated as Ao, / E, and was compared to the assumed strain. Iterations were
performed until the actual strain was approximately equal to tf':e assumed strain.
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Using the values of consolidation parameters presented above in ASSUMPTIONS/DATA,
primary consolidation settlement was calculated as:

APerimary = [AH X 12 in./ft] X [RR X LOG (Gpp / G) + CR X LOG (Gyy) o]

Secondary compression was calculated as:

Apucondary = 12 ln/ft X Ca X Log‘lO(At in mln)

where:
C, = rate of secondary compression & is f(c,/G ), @s shown in Figure 3.

At = elapsed time in minutes since end of loading.

DISCUSSION:

The next page details the calculation of the vertical stresses at the bottom of the
transporter crawler track due to the weight of the transporter and the heaviest, fully
loaded cask. This loading exceeds the allowable bearing pressure of the surface soils;
therefore, structural fill will be used to distribute the loading from the transporter crawler
tracks down to the underlying in situ soil.

Bearing capacity analyses were performed for various thicknesses of structural fill using
both effective-stress and total-stress strength parameters. For these analyses, which are
included in Table 1, the allowable bearing pressure was determined using a factor of
safety of 3, which is applicable for static loadings. As shown in Table 1, the allowable
bearing pressure is lower using the effective-stress strength parameters and the factor of
safety against a bearing capacity failure is acceptable if 2 feet of structural fill is used to
distribute the loading from the transporter crawler tracks down to the underlying in situ
soil. Detailed calculations of the allowable bearing pressure for this case are presented on
the next page.

Table 2 presents the calculation of estimated settlement of the transporter for this case.
As indicated, the estimated settlement, which includes only the elastic and the primary
consolidation settlement, is ~1 inch. Secondary compression will not occur as the
transporter traverses the site; however, Table 2 includes calculation of the secondary
compression for completeness.
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S ©
Objective: Estimate vertical stresses at base of cask transporter track with heaviest cask. J§ =
0
e =
Sources of Data:  Calc 05996.01-G(B)-05 Rev 0 a 2
M o
LOADS:
pC3 356.5 K Holtec Cask Weight Overpack w/fully loaded MPC-32 o
p C2 310 K SNC Cask Weight Storage Cask & Basket, Loaded, with Lids " s
45
e~
p D17 135 K Maximum Cask Transporter Weight 5’ o o
491.5 K Total Weight of Transporter + Cask 205
gl e
>
-
BEARING AREA: 12
p E2 18 Ground Shoes / Track 2 S
p E2 10 in. Track Shoe Length S|z
>
HE
z|
(@)
VERTICAL STRESSES AT BOTTOM OF CRAWLER TRACK: 5 Z
c
Qocwat = 9.36 KSF for 21 in. Track Shoe Width Sk
- 5 Py
5
4915 K  x 144 in’/ ft° 3
2 tracks x 18 shoes/track x 10 in. x 21 in./shoe &
O
O
m
>
(2]
m

L [geotiOS996\calc\settieWransp.xis on 7/11/97

L

S 0L0S VW

133HS NOILVYINDIVD
NOILVHOdH0D ONIYIINIONI ¥3LSE3M 3 INOLS



18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
35
36
37
38
39
40

42
43
44
45

46

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION {DENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. {OPTIONAL TASK CODE PAGEi
O5Q88G.62 &R '&
ALLOWABLE BEARING CAPACITY Track Width 21 in.
Soil Properties: = 30 Total Stress Friction Angle (degrees)
c= 0 Cohesion {psf)
Y= 80 Unit weight of soil (pcf)
Ysurch = 125 Unit weight of surcharge (pcf)
Foundation Properties: EffB = 3.75 Footing Width (ft) EffL = 17.00 ft
D= 2.00 Depth of Footing (ft)
p= 0 Angle of load inclination from vertical (degrees)
FS = 3 Factor of Safety

qu=CN.s.d.ic+yDyNys,dyiqg +1/2yB

[geot]j05996\calc\brng_cap\transp.xis on 4/1/99

General Bearing Capacity Equation

N,s . d

YYY"I

Ne = (Ng- 1) cot($) = 30.14  Eq 11.33 Das (1994)
N, = ™™ tan’(45 + ¢/2) = 18.40  Eq 11.31 Das (1994)
N, = 2(Ng+ 1) tan ¢ = 2240  Eq 11.35 Das (1994)
sc = 1+ (BIL)(Ng/N,) = 113 Table 11.2 Das (1994)
sq= 1+ (B/L)tan ¢ = 1.13 "
s,=1-0.4 (BL) = 0.91 "
D/B= 053
For DJB < 1: d, = d, - (1-d,) / (N tan ¢) = 1.17 "
d,=1+2tan¢ (1-sin¢)’ D/B = 1.15 "
d, =1 = 1.00 "
For DJB > 1: d. = d, - (1-dg) / (N, tan ¢) = 1.15 "
d, = 1+2tan ¢ (1 -sin ¢)* tan™(DyB) = 1.14 "
d =1 = 1.00 "
For$=0:d. = 1+ 0.4 tan”(D/B) = 1.20 "
d,=1+0.4(DyB) 1.21 "
ic = (1 - [}/90)2 = 1.00 "
iq = e = 1.00 "
i, = (1-ple)’ = 1.00 "
N term ' N, term N, term
Que = 9,048 psf= 0 + 5985 + 3064
Qatiow = 3,016 psf=q../FS vs Qactual = 2,409 psf
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CONCLUSIONS:

Two feet of structural fill is required to obtain an adequate factor of safety against a
bearing capacity failure of the in situ silt, silty clay, clayey silt layer in areas where the
fully loaded transporter must travel . The estimated settlement that will occur due to the
resulting vertical stresses at the bottom of the structurai fill is ~1 inch.
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TABLE 1 -
CALCULATION OF ALLOWABLE BEARING PRESSURES BENEATH CENTER OF TRANSPORTER TRACK ‘% Z
q= 9.36 ksf You = 125.00 pcf (Structural Fill) Track Width  21.00 in. ? Z
. B= 1.75 ft "= 80.00 pcf (Total unit weight of soil) Length 15.00 ft -O o
D=  0.00#f GWT > 100 ft below grade P 3
Effective Total
Stress Stress o
LAYER AH Zyg ~B, m n lcomer AQedge Ao, Qactuai GQallow Qailow i 5
ft ft ft Ksf ksf ksf ksf ksf @2
1 000 000 175 10000 »2forstip 0250 468 000 468 050  3.85 Y ol®
2 0.50 0.50 2.25 1.750 »2forstip  0.236 442 0.02 444 1.08 424 § o
3 0.50 1.00 275 0.875 »2forstrip  0.193 362 0.05 3.66 1.70 448 oD
4 0.50 1.50 3.25 0.583 »2 forstrip  0.153 287 0.07 2.94 2.35 465 ;—;
5 0.50 2.00 3.75 0.438 »2forstrip 0.124 2.32 0.09 2.41 3.02 4.78 g f
6 0.50 2.50 4.25 0.350 »2 for strip 0.103 1.92 0.1 2.04 3.70 4.89 g ﬁ
7 0.50 3.00 475 0292 »2forstip  0.087 1.63 0.14 1.77 4.40 4.98 '@ = §
T8 0.50 3.50 5.25 0250 »2forstip  0.075 141 0.16 157 511 506 23
9 0.50 4.00 575 0.219 1.88 0.066 1.24 0.18 1.42 5.84 513 = ;
10 0.50 4.50 6.25 0.194 1.67 0.059 1.10 0.20 1.30 6.57 5.19 3 2
11 0.50 5.00 6.75 0.175 1.50 0.052 0.98 0.23 1.21 7.30 5.25 | E
e
Where: Zug = thickness of structural fill g 2
B, = Effective width of loaded area at top of layer assuming 2V:1H distribution with depth. §
lcomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=b/z,;, b=B/2, and n = I/z, where I=L/2 (Copy included as Figure 4). ~
AQedge = 4 X logge, Where logge = 2 X |egmer ‘;{;’
Ao, = (Y- Yt) " Zng Qactual = Qyqge + Ao, g
Shaded area indicates FS is too low (Layers 1 to 4). o
Dashed line indicates the depth to the bottom of the storage pad (Layer 7). -
>
m

Note: Qaiow > Qactual at Zgg = 2 ft; therefore, use 2 ft of structural fill.

[geot]y05996'\calcisettie\transp xis on 4/1/99
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TABLE 2 (SHEET 1 OF 2) .
ESTIMATED SETTLEMENTS BENEATH CENTER OF TRANSPORTER TRACK g o
q= 2.41 ksf n=  80.00 pcf GWT > 100 ft below grade 21.00 in. o
B= 3.75 ft L= 17.00 Pimmesiste = 1.03 in. 6 =
D= 2.00 ft Emmax = 3780 ksf (From Table 1 of Calc 05996.01-G(B)-01, Rev 3) 8 'g
STRESSES BENEATH FOOTING:
LAYER AH Z5rade Gy Zig m n lcomer leonter Ag, Oyf
ft ft ksf ft ksf ksf 2
1A 1.88 2.94 0.24 0.94 2.00 »2 for strip 0.240 0.96 2.16 2.39 ﬁ('\\g
1B 1.88 4.81 0.39 2.81 0.67 »2 forstrip  0.166 067 1.50 1.88 ® =
1C 375 7.63 0.61 563 0.33 1.51 0.095 0.38 0.85 1.46 o g g
1D 7.50 13.25 1.06 11.25 017 0.76 0.041 0.17 0.37 143 § 2
=
Note: Ovo = Zrade X Tt Ac, =(q - YD) X leenter losnter = 4 X leomer Gy = Gy + Ao, ° ;
leomer = f(m & n) based on Fig 3.40 in Das(1995), where: m=b/zy;, b=B/2, n = I/z, where |=L/2. o (23
ELASTIC SETTLEMENTS: _clg
LAYER AH Ao, €assumed E E €actual APeasic = AH X 12N/ X £, 00 E ;
ft ksf % Emax ksf % inches ; g
1A 1.88 2.16 0.20 0.29 1106 0.20 0.04 2|3
1B 1.88 1.50 0.08 0.48 1828 0.08 0.02 <Z> g
1C 3.75 0.85 0.033 0.68 2586 0.033 0.015 ) g
iD 7.50 0.37 0.012 0.84 3161 0.012 0.011 % tzn
- Total = 0.09  inches |3
Note: €acwal = Ao, /E 2
Assume: E/Ena From Figure 5 (Based on G/Gpy,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 1, p43/73 of Section 1.3) =4
NOTE: E is directly related to G; i.e., E = 2 x (1+1)) G =
PRIMARY CONSOLIDATION SETTLEMENTS: :
LAYER AH G Oy ApPpimery = AH x 12 in./ft X RR x Log (o/oyo) =
ft ksf ksf inches =
1A 1.88 0.24 2.39 0.32 Note: 6.20 ksf =Maximum past pressure from consolidation tests - -
18 1.88 0.39 1.88 0.22 See p 4 Calc 05996.01-G(B)-05, Rev 0 >
1C 3.75 0.61 1.46 0.24 0.014 = RR, See p 4 Calc 05996.01-G(B)-05, Rev 0 m
1D 7.50 1.06 143 0.16 ,G
Total = 0.94 inches

{geot]y05996\calc\settietransp xis on 4/1/99
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TABLE 2 (SHEET 2 OF 2) o<
ESTIMATED SETTLEMENTS BENEATH CENTER OF TRANSPORTER TRACK Vo
q= 2.41 ksf n=  80.00 pcf GWT > 100 ft below grade 21.00 in. =2
B= 375t L= 17.00 Pinmedias = 1.03 N SE
D,= 2.00 ft Emax = 3780 ksf (From Table 1 of Calc 05996.01-G(B)-01, Rev 3) 8 =
o
SECONDARY SETTLEMENTS: A Secondary Settlement =12 in./ft x C, x Logyo(At in min) '
LAYER AH Gy 6 mpp C. 4.64 7.02 7.32 = L0g,o(40 yrs x 525,960 min/yr)
%I/Log Log Log 2
ft ksf Cycle Cyclesin L::l gzc;ch:s Cycles in 0\5
Time 1 month . 40 Yrs ~Q
. . inches . P 2
{min) inches inches ol o
1A 1.88 2.39 0.39 0.039 0.04 0.06 0.06 Vial®
D
1B 1.88 1.88 0.30 0.030 0.03 0.0 0.0 gl
1Cc 3.75 1.46 0.24 0.027 0.06 0.09 0.09 |5
P
D 7.50 143 0.23 0.027 0.1 0.17 0.18 b
Total = 0.24 0.37 0.38  inches ol <
Fla
Note: C. = rate of secondary compression & is f(o,/ony,) - From Figure 3. 6’0 e 2
-4
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr >| =
43,830 min/month = 525,960 min/yr g o
12 months/yr z|d
= O
o Z
. =z
SUMMARY OF SETTLEMENTS: A Secondary Settlement — <
LAYER AH . Zgrade Zyg APelastic APprmary 1 month 20 yrs 40 yrs 3 E
ft ft ft inches inches inches inches inches g
1A 1.88 294 0.94 0.04 0.32 0.04 0.06 0.06 rE
1B 1.88 481 2.81 0.02 0.22 0.03 0.05 0.05 |
1C 3.75 763 5.63 0.01 0.24 0.06 0.09 0.08 b
1D 7.50 13.25 11.25 0.01 0.16 0.1 0.17 0.18 8
Total= 0.09 0.94 0.24 0.37 0.38 inches =
Total = 1.03 inches of immediate settlement .
1.27 inches after 1 month §
1.39 inches after 20 years _
1.41 inches after 40 years W

[geot])\j05996\calc\settie\transp xis on 4/1/99

G9010S ¥

133HS NOILVINOIVD
NOILYHOdY¥0D ONI¥IINIONI ¥HILSAIM 3 3INOLS



4480 D4
C-3 i
B-2 — ]
A-1
4460 I~ T
7 CLAY, & cLAVEY St
sILT, SILTY =15 'BLFT
4440 |- —,,—""————
-ﬂ’“"#—“"-
£ —1 ND
Ty — E| SA
DENSE FIN
é 4220 |- VERY N> 100 BLFT
% -
d -———7' - 1= "1
—‘-—____-————
4400 |- - SILT
N>100 BLFT
- SILT
N>100 BLFT
4380 |-
Figure 1
4360 GENERALIZED SUBSURFACE PROFILE

1" =  500'-0" HORIZONTAL

4480

4460

4440

4420

4400

4380

ELEVATION (FT)

3096650
"ON 'O'M HO 'O°'f

dNOHOD % NOISIAIQ

81
"ON NOILVINOIVD

3000 MSVL TVYNOILdO

H38WNN NOILVIIdILNIQl NOILYINDTVD

39vd

vl

133HS NOILVINIIVI

NOHYHO4HOD 9NIHIINIHNI HILSHIM 2 INOILS



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
a0
4|
42
a3
44
as

46

A 5010 65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

OPTIONAL TASK CODE

paGeE S

J.0. OR W.0. NO.
SSQ34 .02

DIVISION & GROUP
G(B

CALCULATION NO.
\&

TRANS PORTEL-

Fraoue 2
TISTRIRUTIONS 8F Loaninsg
TRekouGr TRE TTRUCTORAL TiLl

FROM  TRANSPORTER

@
4
g
®

V)

/
/% )
/ T
.
\
\

//
— N — \

STIRUCTURAL
AR

l" T ——te— B, —>r— 2o —‘{

AT EPTH R EFFECTIVE aDTH =B =
R WDTH oF CRAWLER_ TRACK,
2 TMAWCKRNESS OF GTROUCTURAL vvu

TR v Sew

B+2xl - S+
A




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.

DIVISION & GROUP
G(B)

CALCULATION NO. OPTIONAL TASK CODE PAGE 16

18

05996.01
0.30
0.25
Z
o =
= Z
S
g < 020
g =
o) =
O o
xS
<Oi < 015
> ~
8 Z
<
J
o =
E‘) n
" ® 010
d
'é )
0.05
0.0
0.0
KEY
SYMBOL TEST ID
C1-U3C
C1-U3D
C2-U2C

STRESS RATIO, —

BASED ON RELOADING PORTIONS OF CONSOLIDATION

TESTS - SEE CALC 05996.

01-G(B)-05-0.

1.5 20

Figure 3

RATE OF SECONDARY COMPRESSION
VS STRESS RATIO




16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32
33
34
1s
36
37
38
39
a0
ay
42
43
44
as

46

STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

A 5010.65

CALCULATION IDENTIFICATION NUMBER

J.0.OR W.0.NO. DIVISION

& GROUP

CALCULATION NO.

OPTIONAL TASK CODE

N
05336,01 &8 '
0.26
L] Am—
———
FI&GLRE 4 —
n = co ]
—_ - _ 0.24
ANELLENCE 2.045¢
- B U VA —
VALLE FeR LET'G L8
B
BTRESSES Wit 092 SN e——
By - i
- - . A ;
—~—— = ~
Resfect 7o Dby T :
REma -
AT
\\ \\ \‘\
1.2°% \\
2
020 \\ \\ : \‘ T
S——— T
-~ lO\ \\ “ T
D — —
— 09,
0.18 SN Se—3 1% \\
0.8 I\
N\ AY A\
ANV A 1
— AN 1Y
. 3 LY
AW AWAY
0.7 AR VAVEERAR
0.16 =Y A
— NIV
AN W
; N S
06NN
A
X AY \ WA
Influence 0.14 S \wswm
value, I : —— HHE ;
—~ L AR
AUAY 1
0.55 AVRER\
N AN AL
Y LAY
~ A TAWE W
0.12 )Y b Ul A W A
ANA W\
\\ ‘\
AUELY 1
0.42 AUA WA &;
\\ - N\ ‘\Y ‘\‘!
LY AY Y
o) &} 0.10 AR,
X AR | R\
AN AY A
AW ¥ A
— \wamamAwmvin
S
3 AVEAY \\k
O"‘\ AN AW, WY
\\ AY - A \‘\‘\ \{‘
% 0‘08 N A Y VA W VA Y
N AWMSA WA MYAW\Y
AY AY ALY A WA\Y
AL\ AWR\Y
L AN AMVAR ALY
AY AV A WA\ Y
AY AV, R WA\
A AN \\ \V \\\\\‘
0.06 0.2 Y AVARRLWIY
. AN ANV
S AR A\Y
~ N A AR WY
N\ AVRAVA QR LUA\Y
ANAW'AATA\E
N N A WA Y AN\
- A I WA WA S A\ WAV
N SO ALN
0.04 X AW I WV A S AN WA
. A SO N
A% AW AR\
AN AN 5 WA A\ AN
N AWANANY
- — ——+n = 0.1 AN AN AN WA WNN\Y
&p = 1, X: A B WA SN\
A , =t S
N TS
0.02 AN SO,
_ 3/ - -~ .
ym - % . | .
- ——
L e —
e
e /% —
0 - 4
10.0 5 1.0 85 0.1
m= B/%

Das (aas)

¥  FIGURE 3.40 Variation of / with 1 and n—LEqs. (3.103) ard (3.104)




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION

IDENTIFICATION NUMBER

J.0. OR W.0. NO.

05996.02

G(B)

DIVISION & GROUP

CALCULATION NO.
18

OPTIONAL TASK CODE

PAGE __=2__

18

RECOMMENDED FOR USE FOR LAYER 1
SILTS, SILTY CLAY, & CLAYEY SILT
GEOMATRIX CALC 05996.01-G(PO5)-1 REV 0

RANGE FOR SANDS
BASED ON SW-AJA (1972)

1.0

bad
o

[~

<

Qo

%4, 0L=A 1V SNINAOIN HVIHS

N
o

NIVHLS HVIHS 1V SNINAOWN YVIHS

1072 107!
SHEAR STRAIN,Y (%)

1073

1

Figure 5
VARIATION OF SHEAR MODULUS WITH SHEAR STRAIN




Private Fuel Storage Facility ' PP 5-21-1
Attachment 1

Page 1 of 2
QA CATEGORY |
CALCULATION CHECKLIST
Calculation No. 25344 02 -G(R)- 18 Project No. 254302
Revision No. o Job Book File Location Q2.9

Yes No N/A
Method

Identify the method used to verify the “Method” of the calculation

e By design review v
e Compare the Method with another calculation
¢ Alternate calculation

|
|
< kk

If the compare method was used, is the statement identifying
the other calculation identified in this calculation?

N

if an alternate calculation was used for a QA Category |
calculation, is it included with the calculation?

Is the calculation method acceptable? /

Assumptions
Affirmative answers to the following questions are required:

¢ Are all assumptions uniquely identified as assumptions and \/
adequately described?

¢ Are all assumptions reasonable? v

¢ Are all assumptions that require confirmation at a later date
specifically identified as assumptions that must be confirmed?

For Revisions to the Calculation

¢ Are changes clearly identified?

» For QA Category | calculations, is a reason for the revision given?
* Does the calculation identify the calculation, including revision,
when applicable, which is superseded?
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CALe 65R4 6 .02-Gd)Y- 1S Rev O Page 2 of 2

Yes No NA

e Are affected pages identified with the new calculation number or
revision number?

¢ When applicable, is an alternate calculation included as part of
the calculation?

¢ When applicable, is a statement identifying the calculation to
which the method was compared included as part of the revision?

/m/l /Mmmy 7/ A(w 4-02 - 99

Printed Name Signature Date
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