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Unit Descriptions
B af Undocumented fill - may be engineered and/or non-engineered
h Stream channel deposits - gravel, sand, silt and clay deposited in active
Qhc natural stream channels
Qht Stream terrace deposits - gravel, silt, sand and clay deposits associ-
ated with stream channel point bar and overbank deposits adjacent to
fluvial channels
Qha Mississippi River alluvium, undifferentiated - unconsolidated gravel,
o | B sand, silt and clay deposited by the Mississippi River
c
8 _ Qhf Alluvial fan deposits - gravel, sand, and silt associated with streams
% emanating from confined drainages onto alluvial valleys
T

Qhlu Lacustrine deposits - clay, silt, and sand deposits associated with lake
deposition

Qhb Backswamp deposits - sand, silt and clay deposited in the floodbasin
behind a natural levee

-------- Levee deposits - gravel, sand and silt deposited in a low ridge adjacent

QI to present or former river channels
Qc Colluvium - unconsolidated sand, silt and clay accumulated on or at the
L base of slopes
Qpl Loess (upper) - silt, trace clay, massive, weak blocky structure, very

thinly laminated, and occasional gastropod shells

Pleistocene
|

Symbols

I:l GGNS Unit 3 power block

- - -— — —— Contacts between map units; solid where accurately located; long dashed
line where approximately located; short dashed line where inferred
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Figure 2.5.4-202. GGNS Site Geologic Map (Sheet 2 of 2)
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2. SPT field blows are uncorrected n-values.
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Figure 2.5.4-209. Borehole Summary Sheet B-1019
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Notes: 1. Groundwater levels interpreted from geophysical log.
2. SPT field blows are uncorrected n-values.

Figure 2.5.4-210. Borehole Summary Sheet B-1020
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Figure 2.5.4-211. Borehole Summary Sheet B-1100
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Notes: 1. Groundwater levels interpreted from geophysical log.
2. SPT field blows are uncorrected n-values.

Figure 2.5.4-212. Borehole Summary Sheet B-1110
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Figure 2.5.4-213. Borehole Summary Sheet B-1113
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Grand Gulf Nuclear Station Unit 3,
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Figure 2.5.4-214. Borehole Summary Sheet B-1116
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Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR
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Notes: 1. Projection NAD 27 State Plane Mississippi
West FIPS.
2. Vertical datum NAVD 88.

Figure 2.5.4-215. Cross Section Location Map A - G
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Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR
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Figure 2.5.4-216. Cross Section Location Map H — L
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Grand Gulf Nuclear Station, Unit 3

COL Application
Part 2, FSAR
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Grand Gulf Nuclear Station, Unit 3
COL Application
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Grand Gulf Nuclear Station, Unit 3
COL Application
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Figure 2.5.4-231. Structure Contour Map - Top of Upland Complex Old Alluvium
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Figure 2.5.4-232. Structure Contour Map - Top of Catahoula
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Figure 2.5.4-235. Grain Size Analysis - Upper Loess
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Figure 2.5.4-236. Photographed Sample of
Typical Upper Loess
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Figure 2.5.4-238. Photographed Sample of
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Figure 2.5.4-239. Elevation of Modeled Layer of High Water Content within the Upper and Lower Loess
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Figure 2.5.4-240. Grain Size Analysis - Upland Complex Alluvium
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Typical Upland Complex Alluvium
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Figure 2.5.4-242. Grain Size Analysis - Upland Complex Old Alluvium
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Figure 2.5.4-245. Photographed Sample of Typical Catahoula Formation
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Figure 2.5.4-246. Photographed Sample of Typical Bucatunna Formation
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Figure 2.5.4-247. Photographed Sample of Typical Glendon Formation
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Test Pit TP-1001, southwest wall o
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Legend
Symbols Unit Descriptions
r"n Roots Q Silt, clayey (ML) - brownish yellow (10YR 6/6), dry, heavily
bioturbated, abundant rootlets
\S“ Soil ped shrinkage crack @ Silt (ML) - yellowish brown (10YR 5/6), dry, few rootlets, common
fine pores, no gravels
0 Silt (ML) - yellowish brown (10YR 5/6) to (10YR 5/4), dry, few
rootlets, common fine pores, slightly mottled, no gravels
0 Silt (ML) - dark yellowish brown (10YR 4/6), dry, few rootlets,
common fine pores, no gravels
Silt (ML) - yellowish brown (10YR 5/6), dry, few rootlets, common
fine pores, minor calcium carbonate, staining along root pores
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Symbols Unit Descriptions
r"™a  Roots Q Clay, silty (CL) - dark grayish brown (10YR 4/2), dry,
medium stiff, heavily bioturbated, abundant rootlets
\Sﬂ Soil ped shrinkage crack up to 3 inches in diameter, gradational lower contact
kO . ) e Silt, clayey (ML) - brown (10YR 4/3) mottles to dark
Krotovina (animal burrows) brown (10YR 3/3), dry, stiff (Pocket Penetrometer
5 ) . measured >4.5 tsf due to dry conditions), few
i Loose subvertical fabric rootlets, bleached horizon (E) near upper contact,
blocky structure, few krotovinas, wavy lower contact
Irirrirr Gradational soil contact . ;
G Silt, clayey (ML) - dark yellowish brown (10YR 4/6),
dry, stiff, few mottled dark brown (10YR 3/3) zones
(krotovinas?) oxidized B horizon, blocky structure,
wavy lower contact
GGNS COL 2.0-29-A Figure 2.5.4-250. Log of Test Pit TP-1002 Revision 0
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Symbols Unit Descriptions
" Roots o Clay, silty (CL) - dark grayish brown (10YR 4/2), dry, medium
stiff, heavily bioturbated, abundant rootlets up to 3 inches in
\Sﬂ Soil ped shrinkage crack diameter, gradational lower contact
) _ 9 Silt, clayey (ML) - brown (10YR 4/3) mottles to dark brown
® Krotovina (animal burrows) (10YR 3/3), dry, stiff (Pocket Penetrometer measured >4.5
tsf due to dry conditions), few rootlets, bleached horizon (E)
P Gradational soil contact near upper contact, blocky structure, few krotovinas, wavy

lower contact

Q Silt, clayey (ML) - dark yellowish brown (10YR 4/6), dry, stiff,
few mottled dark brown (10YR 3/3) zones (krotovinas?)
oxidized B horizon, blocky structure, wavy lower contact

Q Silt, clayey (ML) - yellowish brown (10YR 5/6), dry, stiff,
blocky structure

Figure 2.5.4-251. Log of Test Pit TP-1003 o
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Test Pit TP-1004, east wall N50°W
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Silt (ML) - yellowish brown (10YR 5/8), dry, rootlets, common fine pores, slight
bioturbation, trace gravel (Fill).

Silt (ML) - yellowish brown (10YR 5/8), dry, few rootlets, trace gravel up to 1/3-inch
in diameter (Fill)

Clay, silty (CL) - dark yellowish brown (10YR 4/6), dry, trace gravel and sand, few
rootlets (Fill)

Figure 2.5.4-252. Log of Test Pit TP-1004
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Figure 2.5.4-253. Grain Size Analysis - Mississippi River Alluvium
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Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 1 of 4)
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Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 2 of 4)
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Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 3 of 4)
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Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 4 of 4)
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Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 1 of 4)
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Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 2 of 4)
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Uplgnd CompIZx old alluvium Upland Complex alluwyml
UTATest  Confining Sample  Sample Upland Complex old alluvium
No. Stress (ksf) No. Depth (ft.)
20 | 33-C(RC)  7.92 B-1-21 65 /
33-C (TS) 7.92 B-1-21 65
53-D (RC)  5.80 1109-P07 985
53-D (TS) 5.80 1109-PO7  98.5
53-E (RC) 5.90 1105-P04 91
S 15 53-E (TS) 5.90 1105-P04 91
% A 33-F(RC) 1037 B-2-16 109
= A 33-F(TS)  10.37 B-2-16 109
ﬂé o 53-C (RC) 5.20 1142-21 885
g_ 4 53-C(TS) 5.20 1142-21 88.5
g 10— O 53-F (RC) 5.60 1109-P06 88.5
| m 53-F(TS) 5.60 1109-P06 88.5
°© 53-G (RC) 5.60 1109-P07 91.0
e 53-G(TS) 560  1109-P07  91.0

Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

0.01 0.
Cyclic Shear Strain (%)

1

Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 3 of 4)

GGNS COL 2.0-29-A
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
25 |
Catahoula Catahoula Formation
UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
A 33-E(RC)  12.96 B-1-43 165
207 A 33-E(TS) 12.96 B-1-43 165
O 53-H(RC)  6.00  1109-P10 985
B 53-H(TS) 6.00  1109-P10 985
< 15
kel
©
©
o
C
s
& 10
o} O
O
|
o o = o
5 7
0| A A A A A

0.0001 0.001 0.01 0.1 1
Cyclic Shear Strain (%)

Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 4 of 4)
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Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

1.0 >—tx <>
Upper loess

0.9

0.8

0.7

0.6
%
g 0.5
G .
o

0.4

0.3

Upper Loess
0.2 UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
A 33-B (RC) 9.22 B-1-10 30
01 A 33.B (TS) 9.22 B-1-10 30
¢ 53-A (RC) 16.13 1013-12 50
0.0 I
0.0001 0.001 0.01 0.1 1

. o
Notes: 1. ksf = kips per square foot Cyclic Shear Strain (%)

2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 1 of 4)

GGNS COL 2.0-29-A Revision 0



Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

Lower loess

G/Gmax

Lower Loess
03 UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
A 33-A(RC) 17.28 B-2-11 59
0.2 A 33.A(TS) 17.28 B-2-11 59
¢ 33-D(RC)  34.56 B-3-13 81
01 9 33-D(TS) 34.56 B-3-13 81
O 53-B (RC) 16.70 uD-3 58
B 53-B(TS) 16.70 UD-3 58
0.0 I
0.0001 0.001 0.01 0.1 1

Notes: 1. ksf = kips per square foot Cyclic Shear Strain (%)

2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 2 of 4)
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Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

)land Complex alluvium/
d Complex old alluvium

Upland Complex alluvium/

0.6 I Upland Complex old alluvium
< UTA Test Confining Sample  Sample
g 05 No. Stress (ksf) No. Depth (ft.)
g ' 33-C (RC) 31.68 B-1-21 65

(
33-C(TS)  31.68 B-1-21 65
0.4 53-D (RC) 23.00 1109-P07 985
53-D(TS)  23.00 1109-P07  98.5
53-E (RC) 23.60  1105-P04 91
(
(

-

03 53-E(TS) 23.60  1105-P04 91
¢ 53-C(RC)  20.70 1142-21 88.5
0.2 % 53-C(TS)  20.70 1142-21 88.5
O 53-F (RC) 2250 1109-P06  88.5
W 53-F(TS) 2250 1109-P06  88.5
0.1 o 53-G (RC) 22.6 1109-P07  93.1
e 53-G (TS) 22.6 1109-P07  93.1
0.0 I
0.0001 0.001 0.01 0.1 1

Notes: 1. ksf = kips per square foot Cyclic Shear Strain (%)

2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 3 of 4)

GGNS COL 2.0-29-A Revision 0



Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
1.0 4 o—k o
Catahoula Formation
0.9
A
0.8
A
0.7
0.6
X
g 0.5
s
Q)
0.4
0.3 Catahoula
UTA Test Confining Sample  Sample
0.2 No. Stress (ksf) No. Depth (ft.)
A 53-D (RC) 23.0 1105-P03 90.3
A 53-D (TS) 23.0 1105-P03 90.3
0.1 © 53-H(RC) 2420 1109-P10 985
@ 53-H(TS) 24.20 1109-P10 98.5
0.0 |
0.0001 0.001 0.01 0.1 1

Notes: 1. ksf = kips per square foot Cyclic Shear Strain (%)

2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 4 of 4)
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Damping Ratio (%)

Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
25
ril
Upper Loess Upper loess
UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
20 A 33-B (RC) 9.22 B-1-10 30
A 33B(TS) 9.22 B-1-10 30
¢ 53-A(RC) 16.13 1013-12 50
4 53-A(TS) 16.1 1013-12 50
15
10
5
7 A
A
= e M
| _ M
0
0.0001 0.001 0.01 0.1 1

H i 0,
Notes: 1. ksf = kips per square foot Cyclic Shear Strain (%)

2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 1 of 4)
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
25 |
Lower Loess Lower loess
UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
20 — A 33-A(RC) 17.28 B-2-11 59 /
A 33-A(TS) 17.28 B-2-11 59
< 33-D (RC) 34.56 B-3-13 81
® 33-D(TS) 34.56 B-3-13 81
O 53-B (RC) 16.70 uD-3 58
= B 53-B (TS) 16.70 uD-3 58
X
< 15
§e]
©
o
o))
[
s
S
©
O 10
5 /
Lod
/ 4
o —o——H—5 [T ]
0 &

0.0001 0.001 0.01 0.1 1
, Cyclic Shear Strain (%)
Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 2 of 4)
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Grand Gulf Nuclear Station, Unit 3

COL Application
Part 2, FSAR

25 [
Upland Complex alluvium/ Upland Complex alluvium/
W= Upland Complex old alluvium Upland Complex old alluvium
UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
20 | 33-C (RC) 31.68 B-1-21 65
33-C (TS) 31.68 B-1-21 65
53-D (RC) 23.00 1109-P07 98.5
53-D (TS) 23.00 1109-P07 98.5
53-E (RC) 23.60 1105-P04 91
;\; 5 53-E (TS) 23.60 1105-P04 91
B’ ¢ 53-C (RC) 20.70 1142-21 88.5
k= * 53-C(TS) 20.70 1142-21 88.5
%) O 53-F (RC) 22.50 1109-P06 88.5
%_ B 53-F (TS) 22.50 1109-P06 88.5
g o 53-G (RC) 22.6 1109-P07 93.1
O 10 |- e 53G (TS) 22.6 1109-P07 93.1 /

0.0001

0.001

Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

0.01
Cyclic Shear Strain (%)

0.1

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 3 of 4)

GGNS COL 2.0-29-A
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
25 |
Catahoula Catahoula|Formation
UTA Test Confining Sample  Sample
No. Stress (ksf) No. Depth (ft.)
A 53-D (RC) 23.0 1105-P03  90.3
20 — A 53-D(TS) 23.0 1105-P03  90.3
¢ 53-H (RC) 24.20 1109-P10 985
@ 53-H(TS) 24.20 1109-P10  98.5
X 15
§e]
©
o
o))
C
a
S
©
O 10
o > o o ©
5
i AF%
0 [ & A A [ A

0.0001 0.001 0.01 0.1 1

Cyclic Shear Strain (%)
Notes: 1. ksf = kips per square foot
2. RC = Resonant column test

3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 4 of 4)
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
B-1023 CPT-1015
Feet  Feet Top of hole Feet  Feet
(BGS)  (MSL) 4/24/06  elev. 155.3' (BGS)  (MSL)
0 155 T @ Undefined 0 155
Clayey silt
- = Silt
Undocumented = Sandy sil
fill £ siﬂd§ :h:
Silt
— = Clayey silt
20 135 = Clversit 20 135
- — Silt
— gilﬁyey silt
Clayey silt
—_ Silt
40 +— 115 = Claveysilt 40 1+ 115
- Cilayey silt
LIJpPer M_L Clavey sit
oess =
60 -+ 95 = it 60 95
—_ Silt
Sandy silt
- C]Ienye silt
Lower T Sy din
80 + 75 loess | Sllt%/ sand/sand 80+ 75
60
50/6" I T T T T 1 —r T T 1 1 T T T T 1 T T T 1 T T T T 1
Upland 50/4" 0 6 12 0 100 200 300 400 500 2 4 6 8 10 0 2 4 6 8 10 0 100 200 300 400 0 20 40 60 80 100
complex SBT qt fs Rf u SPT N(60)
100 + alluvium Soil Behavior Type Corrected Tip Resistance Sleeve Friction Friction Ratio Dynamic Pore Pressure Standard Penetration Test 100 +
00 T 55 00 | 55
. (tons/sq. foot) (tons/sq. foot) (%) (bs./sq. inch) N-value at 60% energy
50/2 calculated from qt/N ratios
T 50/5" assigned to each SBT zone
80/9"
120 + 35 31 120 35
75/8"
81/10"
140 15 140 + 15
Upland
complex 100/8"
alluvium 52/3"
160 -+ -5 50/5" 160 -+ -5
78
50/5"
180 4~ -25 0 50/5" 180 -1 -25
Catahg;{:a ML 89/10"
B 50/5"
193 — -38 - = 50/4" 193 — -38
5/2/06 Base of hole
- 0 50 100 ; H H
GGNS COL 2.0-29-A e T 2 e Blows Figure 2.5.4-258. Boring to CPT Comparison Sheets (Sheet 1 of 3) Revision 0
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GGNS COL 2.0-29-A

—- 55

8/9/06

Upper
loess

Lower
loess

Upland
complex
alluvium

B-1058

Top of hole
elev. 154.8'

8/9/06 Base of hole

elev.54.8f% O 50 100
SPT Field Blows

50/5.9"

Silty sand/sand

Silt

Clayey silt

Silty clay
Clayey silt
Silty clay

Clayey silt

Silty clay

Clayey silt

Clayey silt

Clayey silt
Clayey silt
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Silt
Clayey silt
Sandy silt
Silty sand/sand
Sandy s!lt silt
andy silt o,
g]ayey silt
i
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:

6 12

SBT
Soil Behavior Type

Figure 2.5.4-258. Boring to CPT Comparison Sheets (Sheet 2 of 3)

Grand Gulf Nuclear Station, Unit 3

COL Application

[
0

I I I I 1
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Part 2, FSAR

fs
Sleeve Friction
(tons/sq. foot)
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GGNS COL 2.0-29-A

B-1107

Top of hole
elev. 155.4'
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Grand Gulf Nuclear Station, Unit 3
COL Application
Part 2, FSAR

|

[
6 12 0
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Soil Behavior Type
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Figure 2.5.4-258
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Grand Gulf Nuclear Station, Unit 3

COL Application

Part 2, FSAR

Figure 2.5.4-259. Soil Profile SP-1

Revision 0
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
277440 277640 277840 278040 278240 278440
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% I @=—==9 SASW survey line
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Notes: 1. Projection is NAD 27 State Plane Mississippi West FIPS.
2. Topographic contour interval is 2 feet.
0 200 400 feet
I I | |
Figure 2.5.4-260. SASW Survey Locations
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Grand Gulf Nuclear Station, Unit 3
COL Application

B-1119 4

Part 2, FSAR
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® | ocation for tieback wall
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(inclinometer, load cell)
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Borehole and monitoring
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logging
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Notes: 1. Projection NAD 27

State Plane Mississippi
West FIPS.

2. Vertical datum NAVD 88.

3. See Figure 2.5.4-263 for
FWSC excavation limits;
FWSC is completed and
backfilled prior to the work
shown on this figure.

Plant
Magnetic north
north
0
0 25 50 feet

1 inch equals 60 feet
Contour interval = 1 foot

Figure 2.5.4-261. Lateral Extent of RB/FB and CB Seismic Category 1 Excavation and Geotechnical Instrumentation Location Plan

GGNS COL 2.0-29-A

Revision 0



Reference Grade (feet)

Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
+150
Final site grade W . East ed f ti Final site grade
est edge of excavation ge or excavation
+133.5 9 \ 1335
Loess Loess
3
Load cell
+100 T N
L Fill concrete -
| CB Mat [
RB/FB Mat ~ .o Fill jeoncrete . .
3 X 3 — ¥
+50 UCA/UCOA UCA/UCOA
b 4 X b 4 X
3
a Inclinometer , Inclinometer
50
E - \ / (9 required)
X X X X
Catahoula Catahoula
Formation Formation
50’
-50
X X X X
50’
-100 -
\ % % \ \%
Legend
X Extensometer measurement point Notes: 1. See Figure 2.5.4-261 for plan location.Some instrumentation
. locations projected onto section line.
150 - v Extensometer anchor location

2. Excavation shown occurs after FWSC excavation has been backfilled.
W Tieback load cell

Figure 2.5.4-262. Excavation Section A - A' Showing Monitoring Instrumentation

GGNS COL 2.0-29-A Revision 0
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Grand Guif Nuclear Station, Unit 3
COL Application
TER Part 2, FSAR
j

EXISTING BUILDING
TO BE REMOVED

APPROX. EXISTING GRADE
| 30 30 |

. ' - : ; At L
/ e s I, e 77 SOH. NAILS WITH 6% o oo FR - POUNDATION &+ cvevrveenone i
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| (SEE TABLE FOR SPACING) :

/ g s, §
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SECTION A-A'
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TOP 5 5
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NOTE:

CONSTRUCTION ENTRANCE RAMP NOT SHOWN.
LOCATION AND ORIENTATION TO BE COORDINATED
BETWEEN OWNER AND CONTRACTORS.

Figure 2.5.4-263. Lateral and Vertical Extents of Excavation and Backfill for FWSC
GGNS COL 2.0-29-A Revision 0



NOTE

1.

TIE-BACK FOR EACH INSTRUMENTATION

PRIOR TO PLACING LAGGING,
INSTALL 16" WIDE DRAINBOARDS
(DRAINAGE COMPOSITE) CENTERED
BETWEEN ADJACENT SOLDIER BEAMS

HP14X102 SOLDIER PILE

WITH PREFABRICATED DRAIN OUTLET
NEAR BASE OF EXCAVATION.
A LOAD CELL SHALL BE PLACED ON EACH

SECTION. REFER TO FIGURE 2.5.4.5-261
FOR LOCATIONS OF INSTRUMENTATION
SECTIONS.

THE DESIGN INCORPORATES A
SURCHARGE LOAD OF 250psf .
ELEVATIONS REFERENCED TO NAVD

88 DATUM.

ON EAST SIDE OF EXCAVATION, FWSC
TEMPORARY EXCAVATION AND BACKFILL
ILLUSTRATED ON FIGURE 2.5.4-263 TO BE
COMPLETED PRIOR TO INITIATING WORK
SHOWN ON THIS FIGURE.

WALL HEIG

LIMIT OF EXCAVATION
EL 64.0

HT VARIES
69'—6" MAX.

\
HORIZONTAL SPACING = 8'-0" ‘
|

TIE-BACK ROW 1

TIE-BACK ROW 2

TIE-BACK ROW 3

TIE-BACK ROW 4

TIE-BACK ROW 5

TIE-BACK ROW 6

Grand Gulf Nuclear Station, Unit 3
COL Application

INCLINOMETER Part 2, FSAR
/ PLACE 5-0" FROM WALL FACE AT EACH INSTRUMENTATION SECTION.
REFER TO FIGRUE 2.5.4,5-261 FOR LOCATIONS OF INSTRUMENTATION SECTIONS

FALL PROTECTION

EXISTING SITE GRADE, EL. 133.5

UPPER LOESS

¥ = 117pcf
¢ = OD ¢’ = 300
c=0.5ksf c'=0Oksf
7 _EL.850

LOWER LOESS

7y = 126pcf
p=0"p =32°

¢' = Oksf

35'-0

" MIN.
BEAM EMBEDMENT

UCA (Sand)

7 = 120pcf
¢ =35° ¢’ =35°
¢ = Oksf ¢' = Oksf

3'-0" DIAMETER SOLDIER
PILE PILOT HOLE

UCOA (Sand, Gravel)

vy = 125pcf
@ =37° @' =37°
¢ = Oksf ¢' = Oksf

10—0"
MIN.

GGNS COL 2.0-29-A

FIGURE 2.5.4 - 264 SECTION B-B' - TYPICAL TIE-BACK WALL SECTION

CAT (Weathered Claystone)
ANCHOR SCHEDULE 5 = 122pcf

WALL TIEBACK NUMBER @=0°¢’ =30°
DESIGN PILE TIEBACK DESIGN FREE |BONDED|JACKING | TOTAL OF c=4.0ksf c'=Oksf
HIEGHT | PILE SIZE |EMBEDMENT ELEVATION INCLINATION | LOAD (kips) |LENGTH |LENGTH| LENGTH |LENGTH | STRANDS
69.5’ HP14x102 35 ROW 1 = 128.5 15° 151.2 57.7 | 50.4° 5’ 13.0° 4

ROW 2 = 118.5 15° 315.1 49.5 | 105.0° 5 159.5' 9

ROW 3 = 108.5’ 15° 387.1 41.3 [ 129.00 5 175.4’ 1

ROW 4 = 98.5 15° 386.9 33.2° | 129.0° 5 167.1 1

ROW 5 = 88.5’ 15° 385.4 25.0° | 128.5 5 158.5' 1 o

ROW 6 = 78.5 15° 342.5 16.8" | 114.2° 5 136.0° 10 Revision 0
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Figure 2.5.4-265. Plan of Excavation Footprint and Dewatering Well Locations
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Figure 2.5.4-266. Locations of Shear Wave Data and Generalized Geometry of Upland Complex Old Alluvium Channel
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GEOLOGIC DEPOSITS
(based on Youd and Perkins, 1978; Youd, 1991; and NRC RG 1.198)

TOTAL GRANULAR UNIT %
(Hengesh and Bachhuber, 2003)

SSE® PGA RANGE
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(
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1) Elevation of PMF and possible perched groundwater zones must be considered.

2) The potential for vertical variability (e.g., granular lower strata) must be considered. Borings, continuous cut exposures, etc. are necessary to evaluate this condition.
3) Soils with USCS classification of S, G, and also including classification ML and OH, OL.

4) Classification done according to ASTM D2488(00) and collected according to D1586(00), D1587(00), D3550(01), and D 4220(00).

5) Laboratory soils testing done according to applicable ASTM procedures and according to USNRC RG1.138.

6) Safe shut down earthquake (SSE) determined for specific site. For preliminary investigations, conservative PGA estimate will be used.
7) Very low (VL), Low (L), Moderate (M), High (H), and Very High (VH) are based on standard conventions for liquefaction hazard mapping
8) Documentation of historic and paleoliquefaction to include review of regional and local literature, aerial and/or field reconnaissance, aerial photograph review, discussions with state and/or U.S. Geological Surveys, and review of site geologic and geotechnical studies.

0.25g >0.25g-<0.35g 0.35g
Engineered Fill? | Documented evidence | Documented evidence - Does upper 30m consist | Very Very low 3
(All Soil) NO | ofhistoric liquefaction?® [No ~ | of paleoliquefaction?® [NO ~ of potentially saturated( NO 1 Low to low e
’ ’ granular®) sediment?(2
YES YES YES YES/MAYBE
Y
Y Are sediments primarily
. hesive to 30m depth or Ver Very Low
Perform specific co P q y 5 y >
engineeringpanalysis bedrock with >30% fines and YES "1 Low to Low Low
Clay (CL or CH) or with Pl >30%? (based on field observations(4)/
NO lab tests(5)
Average % granular texture of total
unit thickness to 30m depth
Y
S ED -
Early to Middle Pleistocene
deposits YES
Very
0,
oo [ i o e o e
NO
Y
—) ‘{z:{ —>»{ Low [—>»|Moderate
Late Pleistocene
v deposits YES
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constrained to
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NO Early or Middle Holocene y
deposits YES
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Y
—>{ ]
Historic or Late Holocene Y
deposits YES A
- -

Units?”

Very Low/
Low

Very Low/
Low

POTENTIAL LIQUEFACTION CONSEQUENCES

Level Ground (<10% slope)

No significant effects

Possible limited settlement,
soil “softening”

Possible laterally extensive
settlement, ground oscillation,
soil strength loss, and pipe
floatation

Serious potential for extensive
liquefaction

Slope, or Near Free Face
(within 100m)

No significant effects

Possible localized or restricted
slope movements (inches+)

Possible extensive slope
failure and lateral spread
within about 50-150' of
slopes/free faces

Serious potential for large and
high displacement slope
failure and lateral spread

INVESTIGATION REQUIREMENTS
(Based on NRC Reg. Guide 1.198)

No further liquefaction analyses necessary, document

screening study

Perform quantitative liquefaction triggering analysis with
Seed Simplified/SPT approach and at least one additional
independent method (Vs, CPT, lab) e.g., Youd et al., 2001;
Andrus and Stokoe, 1997,2000; Robertson and Wride, 1998.

Same recommendation as for Moderate (M), but with
additional quantitative analyses of liquefaction extent

and effects

Figure 2.5.4-271. Geologic Liquefaction Screening Flow Chart for Central-Eastern United States for Upper Loess and Lower Loess
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TOTAL GRANULAR UNIT %
(Hengesh and Bachhuber, 2003)

SSE® PGA RANGE

Historic or Late Holocene
deposits

YES

1) Elevation of PMF and possible perched groundwater zones must be considered.

2) The potential for vertical variability (e.g., granular lower strata) must be considered. Borings, continuous cut exposures, etc. are necessary to evaluate this condition.
3) Soils with USCS classification of S, G, and also including classification ML and OH, OL.
4) Classification done according to ASTM D2488(00) and collected according to D1586(00), D1587(00), D3550(01), and D 4220(00).
Laboratory soils testing done according to applicable ASTM procedures and according to USNRC RG1.138.

Safe shut down earthquake (SSE) determined for specific site. For preliminary investigations, conservative PGA estimate will be used.
Very low (VL), Low (L), Moderate (M), High (H), and Very High (VH) are based on standard conventions for liquefaction hazard mapping
Documentation of historic and paleoliquefaction to include review of regional and local literature, aerial and/or field reconnaissance, aerial photograph review, discussions with state and/or U.S. Geological Surveys, and review of site geologic and geotechnical studies.
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soil strength loss,and pipe
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Slope, or Near Free Face
(within 100m)

No significant effects

Possible localized or restricted
slope movements (inches+)

Possible extensive slope
failure and lateral spread
within about 50-150' of
slopes/free faces

Serious potential for large and
high displacement slope
failure and lateral spread

INVESTIGATION REQUIREMENTS
(Based on NRC Reg. Guide 1.198)

No further liquefaction analyses necessary, document

screening study

Perform quantitative liquefaction triggering analysis with
Seed Simplified/SPT approach and at least one additional
independent method (Vs, CPT, lab) e.g., Youd et al., 2001;
Andrus and Stokoe, 1997, 2000; Robertson and Wride, 1998.

Same recommendation as for Moderate (M), but with
additional quantitative analyses of liquefaction extent

and effects

Figure 2.5.4-272. Geologic Liquefaction Screening Flow Chart for Central-Eastern United States for Upland Complex Alluvium and Upland Complex Old Alluvium
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Figure 2.5.4-273. Liquefaction Analysis Flow Chart
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Figure 2.5.4-274. Cyclic Stress Ratio vs (N1)60CS Corrected Blow Counts for 0.25 PGA (modified from Youd et al. 2001)
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Figure 2.5.4-275. Cyclic Stress Ratio vs (N1)60CS Corrected Blow Counts for 0.17 PGA (modified from Youd et al. 2001)
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Uniform Surcharge=250 psf

AAAAAAARNRANARIANAY Finished Ground

Level Grade: +133 5'

COMPACTED SAND BACKFILL

Ko=07

Friction angle: 35 degrees From Figure 2.5-91
Saturated unit weight: 125 pcf Unit 1

Updated Final Safety Analysis Report
(Reference 2.5.4-201)

Moist unit weight: 120 pcf
Bouyant unit weight: 63 pcf

NOTES:

(1) Earth pressures calculated for level backfill surface,
250 psf surcharge, vertical wall with no wall friction,
at-rest coefficient of 0.7 for heavy compaction.

J

5 psf

(2) Backfill compacted to minimum 95%
ASTM D-1557 maximum dry density.

(3) Finished Ground Level Grade: +133.5 feet Design Groundwater Level: +85 feet

BUILDING WALL

(4)  Elevations Referenced to NAVD 88
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Figure 2.5.4-276. Lateral Earth Pressures and Hydrostatic Loadings for Compacted Sand Structural Fill/Backfill
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