Summary of
Information for
prior borings



Bottom

Surface Begin Hole
Hole # ]| Lattitude Longitude Northing (Y) | Easting (X) Elev. |[Core Elev. Elev. Notes
(ft) (ft) (ft.)
B-1 39.081889 -84.523266 |400475.1155(1394214.2883| 551.8 476.4 461
B-2 39.082305 -84.523248 |400626.5664| 1394222.8896| 547.3 476.3 467
B-3 39.083550 -84.523593 |401082.0442(1394135.2672| 543.9 486.3 451
B-4 39.082326 -84.523130 |400633.5459| 1394256.4784| 534.1 469.5 452.8
B-5 39.082093 -84.523017 |400547.8263(1394286.5834| 528.9 460.8 452.1
B-6 39.082307 -84.522879 1400624.7881| 1394327.5174| 515.4 460.9 446.9
B-7 39.081937 -84.522908 |400490.1980( 1394316.3025| 520.9 457.4 449.3
B-8 39.082655 -84.522966 |400752.2567| 1394305.7394| 516.8 454.1 441.8
B-9 39.082111 -84.522813 |400553.2281(1394344.7712| 512.9 456.5 441
B-10 39.081980 -84.522806 |400505.3797|1394345.5428| 512.6 454.6 441.3
B-11 | 39.081116 -84.523016 |400192.0937(1394278.8966| 541.7 471.3 457.1
B-12 39.081114 -84.522647 |1400188.9924| 1394383.7015| 507.7 459.2 439.7
B-13 | 39.083164 -84.523148 |400938.5361(1394258.2756| 518.3 451.3 440.3
B-14 39.083607 -84.523264 1401100.8182| 1394228.9395| 511.8 440.8 435.9
B-15 | 39.081671 -84.522933 | 400393.7752| 1394307.0330( 528.4 466.9 452.8
B-16 39.081387 -84.522693 |400288.7672| 1394372.9397| 504.4 460 450.7
H-1 39.081560 -84.522656 |400351.4436( 1394384.9005| 500 NA 460.5 R
H-2 39.081697 -84.522686 |400401.5015|1394377.4704| 505.7 NA 473.6 R
H-3 39.081832 -84.522723 | 400451.0446| 1394367.9766( 505.4 NA 470.6 R
H-4 39.081968 -84.522741 |400500.4921| 1394364.1271 504 NA 491.7 R




Bottom

Surface Begin Hole
Hole # ]| Lattitude Longitude Northing (Y) | Easting (X) Elev. |[Core Elev. Elev. Notes
(ft) (ft) (ft.)
H-5 39.082104 -84.522757 |400550.1713(1394360.4841| 506.9 NA 498.9 R
H-6 39.082240 -84.522796 |400600.0354| 1394350.5762| 508.7 473.6 458.7
H-7 39.082375 -84.522828 |400649.2318( 1394342.5501| 508.7 NA 453.7 R
H-8 39.082513 -84.522854 |400699.7109| 1394336.4793| 509.3 472.5 471.5
H-9 39.082645 -84.522926 |400748.2707(1394316.9397| 510.3 NA 467.3 R
H-10 39.082783 -84.522952 1400798.8511| 1394310.7054| 511.6 NA 459.6 NR
H-11 | 39.082917 -84.522995 |400847.6026(1394299.6686| 514.2 NA 488.1 R
H-12 39.083049 -84.523034 |400896.1404| 1394289.6193| 512.2 NA 490.2 R
H-13 | 39.083184 -84.523075 |400945.5382(1394279.0092| 510.9 NA 489.5 R
H-14 39.083314 -84.523140 |400993.4199| 1394261.7692| 510.8 NA 499.2 R
H-15 | 39.083452 -84.523189 |401043.7746(1394249.0734| 512.1 NA 499.1 R
H-16 39.083846 -84.523258 1401187.5233]| 1394232.6621| 492.1 NA 429.8 R
HCN-105 39.079788 -84.523026 |[399708.6330|1394265.3450| 519.4 NA 482.9 NR
HCN-10¢ 39.080080 -84.523269 |399816.5010(1394198.7640| 538.8 NA 493 NR
HCN-107] 39.080195 -84.523048 |399856.9690(1394262.4220| 541.8 485.9 476.8
HCN-108 39.080663 -84.523294 |400028.9410(1394196.4260| 548.2 NA 497.9 NR
HCN-109 39.081011 -84.523345 |400155.9780(1394184.7920| 550.7 NA 500.3 NR
HCN-11Q 39.081274 -84.523339 |[400251.7030]1394188.6410| 552.3 501.3 491.3
HCN-111f 39.081492 -84.523356 |400331.1890(1394185.5950| 552.2 495.8 485.8
HCN-112 39.081532 -84.523481 |400346.5490]1394150.4470| 568.7 514.7 503.7




Bottom

Surface Begin Hole
Hole # ]| Lattitude Longitude Northing (Y) | Easting (X) Elev. |[Core Elev. Elev. Notes
(ft) (ft) (ft.)
HCN-113 39.081716 -84.523518 |400413.7820(1394141.4490| 565.8 511.8 500.8
HCN-114 39.081894 -84.523745 |[400480.0400)1394078.4800| 583.3 541.3 531.3
HCN-115 39.082191 -84.523757 |400588.2590]11394077.4990| 584.2 538.2 527.2
HCN-114 39.082368 -84.523782 |400652.8670]11394071.8490| 577.3 532.3 521.8
HCN-117 39.082476 -84.524098 |400694.2020(1393983.0520| 598.1 564.1 553.6
HCN-118 39.082779 -84.524055 |[400804.2570]1393997.7290| 585.7 544.3 534.7
HCN-119 39.082970 -84.523995 |400873.4220(1394016.3150| 554.9 521.4 504.9
HCN-121] 39.083353 -84.524026 |(401013.0760]1394010.6440| 574.1 NA 530.6 NR
HCN-65( 39.078947 -84.522078 |399396.3810(1394527.5300| 494.9 NA 433.4 NR
HCN-66( 39.079320 -84.522384 |399534.1430(1394443.7280| 507.8 NA 464.3 NR
HCN-67| 39.079632 -84.522463 |399648.2500]1394423.8530| 513.3 NA 411.8 NR
HCN-68( 39.079958 -84.522686 |399768.3710(1394363.2240| 508.7 448.5 437.7
HCN-69( 39.080198 -84.522683 |399855.7400(1394366.0330| 510.5 NA 460.2 NR
HCN-72( 39.081096 -84.523000 |400184.7340(1394283.3950| 539.3 473.3 463.3
HCN-73| 39.081356 -84.523051 |[400279.7300]1394271.0430| 541.1 NA 499.6 NR
HCN-74| 39.081617 -84.523103 |[400375.0950]1394258.4150| 544.6 480.6 470.6
HCN-75( 39.081867 -84.523146 |400466.3980(1394248.2520( 546.4 NA 504.9 NR
HCN-76( 39.082156 -84.523218 |400572.0870(1394230.1770| 548.3 489.3 471.3
HCN-77( 39.082398 -84.523212 |400660.1650(1394233.8550| 545.3 NA 503.8 NR
HCN-78| 39.082646 -84.523260 |[400750.7720)1394222.2560| 544.7 486.7 463.7




Bottom

Surface Begin Hole
Hole # ]| Lattitude Longitude Northing (Y) | Easting (X) Elev. |[Core Elev. Elev. Notes
(ft) (ft) (ft.)
HCN-79( 39.082968 -84.523335 |400868.4950(1394203.6000| 541.2 NA 499.7 NR
HCN-80| 39.083189 -84.523380 |[400949.2520]11394192.6330| 540.3 465.3 455.3
HCN-81| 39.083622 -84.523433 |401107.2520]1394181.1250| 528.7 NA 463.2 NR
HCN-82| 39.083744 -84.523494 |[401152.0630]1394164.8100| 532.5 460 450
HCN-83| 39.084085 -84.523620 |(401277.0280]1394131.8360| 535.9 456.9 446.9
HCN-84| 39.084488 -84.523438 |1401423.0970| 1394197.5740| 494.1 428.6 416.6
HCN-85( 39.084710 -84.523433 |401503.2030( 1394199.3690| 488.9 423.9 411.9
HCN-86| 39.084929 -84.523479 |1401583.9460( 1394172.7860| 486.7 426.2 415.2
HCN-87( 39.085121 -84.523498 |401653.1280( 1394174.3370| 488.7 421.7 411.2
S-1 39.081503 -84.523300 |400334.9898| 1394201.5668| 553.1 NA 526.7 R*
S-2 39.081782 -84.523283 |400436.2416(1394208.5833| 552 NA 527 R*
S-3 39.082058 -84.523285 |400536.6818| 1394210.3906 551 NA 520.9 R*
S-4 39.082319 -84.523300 |400631.9362(1394208.3412| 549.2 NA 520.5 R*
S-5 39.082607 -84.523366 |400737.0665| 1394191.7545| 548.5 NA 519.8 R*
S-6 39.082874 -84.523442 |400834.8060( 1394172.5812| 549.2 NA 520.5 R*
S-7 39.083145 -84.523525 1400934.0037| 1394151.1590| 548.5 NA 523.3 R*
S-8 39.083432 -84.523560 |401038.7169(1394143.4873| 545.7 NA 515.9 R*
S-9 39.083674 -84.523618 |401127.3727|1394129.0844| 544.7 NA 508.9 R*
NOTES: NR = NO REFUSAL
R = REFUSAL

* Sounding was advanced through weak shale




Soil Test Results
(HCN Borings)
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Unconsolidated Undrained
Sample Type: ST
Description: BROWN SILT, MOIST - MED
STIFF
LL=26 PL=22
Assumed Specific Gravity= 2.70
Remarks: Lab No. 11,721

Pl= 4

Figure

Results
C, psi 11.084
¢, deg 0
Tan{¢} 0
% 16
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Normal Stress, psi
30 Sample No. 1
© | Water Content, % 28.7
25 __ | Dry Density, pcf 95.9
B | Saturation, % 102.3
7| E | Void Ratio 0.7574
@ 20 Diameter, in. 2.860
4 . . Height, in. 5.540
£ / Water Content, % 28.7
15 + | Dy Density, pcf 95.9
£ 7 @ | Saturation, % 102.3
S % | Void Ratio 0.7574
2 10 4 Diameter, in. 2.860
// Height, in. 5.540
Strain rate, in./min. 0,055
5
Back Pressure, psi 0.00
/
0 _ Cell Pressure, psi 25.00
0 5 10 15 20 | Fail. Stress, psi 22.17
Axial Strain, % Utt. Stress, psl
o, Failure, psi 47.17
Type of Test: o; Failure, psi 25.00

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-65 Depth: 25-27'

Sample Number: 10/ST

Proj. No.: N1105229 Date Sampled: 1-6-11

TRIAXIAL SHEAR TEST REPORT

H.C. Nuttin

A _Terracon Company

Tested By: SV

Checked By: GS
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P, psi

Stress Paths: o indicates peak + indicates end

Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS

Project No.: N1105229 Figure

Source of Sampie: HCN-65 _ Depth: 25-27 Sample Number: 10/8T

H.C. Nutting - A Terracon Company

Tested By: SV Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, psf 4619.1
Undrained shear strength, psf 2309.6
Failure strain, 9.6
Strain rate, in./min. 0.041
Water content, % N/A
Wet density, pcf 131.2
Dry density, pef N/A
_Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 2.840
Specimen height, in. 4,180
Height/diameter ratio 1.47

Description: BROWN GRAY GRAVELLY LEAN CLAY, MOIST - STIFF

—— e

L =41 PL=21 Pl =20 Assumed GS=2.70 Type: ST
Project No.: N1105229 Client; PARSONS BRINCKERHOFF
Date; 12-29-10
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJIS
Lab No. 12,217 KENTON COUNTY, KENTUCKY:

Source of Sample; HCN-66 Depth: 10-12'

Sample Number: 5/S8T

UNCONFINED COMPRESSION TEST

Figure H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS




39 Total Effective + |
C, psi 2.770 2.270 - R
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Total Normal Stress, psi \ \{
Effective Normal Stress, psi — — — I [
60 Sample No. 1 2 3
Water Content, 30.5 25.2 26.0 .
50 __ i Dry Density, pcf 927 96,2 94.6 ) 1
3 | Saturation, 99.9 897 88.9
= 3| £ | void Ratio 0.8310 0.7656 0.7947
2 40 = — Diameter, in. 2,880 28566 2871
o N Height, in. 5770 5760 57757
@ .
2 . Water Content, 28.7 26.4 27.5
@ 30 + | Dry Density, pcf 85.3 G8.8 97.1
o Ve e 2| 2 | Saturation, 1000 100.0  100.0
2 = —— 1| % | void Ratio 0.7818 0.7181 0.7483
& 20T = - Diameter, in. 2,854 2,840 2.846
e Height, in. 5.718 5,708 5.707
{f\ Strain rate, in./min. 0.001 0.001 0,001
10 1 Back Pressure, psi 60.00 60,00  60.00
ld Cell Pressure, psi 70.00  80.00  90.00
0 Fail. Stress, psi 22.88 2540 44,17
0 2.5 5 7.5 10 Total Pore Pr., psi 61.00  69.00 68.10
Axial Strain, % Ult. Stress, psi
Total Pare Pr., psi -
o, Failure, psi 31.88 3640  66.07
Type of Test: — . )
CU with Pore Pressures g, Failure, psi 8.00 1L00  21.90
Sampie Type: ST Client: PARSONS BRINCKERHOFF
Description: GRAY SILT
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS |]
LL=27 PL= 22 Pl=5 KENTON COUNTY, KENTUCKY
Assumed Specific Gravity=2.72 Source of Sample: HCN-66 Depth: 20-22'
Remarks: Lab No. 12,221 Sample Number: 9/ST
Electrical Shut down during test, unable to Proj. No.: N1105229 Date: 12-3-10
retreive data after that peint. TRIAXIAL SHEAR TEST REPORT
Figure H. C. NUTTING COMPANY

Tested By: FCE

Checked By: GS
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Stress Paths: Tofal Effective — — —
Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIJS
Source of Sample: HCN-66 Depth: 20-22' Sample Number: 9/ST
Project No,: N1105229 Figure H. C. NUTTING COMPANY

Tested By: FCE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, psf 27542
Undrained shear strength, psf 1377.1
Failure strain, % 7.8
Strain rate, in./min. 0.055
Water content, % 253
Wet density, pcf 127.8
Dry density, pcf 102.0
Saturation, % 104.7
Void ratio 0.6532
Specimen diameter, in. 2.830
Specimen height, in. 5.520
Height/diameter ratio 1.95

Description: BROWN LEAN CLAY W/STLT LENSES, MOIST - STIFIF

LL = | PL=

Pl=

| Assumed GS= 2,70 Type: ST

Project No.: N1105229
Date Sampled: 1-31-11

Remarks:
Lab No. 743

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIJS
KENTON COUNTY, KENTUCKY
Source of Sample: HCN-66 Depth; 22-24'
Sample Number; 10/5T
UNCONFINED COMPRESSION TEST

H.C. Nutting

Tested By: 3V

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, psf 1428.1
Undrained shear strength, psf 714.1
Failure strain, % 11.6
Strain rate, in./min. 0.055
Water content, % 28.5
Wet density, pcf 122.6
Dry density, pcf 95.4
Saturation, % 100.3
Void ratio 07671
Specimen diameter, in. 2,860
Specimen height, in. 5.500
Height/diameter ratio 1.4 1.92

Description: BRSQN LEAN CLAY W/SILT AND SAND LENSES, MOIST - MED STIFF

LL =238 | PL=19

| PI=9 | Assumed GS=2.70 | Type: ST

Project No.: N1105229
Date Sampled: 1-31-11

Remarks:
Lab No. 744

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO, 6-17 BRENT SPENCE BRIDGE RWIJS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-66 Depth: 28-30'

Sample Number: 12/ST

UNCONFINED COMPRESSION TEST

H.C. Nuttinrg

Lo A Terracon Compa
S S

Tested By: SV

Checked By: GS
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Unconsolidated Undrained
Sample Type: ST

SAND LENSES, MOIST - MED STIFF
LL=28 PL= 19 Pl=9
Assumed Specific Gravity=2.70
Remarks: Lab No. 12,224

Figure _

Description: BROWN LEAN CLAY W/SILT AND

Resuits
C, psi 6.747 R ¥
b, deg 0 -
Tan( 0 | I
w16 ] J
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0 | i
0 8 16 24 32 40 48
Normal Strass, psi
15 Sample No. 1
1 1 Water Content, 27.6
12.5 _ | Dry Density, pef 98.3
8 | Saturation, 104.2
17 £ | Void Ratio 0.7147
E 10 7 Diameter, in. 2.850
i » Height, in. 5.560
o}
2 . | Water Content, 27.6
D 7.5 7 + | Dry Density, pcf 98.3
] / 2 | Saturation, 104.2
2 / + | Void Ratio 0.7147
2 5 Diameter, in. 2.850
//. Height, in. 5.560
/ Strain rate, in./min. 0.035
2.5 :
Back Pressure, psi 0.00
0 A Cell Pressure, psi 30.00
0 5 10 15 20| Fail. Stress, psi 13.49
Axial Strain, % Ult. Stress, psi
g, Failure, psi 43.49
Type of Test: g, Failure, psi 30.00

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-66 Depth: 28-30'
Sample Number: 12/ST
Proj. No.: N1105229 Date: 12-6-10

TRIAXIAL SHEAR TEST REPCRT

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS




P, psi

Stress Paths: o indicales peak  + indicates end
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Client: PARSONS BRINCKERHOFF

Source of Sample: HCN-66
Project No.; N1105229

Project: PROJECT ITEM NO, 6-17 BRENT SPENCE BRIDGE RWIS
Sample Number: 12/8T

Depth: 28-30'
Figure

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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Total Normal Stress, psi
Effective Normal Stress, psi — — —
%0 4 | Sample No. 1 2 3
] Water Content, 24.1 24.1 24.1
75 __ [ Dry Density, pcf 1025 1025 1025
: B | Saturation, 99.8 99.8 99.8
£ | Void Ratio 0.6566 0.6566 0.6566
2 B0 Diameter, in. 2.894  2.804  2.894
& , Helght, in. 5782 5782 5782
o
e Water Contant, 24.1 24.1 24.0
w45y + | Dry Density, pcf 102.5 102.6  102.7
2 ,’ ; 2| & |Saturation, 1060.0 1000 100.0
2 I z Void Ratio 0.6566 0.6548 0.6530
5 aoff Diameter, in. 2.894 2918 2939
Height, in. 57182  5.681 5.595
~ 11 | Strain rate, in./min. 0.001 0.001 0.001
15 / Rack Pressure, psi 50.0 50.0 50.0
: Celt Pressure, psi 70.0 85.0 95.0
ol _ . Fail. Stress, psi 18.5 379 84.6
0 5 10 15 20 Total Pore Pr., psi 59.0 654 556
Axial Strain, % Ult. Stress, psi
Total Pore Pr., psi
o T iy
CU with Pore Pressures : P , : :
Sample Type:; Stage Test Client: PARSONS BRINCKERHOFF
Description: GRAY SILTY CLAY
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
LL= 24 PL= 20 Pl= 4 KENTON COUNTY, KENTUCKY
Agsumed Specific Gravity= 2,72 Source of Sample: HCN-66 Depth: 35-37
Remarks: Lab No, 12,226 Sampie Number: 14/ST
Proj. No.: N1105229 Date: [-6-11
TRIAXIAL SHEAR TEST REPORT
Figure H. C. NUTTING COMPANY

Tested By: FCE Checked By: GS
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Source of Sample: HCN-65
Project No.: N1105229

Client: PARSONS BRINCKERHOFF
Project: PROJECT [TEM NO. 6-17 BRENT SPENCE BRIDGE RWIS

Depth: 35-37'
Figure

Sample Number; 14/8T
| H. C. NUTTING COMPANY

Tested By: FCE

Checked By: GS
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Sample Type: ST

MED STIFF
LL=29

Figure

Unconsolidated Undrained

PlL= 21
Assumed Specific Gravity=2.71
Remarks: Lab No. 12,227

Description: BROWN LEAN CLAY, MOIST -

Pl= 8

Results 3
C, psi 9.161 “I;j” '
. deg 0 H
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Normal Stress, psi
30 Sample Na. 1
Water Ceontent, 28.9
25 T __ | Dry Density, pcf 94.8
B | Baturation, 99.8
£ | Void Ratio 0.7842
B 20 Diameter, in. 2,870
v ] 1] 1 Height, in. 5,560
2 Water Centent, 28.9
n 15 — + | Dry Density, pef 94.8
9 7 o Saturation, 99.8
2 = | Void Ratio 0.7842
2 10 Diameter, in. 2,870
/ Height, in. 5.560
7 Strain rate, in./min. " 0.055
5
7 Back Pressure, psi 0,00
0 [ Cell Pressure, psi 40.00
° 5 10 15 20 | Fail, Stress, psi 18.32
Axial Strain, % Ult. Stress, psi
o, Failure, psi 58.32
Type of Test: o; Failure, psi 40.00

Client: PARSONS BRINCKERHOFF

Depth: 40-42'

. Date: 12-29-10

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
KENTON COUNTY, KENTUCKY
Source of Sample: HCN-66

Sample Number: 16/ST
Proj. No.: N1105229

TRIAXIAL SHEAR TEST REFPORT

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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Stress Paihs: o indicates peak + indicates end

Client: PARSONS BRINCKERHOFF
Project: PROJIECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Source of Sample: HCN-66 Depth: 40-42' Sample Number: 16/ST

Project No.: N1105229 Figure H. C. NUTTING COMPANY

Tested By: SV Checked By: GS




Unconsoclidated Undrained

Sample Type: ST

Description: BROWN LEAN CLAY W/SILT
LENSES, MOIST - MED STIFF

Assumed Specific Gravity= 2.70
Remarks: Lab No, 12,182

Figure

33 Results ——
C, psi 11.342 Ty
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Normal Stress, psi
30 Sample No. 1
Water Content, 26.9
25 __ | Dry Density, pef 101.0
e 4| S | Saturation, 108.6
£ | Void Ratio 0.6696
@ o0 Diameter, in, 2,870
o Height, in. 5.370
o)
s / Water Content, 26.9
w15 += | Dry Dep5|ty, pcf 101.0
2 - @ Saturation, 108.6
2 7 = | Void Ratio 0.6696
8 10 7 Diameter, in. 2.870
/ Height, in. 5.370
Strain rate, in./min. 0.053
5
Back Pressure, psi 0.00
0 Cell Pressure, psi 40.00
0 5 10 15 20 | Fail. Stress, psi 22.68
Axial Strain, % Ult. Stress, psi
a, Failure, psi 02.68
Type of Test: o, Failure, psi 40.00

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-67 Depth: 40-42'
Sample Number: 14/ST
Proj, No.: N1105229 Date; 11-27-10

TRIAXIAL SHEAR TEST REPORT

H. C. NUTTING COMPANY

Tested By: SV Checked By: GS
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Stress Paths: o indicales peak  + indicates end

Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Source of Sample: HCN-67 Depth: 40-42' Sample Number: 14/8T

Project No.: N1105229 Figure H. C. NUTTING COMPANY

Tested By: 8V Checked By: GS




UNCONFINED COMPRESSION TEST

4000
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I \
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z 1.
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0

10 15 20

Axial Strain, %

Sample No. 1
Unconfined strength, psf 2367.9
Undrained shear strength, psf 1184.0
Failure strain, % 11.7
Strain rate, in./min. 0.055
VWater content, % 26.0
Wet density, pcf 126.5
Dry density, pcf 100.4
Saturation, % 103.4
Void ratio 0.6792
Specimen diameter, in. 2.820
Specimen height, in. 5.540
Height/diameter ratio 1.96

Description: GRAY LEAN CLAY W/SILT LENSES, MOIST - MED STIFF

LL = PL =

| Assumed GS= 2.70 Type: ST

Project No,: N1105229
Date Sampled: 2-10-11

Remarks:
Lab No. 12,187

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
KENTON COUNTY, KY

Source of Sample: HCN-67 Depth: 55-57

Sample Number: 19/8T

UNCONFINED COMPRESSION TEST

H.C. Nutting

Tested By: 8V

Checked By: GS




UNCONFINED COMPRESSION TEST
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0 5 10 15 20
Axial Strain, %
Sampie No. 1
Unconfined strength, psf 2807.8
Undrained shear strength, psf 1403.9
Failure strain, % 12.5
Strain rate, in./min. 0.055
Water content, % 24.6
Wet density, pef 126.5
Dry density, pcf 101.6
Saturation, % 100,6
Void ratio 0.6596
Specimen diameter, in. 2.730
Specimen height, in. 5.590
Height/diameter ratio 2,05
Description: GRAY LEAN CLAY W/SAND LENSES, MOIST - STIFF
LL = PL = Pl = Assumed GS=2.70 Type: ST
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Pate Sampled: 2-10-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab No. 12,192 KENTON COUNTY, KY
Source of Sample: HCN-67 Pepth: 75-77'

Sample Number: 24/ST

Figure

Tested By: SV Checked By: GS

UNCONFINED COMPRESSION TEST

H.C. Nuttin

A Terracon Comparny
PP i




UNCONFINED COMPRESSION TEST

200000
\
150000
- \
g
" \
z
s il \
10000
2 0 7 | N\
@ .
: \
Q.
£ \
Q
3 \
50000 \
\ -
L]
0Lt
0 1 2 3 4
Axial Strain, %
Sample No, 1
Unconfined strength, psf 1105211
Undrained shear strength, psf 55260.6
Failure strain, 3.0
Strain rate, in./min. 0.020
Water content, % 3.6
Wet density, pcf 1555
Dry density, pcf 150.0
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.970
Speacimen height, in. 2.000
Height/diameter ratio 1,02
Description: SHALE
LL = PL = Pl = | Assumed GS= Type: Shale
Project No.; N1105229 Client; PARSONS BRINCKERHOFF
Date: 1-4-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RW/S

Lab No. 14,916 KKENTON COUNTY, KENTUCKY .
-1| Source of Sample: HCN-68 Depth: 63.2-63.6
Sample Number: C2

UNCONFINED COMPRESSION TEST

Fige____ H. C. NUTTING COMPANY

Tested By: SV Checked By: GS




UNCONFINED COMPRESSION TEST

400000

300000

200000

Compressivé Stress, psf

100000

2 3 4

Axial Strain, %

Sample No. 1
Unconfined strength, psf 2675755
Undrained shear strength, psf 1337877
Failure sirain, 2.2
Strain rate, in./min. 0.030
Water content, % 3.7
Wet density, pcf 157.8
Dry density, pof 152.1
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.970
Specimen height, in. 3.070
Height/diameter ratio 1.56
Description: SHALE
LL = PL= Pl = | Assumed GS= | Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-4-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 14,815 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-68 Depth: 68.4-68.8'
Sample Number: C3
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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UNCONFINED COMPRESSION TEST
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5000 /
/
0
0 1.5 3 4.5 3
Axial Strain, %
Sample No. 1
Unconfined strength, psf 153431
Undrained shear strength, psf 7671.5
Failure strain, 4.5
Strain rate, in./min, 0.026
Water content, % [1.3
Wet density, pcf 141.6
Cry density, pef 127.3
Saturation, % N/A
Void ratio N/A,
Specimen diameter, in. 2.010
Specimsn height, in. 2,670
Height/diameter ratio 1.33
Description: SHALE
LL = PL= Pl = Assumed GS= Type: Shale
Project No.: N1105229 1 Client: PARSONS BRINCKERHOFF
Date: 1-5-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab Nec. 14,930 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-72 Depth: 68.9-69.2'
Sample Number: C1
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 19933.0
Undrained shear strength, psf 9966.5
Failure strain, % 1.8
Strain rate, in./min. 0.029
Water content, % 6.1
Wet density, pcf 144 4
Dry density, pcf 136.0
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 2.060
Specimen height, in. 2.990
Height/diameter ratio 1.45
Description: SHALE
LL = | PL = Pl = | Assumed GS= Type: Shale

Project No.: N1105229
Date Sampled: 1-27-11

Remarks:
Lab No. 13,080

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO., 6-17 BRENT SPENCE BRIDGE RWIS
KENTON COUNTY, KENTUCKY

Source of Sample: TICN-72

Sample Number: C1

Depth: 70.5-70.9"

Tested By: MRE

UNCONFINED COMPRESSICN TEST

H.C. Nuttin

Checked By: GS




UNCONFINED COMPRESSION TEST

Lab No. 14,931

Figure
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 15624.5
Undrained shear strength, psf 7812.2
Failure strain, 2.6
Sfrain rate, in./min, 0.039
Water content, % 8.4
Wet density, pcf 145.9 i
Dry density, pcf 134.6 '
Saturation, % N/A
Void ratio N/A 7
Specimen diameter, in. 2,070 :
Specimen height, in. 3.960
Height/diameter ratio 1.91
Description: SHALE
LL = PL= Pl = | Assumed GS= | Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-5-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS

KENTON COUNTY, KENTUCKY
Source of Sample: HCN-72 Depth: 70.5-71'
Sample Number: C2

UNCONFINED COMPRESSION TEST

H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS
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Normal Stress, psf
6000 Sample No. 1
Water Content, 214
5000 __ | Bry Density, pcf 101.8
8 | Saturation, 88.1
o = 1| € | Veid Ratio _ 0.6563
@ 4000 : Diameter, in. 2.790
o 4 Height, in, 4,170
n
£ / Water Content, 214
¢ 3000 7 +3 | Dry Density, pcf 101.8
Be] @ | Saturation, . 88.1
2 / + | Void Ratio 0.6563
& 2000 : Diametet, in. 2.790
/ _ Height, in. 4.170
Strain rate, in./min. 0.041
1000
/ Back Pressure, psf 0.0
|
o _ Cell Pressure, psf 16.0
a 10 20 30 40 1 Fail. Stress, psf 4313.2
Axial Strain, % Ult, Stress, psf
o, Failure, psf 4329.2
Type of Test: .
Unconsolidated Undrained as_Fallure, pst 160
Sample Type: ST Client: PARSONS BRINCKERHOFF
Description: BROWN LEAN CLAY, MOIST - :
STIFF Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
LL= 31 PL= 20 Pl= 11 KENTON COUNTY, KENTUCKY
Assumed Specific Gravity= 2.70 Source of Sample; HCN-73 Depth: 15-17'
Remarks: Lab No. 11,480 Sample Number: 7/8T
Proj. No.: N1105229 Date: 12-3-10
TRIAXIAL SHEAR TEST REPORT -
Figure H. C. NUTTING COMPANY

Tested By: SV Checked By: GS
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p, psf
Stress Paths: o indicates peak  + indicates end
Client: PARSONS BRINCKERHOFF ' ;
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Source of Sample: HCN-73 Depth: 15-17 Sample Number: 7/ST
Project No.: N1105220 Figure H. C. NUTTING COMPANY

Tested By: SV Checked By: GS




48 Results
C, psi 41.178 —
, deg 0 = = f /]
Tan 0 - ™ .
) = . 7/
5 32 <+ [L /
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@ 18 vi
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0 16 32 48 64 80 96
Normal Stress, psi
90 Sample Ne. 1
] Water Content, 14.3
75 __ | Pry Density, pef 120.7
2 | Saturation, 97.2
) 7 £ | Void Ratio 0.3969
ER |y = 1 Diameter, in. 2.850
5 f Height, in. 5.110
o)
g l,/ Water Content, 143
w45 += | Dry Density, pef 120.7
2 2 Saturation, 972
2 f = | Void Ratio 0.3969
& aop Diameter, in, 2.850
[i Height, in. 5.110
fl Strain rate, in./min. 0.051
15
,' Back Pressure, psi 0.00
o Cell Pressure, psi 12.00
0 5 10 15 20 | Fail. Stress, psi 82.36
Axial Strain, % Ult. Stress, psi
o; Failure, psi 94,36
Type of Test: . .
Unconsolidated Undrained oy Failure, psi 12.00
Sample Type: ST Client: PARSONS BRINCKERHOFF
Description: BROWN LEAN CLAY WITH SAND _
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
LL= 43 PL= 21 Pl= 22 KKENTON COUNTY, KENTUCKY
Assumed Specific Gravity=2.70 Source of Sample: HCN-74 Depth; 12.5-14.5
Remarks: LabNo. 11,617 Sample Number: 6/3T
‘ Proj. No.: N1105229 Date: 12-29-10
TRIAXIAL SHEAR TEST REPORT
Figure H. C. NUTTING COMPANY

Tested By: SV Checked By: GS
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P, psi
Stress Paths: o indicates peak  + indicates end
Client: PARSONS BRINCKERHOFE
Project: PROJECT ITEM NQO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN.74 Depth: 12.5-14.5' Sample Number: 6/5T
Project No.: N1105229 Figure ______ H. C. NUTTING COMPANY

Tested By: SV Checked By: GS




Axial Strain, %

20 Total Pore Pr., psi
Ult. Stress, psi
Total Pore Pr,, psi

Type of Test:!

LL=43

Figure

CU with Pore Pressures
Sample Type: Stage Test
Description: BROWN LEAN CLAY WITH SAND

PL= 21

Assumed Specific Gravity=2.70
Remarks: Lab No. 11,617

Pl=22

g, Failure, psi
o, Failure, psi

30 Total Effective
C, psi 0 0.370 ot
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0 10 20 30 40 50 60
Total Normal Stress, psi
Effective Normal Stress, psi — — —
€0 Sample No. 1 2 3
Water Content, 18.8 18.8 18.8
50 _ | Dry Density, pcf 1114 111.4 111.4
8 | Saturation, 98.8 98.8 08.8
— £ | Void Ratio 0.5129 0.5129 0.5129
G40 Diameter, in. 2.852 2,852  2.852
i Height, in. 5707 5707 5707
w0
= = 3 Water Content, 18.7 187 18.6
v 30 ) +w | Dry Density, pcf 112.0 112.1 112.2
2 T 2 | Saturation, 100.0 100.0 1000
2 % | Void Ratio 0.5050 0.5042 0.5025
S =20 f Diameter, in. 2.847 2,883 2920
/ 2 Height, in. 5697 5553 5407
, i Strain rate, in./min. 0.001  0.001  0.001
10 ; | Back Pressure, psi 60.00 60,00  60.00
Vs Cell Pressure, psi 660.00 72.00 82.00
0 Fail. Stress, psi 796 1597 3290
¢! 5 10 15

61.00  63.00 60.90

1296 2497 5400
5.00 9.00 21.10

Sample Number: 6/ST
Proj. No.: N1105229

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
KENTON COUNTY, KENTUCKY
Source of Sample: HCN-74

Depth: 12.5-14.5'

Date: 12-3-10

TRIAXIAL SHEAR TEST REPORT

H. C. NUTTING COMPANY

Tested By: FCE

Checked By: GS
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Client: PARSONS BRINCK ERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN-74
Project No.: N1105229

Depth: 12.5-14.5'

Figure
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ple Number: 6/ST

H. C. NUTTING COMPANY

Tested By: FCE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axtal Strain, %
Sample No. 1
Unconfined strength, psf 83817.1
Undrained shear sirength, psf 41508.5
Failure strain, 2.7
Sirain rate, in./min. 0.034
Water content, % 52
Wet density, pcf 144.5
Dry density, pcf 137.3
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.970
Specimen height, in. 3.440
Height/diameter ratio 1.75
Description: SHALE
LL = | PL= | Pl= GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFYF
Date: 1-11-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab No. 14,933 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-74 Depth: 69.2-69.6'

Sample Number: C2

UNCONFINED COMPRESSION TEST

Figure L_H. C. NUTTING COMPANY

Tested By: MRE Checked By: GS
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UNCONFINED COMPRESSION TEST

20000

15000

10000

Compressive Stress, psf

5000

P 3

Axial Strain, %

Sample No. 1
Unconfined sirength, psf 10588.1
Undrained shear strength, psf 5294.0
Failure strain, 2.9
Strain rate, in./min, 0,031
Water content, % 13.5
Wet density, pcf 141.8
Dry density, pef 125.0
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 2.030
Specimen height, in. 3.140
Height/diameter ratio 1.55
Description: SHALE
LL = PL= | Pl= Assumed GS= Type: Shale
Project No.; N1105229 Client: PARSONS BRINCKERHOFF
Date: [-17-11 .
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 13,079 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-74 Depth: 69.2-69.5'
Sample Number; C3
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPAN

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 0938549
Undrained shear strength, psf 46947.5
Failure strain, 4.5
Strain rate, in./min. 0.021
Water content, % 4.5
Wet density, pcf 149.4
Dry density, pcf 143.0
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.980
Specimen height, in. 2.140
Height/diametar ratio 1.08
Description: SHALE
LL = [ PL= Pl = GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-12-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 14,932 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-74 Depth: 71-71.4'

Sample Number; C3

UNCONFINED COMPRESSION TEST

Figure H. C. NUTTING COMPANY

Tested By: MRE Checked By: G3




UNCONFINED COMPRESSION TEST
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0 2.5 5 7.5 10
Axial Strain, %
Sample No, 1
Unconfined strength, psf 46734.7
Undrained shear strength, psf 23367.3
Fallure strain, 6.4
Strain rate, in./min. 0.028
Water content, % 6.1
Wet density, pcf 152.9
Dry density, pef 144.0
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.970
Specimen height, in. 2.870
Height/diameter ratio 1.46
Description: SHALE
LL = PL= Pi= GS= Type: Shale
Project No.: N1 105229 Client: PARSONS BRINCKERHOFF
Date; 1-11-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab MNo. 14,917 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-78 Depth: 78.5-78.9'
Sample Number: C5
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 52368.4
Undrained shear strength, psf 26184.2
Failure strain, 3.7
Strain rate, in./min. 0.026
Water content, % 2.0
Wet density, pef 140.6
Dry density, pcf 129.0
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 2.060
Specimen height, in. 2.630
Height/diameter ratio 1.28
Description: SHALE
LL = | PL= Pl = Assumed GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-5-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab No. 14,194 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-82 Depth: 77.3-77.7'
Sample Number: C2
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Lab No. 14,196

Figure

Sample No. 1
Unconfined strength, psf 786142
Undrained shear strength, psf 39307.1
Failure strain, 2.1
Strain rate, in./min. 0.034
Water content, % 6.7
Wet density, pcf 156.5
Dty density, pcf 146.7
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.870
Specimen height, in. 3.450
Height/diameter ratio 1.75
Description: SHALE
LL= | PL= Assumed GS= Type: Shale
Project No,: N1105229 Client: PARSONS BRINCKERHOFF
Date; 1-6-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS

KENTON COUNTY, KENTUCKY
Source of Sample; HCN-82 Depth: 80.5-81
Sample Number: C3

UNCONFINED COMPRESSICON TEST

H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 478596.2
Undrained shear sirength, psf 239298.1
Failure sfrain, % 3.8
Strain rate, in./min. 0.028
Water content, % 1.5
Wet density, pcf 155.0
Dry density, pcf 152.7
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.970
Specimen height, in. 2.820
Height/diameter ratio 1.43
Description: SHALE
L= | PL = Pl = Assumed GS= Type: Shale

Project No.: N1105229
Date Sampled: 2-17-11

Remarks:
Lab No. 14,016

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIJS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-83 Depth: 83-83.4'

Sample Number: C2

UNCONFINED COMPRESSION TEST

H.C. Nutting

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No, 1
Unconfined strength, psf 342005.3
Undrained shear strength, psf 171002.6
Failure strain, 1.4
Strain rate, in./min. 0.039
Water content, % 3.1
Wet density, pcf 156.1
Dry density, pcf 151.4
Saturation, % N/A
Void ratio ‘ N/A
Specimen diameter, in, 1.940
Specimen height, in. 3.900
Height/diameter ratio 2.01
Description: SHALE
LL = PL = Pl = GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-11-11
Remarks: . Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab No. 13,906 IKKENTON COUNTY, KENTUCKY
Source of Sample: HCN-84 Depth: 66-66.5'

Sample Number: C]

UNCONFINED COMPRESSION TEST

Figue H. C. NUTTING COMPANY

Tested By: MRE Checked By: GS

o e



UNCONFINED COMPRESSION TEST
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Axial Strain, % i
5y
Sample No, 1
‘Unconfined strength, psf 689868.6
Undrained shear strength, psf 3449343
Failure strain, 1.7
Strain rate, in./min. 0.031
Water content, % 2.4
Wet density, pcf 162.4
Dry density, pef 158.6
Saturation, % N/A
Void ratio N/A .
Specimen diameter, in. 1.960 1
Specimen height, in. 3.140 =N
Height/diameter ratio 1.60 1
Description: SHALE
LL = 1 PL= Pl = GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-11-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab Ne. 13,308 KENTON COUNTY, KENTUCKY

Source of Sample: HCN-84 Depth; 72-72.4'
Sample Number: C2
UNCONFINED COMPRESSION TEST

Figure H. C. NUTTING COMPANY

Tested By: MRE Checked By: GS |
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UNCONFINED COMPRESSION TEST

400000

300000

200000

Compressive Stress, psf

100000

Pl 3
Axial Strain, %

Sample No, 1
Unceonfined strength, psf 223138.0
Undrained shear strength, psf 111569.0
Failure strain, 2.1
Strain rate, in./min. 0.027
Water content, % 7.4
Wet density, pcf 156.1
Dry density, pcf 145.3
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.950
Specimen height, in. 2.790
Height/diameter ratio 1.43
Description: SHALE
LL = PL= Pi= Assumed GS= Type; Shale
Project No.; N1105229 Client: PARSONS BRINCKERHOQFF
Date: [-6-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab Ne. 13,556 KENTON COUNTY, KENTUCKY
Source of Sample: IICN-85 Depth: 67.2-67.6'
Sample Number; C2
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPAN

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 2908629
Undrainad shear strength, psf 145431.5
Failure strain, 1.6
Strain ratg, in./min. 0.039
Water content, % 4.2
Wet density, pcf 161.3
Dry density, pef 154.8
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.940
Specimen height, in. 3.970
Height/diameter ratio 2.08 i
Description: SHALE
LL = | PL= Pl = Assumed GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-6-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lak No. 13,957 KENTON COUNTY, KENTUCKY
Source of Sample: FICN-85 Depth: 72.75-73.1"

Sample Number: C2
UNCONFINED COMPRESSION TEST

Figure H C NUTT[NG CEZMPANY

Tested By: MRE Checked By: GS




42 Total Effective - -
C, psi 0.919 1,739 " —t |
b, deg 2548 28.15 T I
Tan(¢) 0.48 0.54 el / {
P - |k ]
— .21 TN \j
Z 28 =TT \"
g)) e, -’ z ; ] —
o “1] SYRAS
CE 1; . d ~ .
[ 1, ' y N
_GCJ b /rl // 4 N
[43] 14 " ] - 7 Y,
L. f;-';@ . o N \\
;/ [ ..\\ \\ LY -
A |t y i A
¥ pd N y \ \
Tl 1S fl AY 1
.. f N t | \
e MM NE I 2
0 [IT T t [ |
0 14 28 42 56 70 84
Totai Normal Stress, psi .
Effective Normal Stress, psi — — —
60 Sample No. 1 2 3
Water Content, % 27.9 27.9 27.9
50 - 31 _ | Pry Density, pcf [00.8 100.8 1008
=1 8 | Saturation, % 111.9  111.9 1119
F '€ | Void Ratio 0.6726 0.6726 0.6726
T 40 v Diameter, in. 2.788 2788  2.788
o y Height, in. 5785 5785 5.785
[}
e Water Content, % 24.8 24.5 24.4
w30 +2 | Dry Density, pef 100.9  101.5 101.6
g Y @ | Saturation, % 100.0  100.0  100.0
2 f Z| 2 | Void Ratio 0.6700 0.6611 0.6592
g 2f~ Diameter, in. 2.787 2.823  2.867
/’ Hesight, in. 5782 5603 5426
T s Strain rate, in./min. 0.000  0.000 0.000
10 Back Pressure, psi 60.00 60.00 60.00
Fi Cell Pressure, psi 65.00 75.00 90.00
0 Fail. Stress, psi 11.15 2445 48.63
0 5 10 15 - 20 Total Pore Pr., psi 61.00  66.00 6560
Axial Strain, % Liit. Stress, psi
Total Pore Pr., psi
' o, Failure, psi 15.15 33.45  73.03
Type of Test: — : .
CU with Pore Pressiires G, Failure, psi 4.00 9.00 2440
Sampie Type: Stage Test Client: PARSONS BRINCKERHOFF
Description: BROWN LEAN CLAY WITH '
SAND, MOIST - STIFF Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RW]JS
LL= 49 PL=27 Pl= 22 KENTON COUNTY, KENTUCKY
Assumed Specific Gravity= 2.70 Source of Sample: HCN-86 Depth: 18-20'
Remarks: Lab No. [4,025 Sample Number: 8/ST
Proj. No.: N1105229 Date Sampled:
TRIAXIAL SHEAR TEST REPORT
: H.C. Nuttin
Figure A Terracon Compant

Tested By: FCE

Checked By: GS
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Stress Paths: Total Effective — — —
Client: PARSONS BRINCKERHOFF
Project: PROJECT I'TEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN-86 Depth: 18-20' Sample Number: 8/ST
Project No.: N1105229 Figure H.C. Nutting - A Terracon Company

Tested By: FCE Checked By: GS




Unconsolidated Undrained
Sample Type: ST
Description: BROWN LEAN CLAY WITH SAND,

MOIST - STIFF
LL= 49 PL= 27 Pl= 22
Assumed Specific Gravity=2.70
Remarks: Lab No. 14,025

Figure

30 Results 1
C.psi | 18.207 =5 |
¢, deg C ! ) {1
Tan{d 0 ‘
P
5 20 , ’J
g = S
g - ~
5 ]
g 7] N
“ 40
/
/] Y
/
{
\
]
0 {
0 10 20 30 40 50 80
Normal Stress, psi !
50 Sample No. 1
Water Content, 272
50 _ | Dry Density, pef 96.5
8 | Saturation, 98.1
C | Void Ratic 0.7471
@40 Diameter, in. 2.840
o | 1 Height, in. 5.580
2 = Water Content, 272
030 + | Dry Density, pcf 96.3
= A Saturation, 98.1
2 % | Void Ratio 0.7471
S 207 Diameter, in. 2.840
Height, in. 53,580
f/ Strain rate, in./min. 0,055
10
,' Back Pressure, psi 0.00
I
0 | Cell Pressure, psi 18.00
0 5 10 15 20 | Fail. Stress, psi 36.41
Axial Strain, % UK. Stress, psi
o, Failure, psi 54.41
Type of Test: o, Failure, psi 18.00

Client; PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RW.S
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-86 Depth: 18-20'
Sample Number: 8/8T
Proj. No.: N1105229 Date: 1-18-11

TRIAXIAL SHEAR TEST REPORT

H. C. NUTTING COMPANY

Tested By: SV Checked By: GS
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P, psi

Stress Paths: o indicates peak  + indicates end

Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN-86 Depth: 18-20' Sample Number: 8/ST

Project No.: N1105229 Figure H. C. NUTTING COMPANY

Tested By: SV Checked By: GS




UNCONFINED COMPRESSION TEST

Axial Strain, %
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b b -

Sample No, 1

Unconfined strength, psf 3205.1

Undrained shear strength, psf 1602.5

Failure strain, 4.1 L
Strain rate, in./min. 0.056 i
Water content, % 17.0

Wet density, pcf 118.6
Dry density, pef 101.4 !
Saturation, % 69.3

Void ratio 0.6629

Specimen diameter, in. 2.820

Specimen height, in. 5.600

Height/diameter ratio 1.99

Description: BROWN GRAVELLY LEAN CLAY WITH SAND, MOIST - STIFF

LL=129 | PL=19 Pl=10 Assumed GS=2.70 | Type: ST
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-28-11 :
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 747 KENTON COUNTY, KENTUCKY :
Source of Sample: HCN-86 Depth: 28-30' :
Sample Number: 11/ST
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS




33

Sample Type: ST

Li=29

Figure

Unconsclidated Undrained

Pl= 10

Description: BROWN GRAVELLY LEAN CLAY
W/SAND, MOIST -STIFF
PL=19
Assumed Specific Gravity= 2.70
Remarks: Lab No. 14,028

Results
C, psi 16.762  nla
¢, deg 0 { j
Tan{d 0 \) s
| |
5 22 \
(=
g ty
5 L1 I L
[ L~
g pa
= W
£ ™
/ N
N
/
1
/ 1
[
a |
0 11 22 33 44 55 66
Normal Stress, psi
60 Sample No. 1
Water Content, 214
50 __ | Dry Density, pcf 105.1
& | Saturation, 95.5 :
€ | Void Ratio 0.6040
@ a0 Diameter, in. 2.860
a Height, in. 5.590
“0
g I Water Content, 214 ;
@ 30 [ + | Dry Density, pcf 105.1 .
2 @ Saturation, 95.5
2 % | Void Ratio 0.6040
8 =20 — Diameter, in. 2.860
Height, in. 5.590
Strain rate, in./min. 0.055
10
Back Pressure, psi 0.00
7
07 Cell Pressure, psi 28.00
0 5 10 15 20 | Fail. Stress, psi 33.52
Axial Strain, % Ult. Stress, psi
o, Fallure, psi 61.52
Type of Test: o; Failure, psi 28.00

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS,
KENTON COUNTY, KENTUCKY :

Source of Sample: HCN-86 Depth: 28-30'
Sample Number: 11/ST
Proj. No.: N1105229 Date: 2-4-11

TRIAXIAL SHEAR TEST REPCRT

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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Tetal
a= 16.76 psi
a= 0.00deg
tan o= 0.00
20
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0
¢ 3] 16 24 3z 40 48
P, psi

Stress Paths: o indicates peak  + indicates end

Client: PARSONS BRINCKERHOFF

Source of Sample: HCN-86
Project No.: N1105229

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS

Depth: 28-30' Sample Number: 11/8T

Figure

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS




UNCONFINED COMPRESSION TEST

400000
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e
100000 -
L]
|1
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0 0.5 1 1.5 2
Axial Strain, %
' Sample No. 1
Uncenfined strength, psf : 300094.0
Undrained shear strength, psf 150047.0
Failure strain, % 1.8
Strain rate, in./min. 0.032
Water content, % 2.7
Wet density, pcf 98.0
Dry density, pcf 95.5
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 2.350
Specimen height, in. 3.200
Height/diameter ratio 1.36
Description: SHALE
LL= | PL = Pl = | Assumed GS= | Type: Shale
Project No,: N1105229 Client: PARSONS BRINCKERHOFF
Date Sampled: I-31-11 :
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab No. 14,037 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-36 Depth: 70.1-70.5'
Sample Number: C3
UNCONFINED COMPRESSION TEST
i H.C. Nuttin
Figure _____ _A Terracon Comparg

Tested By: MRE Checked By: GS
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Total Effective -
C, psi 0.233 0 =~
o, deg 24,78 28.75 L L
Tan($) 0.46 0.55 il e
A ] /’/
1
] 22 —
iy L. ™ f;’ el [
g » | P - L~ =~
% yid) . 7 i AN
E !/’ '/"/:, L1 "
g T )é’ N N
w 11 A AV u N
Rl
L~ d \
T A 7
"l
AT P ™~ \ A
,/\ 7z !I ’p\\
Z ANBRY ANNEH Ik . \
LAY 1 /AN v ! |
olA"1 |l 1 1 | |
0 11 22 33 44 55 : 66
Total Normal Stress, psi
Eftective Normaf Stress, psi — — —
60 Sample No, 1 2 3
Water Confent, % 17.2 17.2 17.2
50 __ | Dry Density, pef 1083 1083 1083
B | Saturation, % 83.5 83.5 83.5
£ | Void Ratio 0.5569 0.5569 0.5569
B 40 — = 3 Diameter, In. 2.871 2.871 2.871
o T Height, in. 5.853 5.853 5.853
g Water Content, % 199 198 198
v 30 = Dry Density, pcf 109.6 109.8 1098
% / f_’ Saturation, % 100.0 100.0 100.0
E b Void Ratio 0.5378 0.5354 0.5346
o 20 Diameter, in. 2859  2.891  2.924
l‘ Height, in, 5.829 5694 5.562
| _ 2| strain rate, in./min, 0.001 0.001 0.001
10 !.f |t 1 | Back Pressure, psi 100,00 100.00 100.00
Cell Pressure, psi 105.60 111,60 121,90
0 : Fail. Stress, psi 8.60 14,10  40.2]
0 5 10 15 20 Total Pore Pr., psi 102.00  100.40 105.40
Axial Strain, % Ult. Stress, psi
' Total Pore Pr., psi
o, Failure, psi 1220 2530 56.71
Type of Test: — . .
CU with Pore Pressuros o, Failure, psi 3.60 11.20 16.50
Sample Type: Stage Test Client: PARSONS BRINCKERHOFF
Description: OLIVE GRAY W/ VERY DARK
GRAY TR BROWN SANDY LEAN CLAY Project: PROJECT ITEM NO, 6-17 BRENT SPENCE BRIDGE RWIS
LL= 32 PL= 20 Pl= 12 KENTON COUNTY, KENTUCKY
Assumed Specific Gravity=2.70 Source of Sample: HCN-87 Depth: 5-7°
Remarks: Lab No. Sample Number: 3/ST
Proj. No.: N1105229 Date Sampled: 1-24-11
TRIAXIAL SHEAR TEST REPORT
: H.C. Nuttin
Figure A Terracon Compan
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Stress Paths: Total Effective — — —
Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN-87 Depth; 5-7 Sample Number: 3/8T

Project No.: N1105220 Figure

H.C. Nutting - A Terracon Company
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0 18 36 54 72 a0 108
Toftal Normal Stress, psi
Effective Normal Stress, psi — — —
150 Sample No. 1 2 3
Water Content, % 257 257 25.7
125 __ | Pry Density, pcf 100.1 100.1 100.1
8 [ Baturation, % 101.6 101.6 101.6
€ |Void Ratio 0.6842 0.6842 0.6842
Z 100 Diameter, in. 2.865 2,865 2.865
- ] 3 Height, in. 5845 5845 5845
g _ | |water Content, % 204 213 213
0 75 + | Dry Density, pcf 1069 1070 1071
£ | Saturation, % 1000 100.0  100.0
5 2 | z | Void Ratio 0.5768 0.5751 0.5743
8 504 Diameter, in. 2803  2.843 2884
,!! Height, in, 5719 5552 5392
i» " I 'strain rate, in./min. 0.004  0.004 0.004
2517 Back Pressure, psi 106.00 100.56 100,58
Cell Pressure, psi 126,14 13552 144,57
0 Fail. Stress, psi 2680 4572  62.16
Y 5 10 20 Total Pore Pr., psi 11430 115.60 116.60
Axial Strain, % Ult. Stress, psi
) Total Pore Pr., psi
G, Failure, psi 38.64 0564 90.13
Type of Test: o e e
CU with Pore Pressuros G; Failure, psi 11.84 19.92  27.97
Sample Type: Stage Test Client: PARSONS BRINCKERHOFF
Description: OLIVE GRAY W/REDDISH
BROWN SANDY LEAN CLAY Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIJS
KENTON COUNTY, KENTUCKY
Assumed Specific Gravity: 2.70 Source of Sampie: HCN-87 DEPth: 34-3¢6'
Remarks: Sample Number: 13/8T
Proj. No.: N1105229 Date Sampled:
TRIAXIAL SHEAR TEST REPORT
: H.C. Nuttin
Figure A Terracon Compan
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Stress Paths: Total
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P, psi
Effective — — —

Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJIS
Source of Sample; HCN-87

Project No.: Ni105229

Depth: 34-3¢°

Figure

Sample Number: 13/5T

H.C. Nutting - A Terracon Company
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Results
C, psi - 9122 f l——
b, deg 0 7 *,
Tan() 0 | { |
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0 [ 1
0 9 18 27 36 45 54
Normal Stress, psi
30 Sample No. 1
Water Content, 283
25 __ | Pry Density, pcf 1022
8 | Saturation, 117.7
€ [ Void Ratio 0.6500
'g 20 Diameter, in. 2.834
g IH 1 Height, in. 5.730
g -] Water Content, 283
w15 +s | Dry Density, pcf 102.2
2 2 Saturation, 117.7
2 + | Void Ratio 0.6500
8 10 — Diameter, in. 2.834
. Height, in. 5,730
Strain rate, in./min. 0.057
5 R
Back Pressure, psi 0.00
5 Cell Pressure, psi 35.30
¢ 5 10 15 20 | Fail. Stress, psi 18.24
Axial Strain, Y% Ult, Sti‘ESS, psi
g, Failure, psi 53.54
Type of Test: o, Failure, psi 3530

Unconsolidated Undrained

Sample Type: ST

DPescription: OLIVE GRAY W/REDDISH
BROWN SANDY LEAN CLAY

LL= 39 PL= 22 Pl= 17
Assumed Specific Gravity=2.70

Remarks:

Figure

Sample Number: 13/ST
Proj. No.: N1105229

Client: PARSONS BRINCKERHOFE

Depth: 34-3¢'

Date: 1-24-11

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
KENTON COUNTY, KENTUCKY
Source of Sample: HCN-87

TRIAXIAL SHEAR TEST REPCRT

H. C. NUTTING COMPANY

Y
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Stress Paths: o indicates peak  + indicates end

Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN-87 Depth: 34-36' Sampie Number: 13/ST

s

Project No.: N1105229 Figure H. C. NUTTING COMPANY




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 185110.2
Undrained shear strength, psf 92555.1
Failure strain, % 2.6
Strain rate, in./min. 0.023
Water content, % 5.6
Wet density, pcf 159.8
Dry density, pcf 151.3
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.950
Specimen height, in. 2.320
Height/diameter ratio 1.19
] Description: SHALE
LL = | PL = Pl Assumed GS= | Type: Shale

Project No.: N1105229
Date Sampled: 1-27-11

Remarks:
Lab No. 13,836

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIJS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-87 Depth: 73.5-73.,9'

Sample Number: C2

UNCONFINED COMPRESSION TEST

H.C. Nuttin

A Terracon Compa

Tested By: MRE

Checked By: GS




12 Resulls
C, ps 5.374 r"r“r; \
}. deg 0 W
Tan(p 0 \ /\E
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a
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! v RN
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0 4 12 16 20 24
Normal Stress, psi
15 Sample No. 1
Water Content, 24.1
12.5 __ | Bry Density, pcf 94.6
3 | Saturation, 83.1
B € | Void Ratio 0.7823
@ {0 Diameter, in. 2.780
& Height, in. 5.600
w“r
2 Water Content, 24.1
w 7.5 += | Dry Density, pcf 94.6
% 2 Saturation, 83.1
5 7 Vold Ratio 0.7823
3 5 4 Diameter, in. 2.780
72 O I O O Height, in. 5.600
Strain rate, in./min., 0.056
25
|/ Back Pressure, psi 0.00
[
5 Cell Pressure, psi 10.00
0 S 10 20 Y Fail. Stress, psi _ 10.75
Axial Strain, % Ult. Stress, psi
o, Failure, psi 2075
Type of Test: . .
Unconsolidated Undrained oy Failure, psi 10.00
Sample Type: ST Client: PARSONS BRINCKERHOFF
Description: BROWN SILTY CLAY
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
LL= 27 PL= 20 Pl= 7 KENTON COUNTY, KENTUCKY :
Assumed Specific Gravity= 2.70 Source of Sample: IICN-88 Depth: 10-12'
Remarks: Lab No. 11,658 Sample Number: 5/ST
Proj. No.: N1105229 - Date: 11-30-10
TRIAXIAL SHEAR TEST REFORT
Figure H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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Stress Paths; o indicates peak  + indicates end

Source of Sample: HCN-88
Project No.: N1105229

Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS

Depth: 10-12'

Figure

Sample Number: 5/ST

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined sirength, psf 262447
Undrained shear strength, psf 131224
Failure strain, 3.4
Strain rate, in./min. 0.020
1 Water content, % 8.6
Wet density, pcf 144.1
Dry density, pef 132.6
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 2,000
Specimen height, in. 2.090
Height/diameter ratio 1.04
Description: SHALE
LL = | PL= Pl = Assumed GS= | Type: Shale
Project No.: N110522% Client: PARSONS BRINCKERHOFF
Date: 1-5-11 .
Remarks: Project: PROJECT ITEM NO, 6-17 BRENT SPENCE BRIDGE RWJS
Lab No, 13,190 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-110 Depth: 59.5-60'
Sample Number; C2 :
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST

—
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Axial Strain, %

Sample No. 1
Unconfined strength, psf 85506.5
Undrained shear strength, psf 427533
Failure strain, % 2.5
Strain rate, in./min, 0.028
Water content, % 6.3
Wet density, pef 1562
Dry density, pef 146.9
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.770
Specimen height, in, 2.840
Height/diameter ratio 1.60
Description: SHALE

LL = | PL= Pl Assumed GS= Type: Shale

Project No.: N1105229
Date Sampled: 1-31-11

Remarks:
Lab No. 13,078

Figure

Client: PARSONS BRINCKERHOFF

KENTON COUNTY, KENTUCKY
Source of Sample: HCN-111
Sample Number: C2

Depth: 64.1-64.5'

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS

UNCONFINED COMPRESSION TEST

H.C. Nuttinﬁcv;

A Terracon Compa
S S e e

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 172384.8
tUndrained shear strength, psf 86192.4
Failure strain, 3.5
Strain rate, in./min. 0.032
Water content, % 3.1
Wet density, pcf 158.1
Dry density, pcf 153.3
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.900
Specimen height, in. 3.290
Height/diameter ratio 1.73
Descripfion: SHALE
LL = | PL = Pl = Assumed GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 1-6-11 L
Remarks: Project: PROJECT ITEM NO, 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 13,203 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-112 Depth: 56.5-57'
Sample Number: C2
UNCONFINED COMPRESSION TEST
Figure

Tested By: MRE

Checked By: GS

H. C. NUTTING COMPANY




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 213943.0
Undrained shear strength, psf 106971.5
Failure strain, 2.2
Strain rate, in./min. 0.040
Water content, % 4.1
Wet density, pcf 1554 L.
Dry density, pcf 149.3 :
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.950
Specimen height, in. 4.080
Height/diameter ratio 2,09
Description: SHALE
LL= PL= Pl = | Assumed GS= Type: Shale
Project No.: N1105229 Client; PARSONS BRINCKERHOFF
Date: 1-6-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 13,204 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-112 Depth: 62.7-63.1'

Sample Number: C2

UNCONFINED COMPRESSION TEST -
Figure H. C. NUTTING COMPA

Tested By: MRE Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Figure

Sample No. 1
Unconfined strength, psf 4907.5
Undrained shear strength, psf 2453.7
Failure strain, 5.4
Strain rate, in./min. 0.056
Water content, % 21.4
Wet density, pcf 127.1
Dry density, pof 104.7
Saturation, % 94.6
Void ratio 0.6005 8
Specimen diameter, in. 2.840
Specimen height, in. 5.600
Height/diamster ratio 1.97
Description: BROWN LEAN CLAY WITH GRAVEL, MOIST - STIFF
LLL =48 | PL=22 Pi =26 Assumed GS=2.70 Type: ST
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date; 12-30-10
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 13,343 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-113 Depth: 5-7' ﬁ

Sample Number: 3/ST

UNCONFINED COMPRESSION TEST

H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS
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15 Total Effective -f
C, psi 1.584 0.503 Ll
o, deg 19.47 33.03 » ]
Tan() 0.35 0.65 ] -
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0 111 I 1
4] 5 10 15 20 25 30
Total Normal Stress, psi
Effective Normal Stress, psi — —
30 Sample No, 1 2 3
Water Content, % 213 21.3 21.3
25 __ | Dry Density, pef 106.6  106,6 1066
& | Saturation, % 98.8 98.8 98.8
£ | Void Ratio 0.5817 0.5817 0.5817
@ 90 | T 3 Diameter, in. 2.821 2,821 2821
o - Height, in. 5697  5.697  5.697
7] B
I Water Content, % 20.8 20.7 20.6
ST T4 + | Dry Density, pcf 108.0 108.0 108.2
s / ° Saturation, % 100.0 100.0 100.0
g ] 7 Void Ratio 0.5609 0.5601 0.5575
2 10 2 Diameter, in. 2.809  2.820 2.832
[} /
Height, in, 5672  5.625 5567
£ 1| Strain rate, in./min, 0.001  0.001. 0.001
5 Back Pressure, psi 60.00  60.00  60.00
Cell Pressure, psi 62.00 66,00  70.00
0 Fail. Stress, psi 6.56 10,31 14.56
¢ 5 10 15 20 Total Pore Pr., psi 59.90 62,70  64.60
Axial Strain, % Ult. Stress, psi
Tetal Pore Pr., psi
o, Failure, psi 866 13.01 19.96
Type of Test: Ju FEIuve, psl
CU with Pore Pressures oy Failure, psi 2.10 3.30 5.40
Samptle Type: Stage Test Client: PARSONS BRINCKERHOFF
Description: BROWN LEAN CLAY
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
KENTON COUNTY, KENTUCKY
Assumed Specific Gravity= 2.70 Source of Sample;: HCN-113 Depth: 5-7'
Remarks: Lab No. 13,343 Sample Number: 3/ST
Proj. No.: N1105229 Date Sampled: 1-28-11
TRIAXIAL SHEAR TEST REPORT
. H.C. Nuttlng
Figure A Terracon Compan

Tested By: FCE

Checked By: GS
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Stress Paths: Total Effective — — —
Client: PARSONS BRINCKERHOFF
Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Source of Sample: HCN-113 Depth: 5-7 Sample Number: 3/8T
Project No.: N1105229 Figure ______ H.C. Nutting - A Terracon Company

Tested By: FCE , Checked By: GS




UNCONFINED COMPRESSION TEST

Remarks:
Lab No. 13,737

Figure

Date Sampled: 1-27-11
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 206774
Undrained shear strength, psf 10338.7
Failure strain, % 3.5
Strain rate, in./min, 0.022
Water content, % 7.6
Wet density, pcf 115.7
Dry density, pcf 107.6
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.990
Specimen height, in. 2.260
Height/diameter ratio 1.14
Description: SHALE
LL = | PL= Pl= | Assumed GS= Type: Shale
Project No.: N110:5229 Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO, 6-17 BRENT SPENCE BRIDGE RWIS
KENTON COUNTY, KENTUCKY

Source of Sample: HCN-116 Depth: 47.8-48.2'

Sample Number: C!

UNCONFINED COMPRESSION TEST

H.C. Nuttin

A Terracon Comp
T

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 211563.6
Undrained shear strength, pst 105781.8
Failure sirain, 35
Strain rate, in./min. 0.032
Water content, % 3.7
Wet density, pct 148.7
| Dry density, pcf 143.4
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.970
Specimen height, in. 3.240
Height/diameter ratio 1.64
Description: SHALE
LL = | PL= Pl = GS= - Type: Shale

Project No.: N1105229
Date; 1-11-11

Remarks:
Lab No. 13,207

Figure

Client: PARSONS BRINCKERHOFF

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
KENTON COUNTY, KENTUCKY

Source of Sample: HICN-113 Depth: 59.3-59.&'

Sample Number: C2

UNCONFINED COMPRESSION TEST

H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 40197.1
Undrained shear strength, psf 20098.6 N
Failure strain, 4.8
Strain rate, in./min. 0.029
Water content, % 8.4
VWet density, pcf 149.3
Dry density, pcf 137.7
Saturation, % N/A
Void ratio N/A '
Specimen diameter, in. 2.000
Specimen height, in. 2.970 :
Height/diameter ratio 1.49 §
Description: SHALE
LL = PL = _ Pl= GS= | Type: Shale
Project No.: N110522% Client: PARSONS BRINCKERHOFF
Date: 1-11-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS
Lab No. 13,208 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-113 Bepth: 60.9-70.3'
Sample Number: C3
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY
Tested By: MRE Checked By: GS
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UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No, 1
Unconiined strength, psf 6610.1
Undrained shear strength, psf 3305.0
Failure strain, 52
Sfrain rate, in./min. 0.056
Water contaent, % 162
Woet density, pcf 135.5
Dry density, pcf 113.7
Saturation, % 107.5
Void ratio 0.4825
Specimen diameter, in, 2.860
Specimen height, in. 5.600
Height/diameter ratio 1.96
Description: BROWN LEAN CLAY WITH GRAVEL, MOIST - STIFF
L =438 PL=22 Pi =26 Assumed GS=2.70 Type: ST
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: 12-30-10
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 13,348 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-113 Depth: 18-20'
Sample Number: 8/8T
UNCONFINED COMPRESSION TEST
Figure H. C. NUTTING COMPANY

Tested By: SV

Checked By: GS



33 Total Effective
C, psi 0.203 1.566
¢, deg 18.29 19.687
Tan(d 0.35 0.36
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Total Normal Stress, psi
Effective Normal Stress, psi — — —
60 Sample No. 1 2 3
Water Content, 22.5 22.5 22.5
50 - __ | Pry Density, pef 1042 1042 1042
' & | Saturation, 98.1 98.1 98.1
£ | Void Ratio 0.6180 0.6180 0.6180
@ 40 : Diameter, in. 2.862 2.862 2.862
o Height, in. 5778 5778 57718
o Water Content, 225 224 222
@30k . — - 3| + | Dry Density, pef 1049 1050 1053
8 / 2 | Saturation, 100.0 100.0 100.0
5 f = | Void Ratio 0.6071 0.6054 0.6002
& 20l Diameter, in. 2.856 2875  2.890
7 2| |Height, in. 5765 5.680  5.604
/ Strain rate, in./min, 0.001 0,001 0.001
10 A 1 { Back Pressure, psi 60,00  60.00  60.00
Cell Pressure, psi 68.00  78.00 90.00
0 ] | Fail. Stress, psi 8.68 1795 3034
° 5 10 15 20 Tatal Pore Pr., psi 63.00 66.00 64.00 K
Axial Strain, % Uit. Stress, psi
Total Pore Pr., psi
g, Failure, psi 13.68 2995 5634
Type of Test: T
CU with Pore Pressures 8, Fallure, psi >.00 12.00 26'09
Sample Type: ST Client: PARSONS BRINCKERHOFF
Description: BROWN LEAN CLAY WITH
GRAVEL, MOIST - STIFE Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
LL= 48 PL= 22 Pl= 26 KENTON COUNTY, KENTUCKY
Assumed Specific Gravity= 2.70 Source of Sample: HCN-113 Depth: 18-20'
Remarks: Lab No. 13,348 Sample Number: 88T
Proj. No.: N1105229 Date: 1-6-11
TRIAXIAL SHEAR TEST REPORT
Figure H. C. NUTTING COMPANY |

Tested By: FCE Checked By: GS
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Client: PARSONS BRINCKERHOFF
Project: PROJECT [TEM NO. ¢-17 BRENT SPENCE BRiDGE RWIS
Source of Sample; HCN-113
Project No.: N1105229

Depth: 18-20'

Figure

Sample Number: 8/ST

H. C. NUTTING COMPANY

Tested By: FCE

Checked By: GS




UNCONFINED COMPRESSION TEST

Project No.: N1105229
Date: 1-6-11

Remarks:
Lab No. 13,193

Figure
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= —1
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w
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1
0
0 1.5 3 4.5 8
Axial Strain, %
Sample No, 1
Unconfined strength, psf 244497
Undrained shear strength, psf 122249
Failure sfrain, 5.0
Strain rate, in./min. 0.030 1
Water content, % 8.1 -
Wet density, pcf 152.5
Dry density, pcf 141.1
Saturation, % N/A
Void ratio N/A
Specimen diameter, in, 1.910
Specimen height, in. 3.070
Height/diameter ratio 1.61
Description: SHALE :
LL = PL= Pl = Assumed GS= Type: Shale

Client: PARSONS BRINCKERHOFF

KENTON COUNTY, KENTUCKY
Source of Sample: HCN-114
Sample Number: C2

Depth: 47.5-48'

Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJS [

UNCONFINED COMPRESSION TEST

H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS
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UNCONFINED COMPRESSION TEST
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Axjal Strain, %
Sample No. 1
Unconfined strength, psf 33972.2
Undrained shear strength, psf 16986.]
Failure strain, 34
Strain rate, in./min. 0.038
Water content, % 8.0
Wet density, pci 148.1
Dry density, pef 137.2
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.980
Specimen height, in. 3.820
Height/diameter ratio 1.93
Description: SHALE
LL = PL= Pl = GS= Type: Shale
Project No.: N1105229 Client: PARSONS BRINCKERHOFF
Date: [-11-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIJS
Lab Na. 13,720 KENTON COUNTY, KENTUCKY
Source of Sample: HCN-115 Depth: 50.6-60"

Sample Number: C2

UNCONFINED COMPRESSION TEST

Figure __ NUTTING COMPANY

Tested By: MRE Checked By: GS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 29039.5
Undrained shear strength, psf 14519.7
Failure strain, % 2.6
Strain rate, in./min, 0.043
Water content, % 11.8
Wet density, pcf 148.9
Dry density, pcf 133.1
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.930
Specimen height, in. 4310
Height/diameter ratio 2.23
Description: SHALE
LL = | PL = Pl= Assumed GS= Type: Shalc

Project No.: N1105229
Date Sampled: 1-6-11

Remarks:
Lab No, 13,200

Figure

Client: PARSONS BRINCKERHOFF

JUSTIFICATION STUDY
Source of Sample: HCN-118
Sample Number: C1

Depth: 42.4-42.8'

Project: HAM-75-0.22/1,82 BRENT SPENCE BRIDGE RW

UNCONFINED COMPRESSION TEST

H.C. Nutting

Tested By: MRE

Checked By: GS




UNCONFINED COMPRESSION TEST |
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 28266.1
Undrained shear strength, psf 14133.0 o
Failure strain, 3.4
Strain rate, in./min. 0.035
Water content, % 104
Wet density, pcf 148.3
Dry density, pcf 134.3
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1.810
Specimen height, in. 3.500
Height/diameter ratio 1.93
Description: SHALE
LL = | PL= Pl = | Assumed GS= Type: Shale
Project No.: N1 105229 Client: PARSONS BRINCKERHOFF
Date: 1-6-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWJSS ||
Lab No. 13,199 KENTON COUNTY, KENTUCKY #
Source of Sample: HCN-118 Depth: 46.2-46.6'
Sample Number: C2
UNCONFINED COMPRESSION TEST

Tested By: MRE Checked By: GS




UNCONFINED COMPRESSION TEST

40000

30000

20000

Compressive Stress, psf

10000

2 3 2

Axial Strain, %

Sample No. 1
Unconfined strength, psf 25906.3
Undrained shear strength, psf 129532
Failure strain, 2.9
Strain rate, in./min, 0.043
Water content, % 6.8
Wet density, pcf 149.6
Dry density, pcf 140.1
Saturation, % N/A
Void ratio N/A
Specimen diameter, in. 1,930 _
Specimen height, in. 4.320 g
Height/diameter ratio 2,24
Description: SHALE
LL = PL = Pl = Assumed GS= Type: Shale
Project Mo.: N1105229 Client: PARSONS BRINCKERHOFF
Date; i-5-11
Remarks: Project: PROJECT ITEM NO. 6-17 BRENT SPENCE BRIDGE RWIS
Lab No. 13,196 KENTON COUNTY, KENTUCKY

Source of Sample: HCN-1i9 Depth: 46-46.5'

Sample Number: C4

UNCONFINED COMPRESSION TEST

Figure H. C. NUTTING COMPANY

Tested By: MRE

Checked By: GS
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SUMMARY _of CONSOLIDATED
UNDRAINED TRIAXIAL _TEST

B-3
Location 567+ 49
250" Lt.
7.0-8.5'
Depth 120140
€ (psf) 251
# (deg.) 306

%Overburden consists of clay, clay shale,

limestone slabs, and boulders (NONBEDDED
MATERIAL).

THIS IS APPROXIMATELY A HALF SIZE REDUCED PRINT
Hole No. B-1 B-2 B-3 B-4 B-5
Location L#39 562488 567449 B8-8
Offset BY Y8 25 By sB 8 250 Lt OB B ?Q,zfgasa& 56210455 g 552."7633 B 56| +4453 564+055p
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THIS IS APPROXIMATELY A

%Overburden consists of cioy, clay shale,
limestone slabs, and boulders (NONBEDDED

MATERIAL).
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