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Appendix A: pH Test Results
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Appendix B: Atterberg Limits Curves
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Soil: McPherson Black
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Soil: McPherson Black

20

—e—LL
--e--PI
——PL

ﬁ

15

10
Fly Ash, %

’
?

Tiii%i‘.‘if._..ij
- O
O O O O O o o o
~N © IO < M N -

0 ‘JUSIUOD BINISION

Soil: KC

o
N~

20

—e—LL
--e--P
——PL

15

10
Fly Ash, %

O O O O O o o
O I < M N -

0% ‘JUSIUOJ BINISION

11



Dry Unit weight, (Kg/m3)

Appendix C: Moisture-Density Relation Curves
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Appendix D: Resilient Modulus Data
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KANSAS DEPARTMENT OF TRANSPORTATION

INFORMATION SHEET FOR SOIL SAMPLES

Submitted by Robert Parsons Address 700 SW Harrison Date 6-16-17

Engineer in Charge Luke Metheny Sampled by Geotechnical Services/KU

Project No.  AD-3700-17 ACT 634 County

Type of Const.  LKD KTRAN Study Check whether: Active [_] Prelim [_] Research [X]

Sample Type Tests Required KU Remold Specs
KC Native Remolded Res Mod 1775 MDD, OMC 15.7%
KC 5% LKD Remolded Res Mod 1745 MDD, OMC 14.4%
KC 2.5% Lime Remolded Res Mod 1613 MDD, OMC 15.9%
KU Native Remolded Res Mod 1562 MDD, OMC 20.7%
KU 5% LKD Remolded Res Mod 1672 MDD, OMC 17%
KU 4% Lime Remolded Res Mod 1538 MDD, OMC 17.3%
McPherson Blk | Native Remolded Res Mod 1725 MDD, OMC 14.8%
McPherson Blk | 5% LKD Remolded Res Mod 1688 MDD, OMC 15.2%
McPherson Blk | 3.5 % Lime Remolded Res Mod 1489 MDD, OMC 14.5%
McPherson Red | Native Remolded Res Mod 1740 MDD, OMC 17.2%
McPherson Red | 5% LKD Remolded Res Mod 1727 MDD, OMC 16.7%
McPherson Red | 3% Lime Remolded Res Mod 1524 MDD, OMC 15.2%
LABORATORY RECORD

Date Received 6-16-17

Remarks

See Luke Metheny for tests

Laboratory No. 17-0976

Note—One copy of this form completely filled out must accompany each sample or group of samples submitted to the Materials & Research Lab.,
2300 SW Van Buren, Topeka, Kansas.

18-3

17

Form No. 667
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RM SUMMARY REPORT

Mr = 13734 * Sd %% r=-0.073777
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Deviator Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resilient Resilient Resilient
S3 Stress Stress Stress Stress Strain Strain Modulus Modulus
(psi) (psi) (psi) (psi) (psi) (%) (%) (psi) (psi)
4.441 2 2.028 0.1191 15.35 0.01 0.00 13548 657.81
4.469 4 4.048 0.1722 17.46 0.03 0.00 13167 606.67
4.499 6 6.089 0.1469 19.59 0.04 0.00 13809 460.61
4.475 8 8.04 0.1231 21.46 0.05 0.00 14600 188.7
4.449 10 10 0.2033 23.35 0.06 0.00 14995 308.73
2.449 2 1.621 0.0859 8.968 0.01 0.00 15236 2852.2
2.444 4 3.874 0.0750 11.21 0.03 0.00 12008 449.51
2.441 6 6.029 0.1326 13.35 0.05 0.00 11816 382.43
2.441 8 8.015 0.1001 15.34 0.06 0.00 12926 288.19
2.522 10 10.07 0.1718 17.64 0.07 0.00 13481 208.2
Project: LKD KTRAN Location: Project No.: AD-3700-17
Boring No.: Tested By: JL Checked By:
Sample No.: KC 5% LKD Test Date: 6/26/2017 Depth:
Test No.: 17-0976 Sample Type: Remold KU specs Elevation:

Description:

Remarks: Remolded with DD 1745, moisture 14.4%, and 5% LKD

File: \Dt0Oma00\kdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Completed Tests\2017\17-097

6\17-0976\KC 5% LKD.dat
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RM SUMMARY REPORT

Mr = 24969 * Sd 2 r = -0.85502
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Deviator Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resilient Resilient Resilient
S3 Stress Stress Stress Stress Strain Strain Modulus Modulus
(psi) (psi) (psi) (psi) (psi) (%) (%) (psi) (psi)
4.486 2 1.912 0.0473 15.37 0.01 0.00 22922 4650.5
4473 4 3.825 0.0378 17.25 0.02 0.00 16223 663.27
4.488 6 5.786 0.0231 19.25 0.03 0.00 16370 427.35
451 8 7.728 0.0112 21.26 0.04 0.00 17129 485.85
4.497 10 9.644 0.1267 23.14 0.05 0.00 16891 353.31
2.451 2 1.413 0.0553 8.766 0.01 0.00 23091 3363.3
2.448 4 3.528 0.0452 10.87 0.01 0.00 20709 1150.8
2.455 6 5.541 0.1169 12.91 0.02 0.00 19701 11379
2.521 8 7.621 0.0715 15.18 0.04 0.00 16593 679.61
2512 10 9.71 0.0769 17.25 0.06 0.00 14798 405.13
Project: LKD KTRAN Location: Project No.: AD-3700-17
Boring No.: Tested By: JL Checked By:
Sample No.: McP BikNatVirg Test Date: 6/26/2017 Depth:
Test No.: 17-0976 Sample Type: Remold KU specs Elevation:

Description:

Remarks: Remolded with DD 1725 moisture 14.8%

File: \\Dt0Oma00\kdotdata\MAT LAB\Groups\ShareA\GEOTECH\SOILS\LAB\Completed Tests\2017\17-0976\17-0976\McP Blk Native Virgin.dat
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RM SUMMARY REPORT

Mr=7144.9 * Sd *™ r=0.97136
1 04 ] Il i 1 Il L H I} H L i i i
B L
g
B L
D
a L
%)
)
- L
)
[a)
O
s L
I_
pd
w
=
w L
1]
or
103 T 1 T H 1 T T T l 1 ] T T T T
10 100
Deviator Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resilient Resilient Resilient
S3 Stress Stress Stress Stress Strain Strain Modulus Modulus
(psi) (psi) (psi) (psi) (psi) (%) (%) (psi) (psi)
4.493 2 2.03 0.0922 15.51 0.02 0.00 8012 917.13
4.484 4 4.043 0.0647 17.49 0.04 0.00 8404.4 149.15
4.477 6 6.019 0.0822 19.45 0.06 0.00 9141.2 166.04
4.519 8 7.883 0.0346 21.44 0.07 0.00 9581.7 92.67
4.519 10 10.12 0.0700 23.68 0.09 0.00 9873.9 56.433
2.488 2 2.018 0.0634 9.481 0.02 0.00 7995.3 189.61
2.485 4 4.092 0.0790 11.55 0.04 0.00 8646.4 420.87
2.482 6 6.009 0.0402 13.45 0.06 0.00 8937.7 143.93
2478 8 8.044 0.0224 15.48 0.07 0.00 99134 121.65
2476 10 9.989 0.0478 17.42 0.09 0.00 9972.2 181.83
Project: LKD KTRAN Location: Project No.: AD-3700-17
Boring No.: Tested By: JL Checked By:
Sample No.: McP Blk 5% LKD Test Date: 6/26/2017 Depth:
Test No.: 17-0976 Sample Type: Remold KU specs Elevation:

Description:

Remarks: Remolded with DD 1688, moisture 15.2%, and 5% LKD

File: \Dt00ma00\kdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Compieted Tests\2017\17-0976\17-0976\McP Blk 5% LKD.dat
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RM SUMMARY REPORT

Mr = 5316.1 * Sd *?74 r=0.91779
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Deviator Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resilient Resilient Resilient
S3 Stress Stress Stress Stress Strain Strain Modulus Modulus
{psi) (psi) {psi) {psi) (psi) (%) (%) (psi) (psi)
4.497 2 1.933 0.0298 15.43 0.02 0.00 7401.8 178.95
4.49 4 3.968 0.0324 17.44 0.05 0.00 7641.8 116.63
4.483 6 5.98 0.0895 19.43 0.06 0.00 87901 234.67
4.477 8 7.947 0.1268 21.38 0.08 0.00 9430.8 207.84
4.473 10 9.982 0.1049 234 0.09 0.00 9813.1 150.46
2.504 2 2.06 0.0703 9.572 0.03 0.00 5618.6 139.33
2.491 4 3.985 0.0932 11.46 0.05 0.00 7510.4 134.16
2.485 6 5.974 0.1091 13.43 0.06 0.00 8828.6 103.51
2.481 8 8.02 0.0685 15.46 0.08 0.00 9567.2 118.17
2476 10 9.96 0.0496 17.39 0.09 0.00 9988.5 169.15
Project: LKD KTRAN Location: Project No.: AD-3700-17
Boring No.: Tested By: JL Checked By:
Sample No.: McP Blk Lime Test Date: 6/26/2017 Depth:
Test No.: 17-0976 Sample Type: Remold KU specs Elevation:

Description:

Remarks: Remolded with DD 1489, moisture 14.5%, and 3.5% lime

File: \Dt00ma00\kdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Completed Tests\2017\17-0976\17-0976\McP Blk Lime.dat
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Appendix E: LKD Lab Data from the Baker Wetlands
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Submitted by

KANSAS DEPARTMENT OF TRANSPORTATION

INFORMATION SHEET FOR SOIL. SAMPLES

Luke Metheny 700 SW Harrison

Address

Engineer in Charge Jim Brennan

Date

10-23 K-8392-04

County Douglas

Sampled by Geotechnical Section

Project No.

Type of Const.  Subgrade Investigation (Lime Kiln Dust)

Check whether: Active D Prelim D Research [ZI

Sample

Dist. (E

Depth

31

Number Station . m Tests Required Remarks
ST-1 0+56 10.3 0.0-2.0 Resmod, Rtn, dry density, % | Resmod is the
Lt moisture, QU priority
ST-2 1+06 84Lt 10.0-20 Resmod, Rin, dry density, % | Resmod is the
moisture, QU priority
ST-3 1438 10.0 0.0-2.0 Resmod, Rtn, dry density, % | Resmod is the
Lt moisture, QU priority
ST-4 1+73 90Lt |0.0-2.0 Resmod, Rtn, dry density, % | Resmod is the
moisture, QU priority
ST-5 2+27 12.1 0.0-2.0 Resmod, Rtn, dry density, % | Resmod is the
Lt moisture, QU priotity
Bag-1 0+56 85Lt |0.0-1.0 Proctor, Rtn, Swell test,
Resmod, and Qu remolded to
95% Standard Proctor and
Optimum Moisture
Bag-2 1+04 9.0Lt }0.0-1.0 Proctor w/ 5% Lime Kiln
Dust, Rtn after mixing,
Resmod, Swell, Qu on plugs
after 3 and 7 days
Bag-3 1+36 10.0 0.0-1.0 Proctor w/ 8% Lime Kiln
Lt Dust, Rtn after mixing,
Resmod, Swell, Qu on plugs
after 3 and 7 days
Bag-4 1+71 95Lt |0.0-1.0 Proctor w/ 12% Lime Kiln
Dust, Rtn after mixing,
Resmod, Swell, Qu on plugs
after 3 and 7 days
Bag-5 2+24 12.3 0.0-1.0 Proctor w/ 15% Lime Kiin
Lt Dust, Rin after mixing,
Resmod, Swell, Qu on plugs
after 3 and 7 days
¢
Duter €115 tuh Moo L350 NY
18-3 Form No. 667
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RM SUMMARY REPORT

Mr = 19351 * Sd 0% r=-0.81638
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Deviator Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Daviator Deviator Deviator Bulk Resilient Resilient Resifient Resilient
53 Stress Stress Stress Stress Steain Strain Modufus Modulus
(psi) {psi) {psi} {psi) {psi) {%) (%) {psi) (psi)
4.558 2 1.968 0.1251 15.64 0.01 0.00 18113 2056.2
4547 4 3.795 0.0594 17.44 0.02 0.00 15083 465.83
4.538 6 5.785 0.0647 19.4 0.04 0,00 12427 322.16
4,53 8 7.875 0.0476 21.46 0.08 0.00 8717.6 133.48
4.524 10 9.766 0.1143 23.34 0.10 0.00 8897 208.7
2.57 1.636 0.1186 9.347 0.01 0.00 12544 1493.7
2,567 4 3.929 0.0883 11.63 0.03 0.00 10967 316.46
2.553 6 5.855 0.1219 13.51 0.06 0.00 8677.1 399.07
2.536 8 7.873 0.1434 15.48 0.09 0.00 8188.3 200.4
2533 10 9.79 0.0991 17.39 0.11 0.00 7893.2 206.57
Project: Location: Profect No.: K-8392-04
Boring No.; Tested By: S Checked By:
Sample No.: ST-1 Test Date: 4/10/2015 Depth: 0.0-2.0
Test No.: 15-0714 Sample Type: Shelby Tube Elevation;

Description: Light brown clay fill, firm

Remarks:

File: WiHO0mal0(ikdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Completed Tests\201515-0714115-0714 RES MOD\i5-0714 ST-1.dat
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RM SUMMARY REPORT

Mr = 95348 * Sd 00443 r = -0.18806
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Deviator Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Butk Resilient Resilient Resilient Resilient
83 Stress Stress Stress Stress Strain Stiain Modulus Modulus
{psi) (psi) (psl) {psh) (psi) {%) (%) {psi) {psi)
4.628 2 2.034 0.0842 15,92 0.02 0.00 11363 2480.9
4.592 4 3.938 0.0705 17.71 0.03 0.00 10519 337.2
4.641 6 5,867 0.0630 19.79 0.05 0.00 9724.5 423.69
4.617 8 7.873 0.0875 21.72 0.08 0.00 83211 122.91
4,595 10 9.682 0.0583 2347 0.10 0.00 9075.5 85.812
2.601 2 2.046 0.0855 9.848 0.02 0.00 7580.6 544,59
2.5 4 4,065 0.0667 11.84 0.05 0.00 7466.2 200.17
2.584 & 5.91 0.0679 13.66 0.06 0.00 83249.1 3576
2.653 8 7.807 0.1030 15.77 0.08 0.00 8230.3 151.37
2.641 10 9.628 0.0886 17.55 0.10 0.00 8824.6 174.83
Project: Location: Project No.: K-8392-04
Boring No.: Tested By. S5 Checked By:
Sample No.: §T-3 Test Date: 4/14/2015 Depth: 0.0-2.0
Test No.: 15-0714 Sample Type: Shelby Tube Elevalion:

Descriplion; Light brown clay fifl, firm

Remarks:

File: WDI00ma00\kdotdataiMAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Completed Tests\2015115-0714115-0714 RES MOD\i5-0714 ST-J.dat
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RM SUMMARY REPORT

Mr = 6605 * Sd %% r=-0.23838
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Devialor Stress, psi
Confining Nom. Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Buik Resilient Resifient Resilient Resilient
83 Stress Stress Stress Siress Strain Strain Modulus Modufus
{psi) {psi} {psl) {psi) {psi} (%) (%) {psi} {psi)
4,437 2 2.073 0.1030 15.38 0.03 0.00 6122 350.75
4.412 4 4177 0.2253 17.41 0.05 0.0t 7120.4 963.24
4.445 6 5,902 0.1815 19,24 0.10 0.00 5329 183.69
4,436 ) 7.921 0.2234 21.23 0.1 0.01 6308 577.43
4417 10 10 0.1617 23.26 0.15 0.00 60195 106.02
2452 2 2.686 0.4223 10.04 0.04 0.00 5636.7 989.97
2438 4 5.507 0.2366 12.82 0.07 0.00 7668.2 506.63
2419 6 6.642 0.5949 13.9 0.1 0.00 5460.1 426.52
2412 B B.397 0.3144 15.63 0,14 0.01 5337.2 265.56
2.405 10 9.992 0.1806 17.21 0.17 0.01 5329.1 313.64
Project: Lecation: Project No.: K-8392-04
Boring No.: Tested By: SS Checked By:
Sample No.: ST-4 Test Date: 4/16/2015 Depth: 0.0-2.0
Test No.: 15-0714 Sample Type: Sheiby Tube Elevation:

Description: Light brown clay iifl, firm

Remarks:

File: WDt00ma00\kdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILSILAB\Completed Tests\2015115-0714\15-0714 RES MOD\15-0714 ST-4.dat
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RM SUMMARY REPORT

Mr = 8563.5* Sd 0#1° r=-0.81739
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Deviator Stress, psi
Confining Nom. Max, tMean Sud, Dev, Mean Mean Sid. Dev. Mean Sid. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resilient Resilient Resilient
53 Stress Stress Stress Stress Strain Strain Modulus Modulus
{psi) {psi) (psi) {psi} {psi} (%) (%} {psi) {psi)
4,607 2 2101 0.0745 15.92 0.02 0.00 7916.3 431.27
4.587 4 3.955 0.0986 17.72 0.06 0.00 6261.4 372,12
4,628 6 5.941 0.1231 19.83 0.09 0.00 6207.5 182.91
4,597 8 7.891 0.0474 21.68 0.12 0.00 6128.6 49.47
4,641 10 9,705 0.1076 23.63 0.15 0.00 5760.3 157.31
2.59 2 2.027 0.0436 9.796 0.02 0.00 7457.8 45393
2577 4 4,028 0.0782 11.76 0.07 0.00 5512.5 262.99
2,65 6 5.912 0.0873 13.86 0.10 0.00 5200.5 107.53
2.63 8 7.854 0.0817 15.74 0.13 0.00 52797 59.697
2613 10 2777 0.1274 17.62 0.18 0.00 4944.7 85.35
Project: Localion: Project No.: K-8392-04
Boring No.: Tested By: SS Checked By:
Sample No.: Bag 1 Test Date: 4/15/2015 Depth: 0.0-1.0
Test No.: 15-0714 Sample Type: Shelby Tube Etevation:

Description: REMOLD

Remarks:

Fife: WDt00ma00\kdotdata\MAT LAB\Groups\ShareiGEOTECH\SOILS\LAB\Completed Tests\2015415-0714415-0714 RES MOD\15-0714 BAG 1.dat
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RM SUMMARY REPORT

Mr = 19196 * §d 1 r=-0.65325
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Deviator Stress, psi
Confining Nom, Max. Mean Std. Dev. Mean Mean Std. Dev. Mean Std, Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resilient Resilient Resilient
83 Slress Stress Stress Siress Strain Strain Modulus Modulus
{psi) (psi) {psi) {psi) {psi) {%) (%} (pst) {pst)
4,586 2 1.826 0.0472 15.68 0.01 0.00 20437 111914
4.624 4 3.849 0.1117 17,12 0.02 0.00 17735 522.64
4.592 6 5.978 0.0393 19.75 0.03 0.00 16400 341.23
4,643 8 7.744 0.1297 21.67 0.05 0.00 15054 86.555
4,603 10 9.733 0.0812 23.54 0.06 0.00 14743 155.95
2.586 2 1.551 0.0879 9,31 0.01 0.00 15387 514.45
2.567 4 3.657 0.0576 11.36 0.02 0.00 15095 211.63
2.642 & 5.707 0.0403 13.63 0.04 0.00 13440 388.81
2.621 8 7.693 0.0500 15.56 0.05 0.00 12710 148.65
2.598 10 9.734 0.0825 17.53 0.07 0.00 12952 243.63
Project: Location: Project No.: K-8392-04
Boring No.: Tested By: SS Checked By:
Sample No.: Bag 2 Test Date: 4/15/2015 Depth: 0.0-1.0
Test No.: 15-0714 Sample Type: Shefby Tube Elevation:

Description: REMOLD

Remarks:

File: WDt00ma00ikdoidata\MAT LAB\Groups\Share\GEOTECH\SOILS\LAB\Completed Tests\2015\15-0714115-0714 RES MODV15-0714 BAG 2.dat
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RM SUMMARY REPORT

Mr = 17807 * Sd % = .0,70355
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Deviator Stress, psi
Confining Nom. Max. Mean Std, Dev. Mean Mean Std. Dev. Mean Stid. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Rasitient Resilient Resitient
S3 Stress Stress Stress Stress Strain Sirain Modulus Modulus
{psi) {ps}) {psi) {psi) {psi) {%} (%) {psi) {psi)
4.508 2 1.959 0.0652 1548 0.01 0.00 17805 2042.6
4.54 4 3.916 0.0412 17.53 0.02 0.00 16386 1039.9
451 6 5.828 0.0329 19.36 0.04 0.00 12657 152.8
4,553 8 7.1 0.1282 21.37 0.05 0.00 14035 171.59
4,528 10 9.573 0.0738 23.16 0.06 0.00 13734 81.565
2.501 2 1.639 0.0721 9.144 0.1 0.00 15417 712,98
2.494 4 3,783 0.0628 11.26 0.03 0.00 13114 566.06
2.56 6 5.842 0.1163 13.52 0.05 0.00 11403 334.2
2,543 8 1.71 0.0693 15.34 0.06 0.00 12313 136.11
2.526 10 9.639 0.0751 17.22 0.07 0.00 11999 164.13
Project: Location: Project No.: K-8392-04
Boring No.. Tested By: S8 Checked By:
Sample No.; Bag 3 Test Date; 4/16/2015 Depth; 0.0-1.0
Test No.; 15-0714 Sample Type: Shelby Tube Elevation:

Description; REMOLD

Remarks:

File: WDt00maOOkdotdata\MAT LAB\Groups\Shared\GEQOTECH\SOILSWLAB\Completed Tests\2015115-0714115-0714 RES MODV15-0714 BAG 3.dat

54




RM SUMMARY REPORT

Mr=9047.1*Sd *'% r=0.41492
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Deviator Stress, psi
Conlining Nom. Max. Mean Sid, Dev, Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Buik Resilient Resilignt Resilient Resilient
33 Stress Stress Stress Stress Strain Strain Moduius Modulus
{psi) {psi) {psi) {psi} {psi} (%) (%} {psi} {psi)
448 2 2.069 0.0912 15,51 0.02 0.00 9541.8 562,73
4.527 4 4032 0.0684 17.61 0.03 0.00 14329 761.3
4.497 6 5.988 0.0871 19.48 0.05 0.00 11247 217.04
4.475 8 7.765 0.0761 21.19 0.06 0.00 12533 254.75
4,622 10 9.832 0.0894 234 0.07 0.00 12026 184.28
2465 2 213 0.0510 9.526 0.02 0.00 9189.5 667.98
2.544 4 31475 0.0702 11.61 0.04 0.00 9170.2 104.34
2.526 6 5.904 0.0573 1348 0.05 0.00 0884.9 179.49
2.507 8 7.825 0.0507 15.34 0.07 0.00 10717 163.73
2.487 10 9.915 0.1000 17.38 0.09 0.00 10232 155.2
Project; Location; Project No.: K-8392-04
Boring No.: Tested By: S8 Checked By:
Sample No.: Bag 4 Test Date: 4/23/2015 Depth: 0,0-1,0
Test No.: 15-0714 Sample Type: Shelby Tube Elevation:

Description: REMOLD

Remarks:

File: WDt00ma00ikdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Completed Tests\201515-0714\15-0714 RES MOM\15.0714 BAG 4.dat
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RM SUMMARY REPORT

Mr = 4267.2* Sd %! r=0.7803
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Deviator Stress, psi
Confining Nom. Max. Mean Sid, Dey. Mean Mean Std. Dev. Mean Std. Dev.
Stress Deviator Deviator Deviator Bulk Resilient Resifient Resilient Resilient
83 Slress Stress Stress Stress Strain Strain Modulus Modulus
{psi} (psi) {psi) {psi) {psi) {%) {%) {psi) {pst)
4,592 2 1.883 0.0642 15.66 0.03 0.00 5763.3 3113
4.581 4 3.964 0.2559 17.71 0.07 0.00 5240.9 385.94
4,57 6 5,942 0.3271 19.65 0.10 0.01 5238.7 90.317
4,565 8 7.759 0.1273 2146 0.11 0.00 6367.6 248.82
4.593 10 9.759 0.0897 23.54 0.12 0.00 7473 117.18
2,598 2 2,184 0.2872 9,98 0.04 0.00 4743.3 687.96
2.592 4 3.888 0.1841 11.66 0.06 0.00 5867.4 259.32
2.587 6 5.903 0.1236 13.66 0.08 0.00 6334.4 72.607
2.581 8 7.767 0.2158 15.51 0,10 0.00 71134 219.22
2.576 10 9.884 0.1751 17.61 0N 0.00 7898.6 158.78
Project: Location: Project No.: K-8392-04
Boring No.: Tested By: SS Checked By:
Sample No.: Bag 5 Test Date: 4/23/2015 Depth: 0.0-1.0
Test No.: 15-0714 Sample Type: Shelby Tube Elevation:

Description: REMOLD

Remarks;

File: WDt00ma00kdotdata\MAT LAB\Groups\Shared\GEOTECH\SOILS\LAB\Completed Tests\2015115-0714115-0714 RES MODA5-0714 BAG 5.dat
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Kansas Department of Transportation

Report of sample of Bagged Soil
Laboratory No. 15-1221
Date Reported: 6/11/2015
Date Received: 5/15/2015
Specification N°, AASHTO T-208 Quantity:
Source of Material 10-23 K-8392-04 County: Douglas
Sampled from 10-23 K-8392-04
Submitted by: Luke Metheny
Identification marks:  Tags on samples
Project or POV 10-23 K-8392-04
Description of site:
Type of Construction  Subgrade Modification
TEST RESULTS
Unconfined. | Elastic Dry Moisture
Sample No.} Station Offset Depth Description Compression}] Modulus | Density | Percent
(FT) (FT) Qu(psh) | E(psh) [ valpch w %
3 Day 2+50 43.6' Lt 5% LKD 26% Water 14400 1370000 94.0 25.1
3 Day 2450 43.6' Lt 12% LKD 30% Water 20200 1610000 91.6 26.4
3 Day 2+50 43.6'Lt 12% LKD 35% Water 15300 1440000 87.5 30.5
3 Day 2+50 43.6' Lt 15% LKD 30% Water 23000 2110000 91.2 257
3 Day 2450 43.6'Lt 15% LKD 35% Water 18700 2230000 86.6 30.1
7 Day 2+50. 43.6'Lt 5% LKD 26% Water 14900 1010000 74.2 59.2
7 Day 2+50 43.6' Lt 12% LKD 30% Water 20100 1620000 90.4 213
7 Day 2+50 43.6' Lt 12% LKD 35% Water 16000 1390000 86.4 31.3
7 Day 2+50 43.6' Lt 15% LKD 30% Water 27600 2370000 90.8 26.7
7 Day 2450 43.6'Lt 15% LKD 35% Water 22200 2300000 87.6 30.1

cc: J. Brennan (email & 1 copy)
L. Metheny (email)

File 18-3

Reported by: %L/é ’ ’774,—""‘“7”
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Title: Luke Metheny, P.E., Geotechnical Engineer
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Appendix F: Locations of Projects and Selected Photographs of Operations
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Approximate locations of the projects and the layout of the testing site
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A foundation Pad of a commercial store in Kansas City, Kansas
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Selected photographs of LKD-Treated Subgrade construction operations:

67






69



70



71



Appendix G: DCP-Index and Estimated CBR Values

Dynamic Cone Penetration (DCP)-Index Results

Location Station Pavement DCP-Index (mm/blows)
conditions | 1-2 hours® 2 days* 14 days*
2 5
37400 LED treated 2689 19.50
In-sin 3844 2858
3
18427 LED treated 17.92
In-sitn 2867
35.63 11.51 12.15
29+00 LED treated
In-sin 43 44 30.25 34.67
LED treated 14 .69
30400
In-sitn 19.75
31.44 14 .69 955
31400 LED n'leated
McPh In-sin 21.58 17.75 1533
e emen LKD treated 12.90
West- 32400 :
In-sitn 2392
Mokhavk RD LED d 37.50 23.60 16.92
33400 n’leate 2 =3 R
In-sin 71.56 30.44 1893
LED treated 22.00
34400
In-sitn 31.50
1146 11.07
15400 LED n'leated
In-sin 16.56 21.67
LED treated 11.36
36+00
In-sin 2475
LED treated 12.86
384+00
In-sin 23.60
A LED treated 32.86 15.66 1242
verage
i In-sita 43.76 25.07 2265

*After compaction
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I ocation Station Pavement DCP-Index (mm/blows)
conditions | 1-2 hours* 1 day*
53433 LKD treated 3275 15.00
In-sitn 5583 3092
54425 LKD treated 29.00
In-sitn 6133
55425 LKD treated 31.75 17.81
In-sitn 57.17 34.89
55+25N | LKD treated 4083 11.74
In-sitn 48.00 4033
S6+25 LKD treated 30.08 2043
In-sitn 3867 30.89
57+00 LKD treated 50.67 21.57
N e
57+75 treate BL a3
Mohawk RD In-situ 55.17 31.89
63+00 LKD treated 13.54
In-situe 27.11
65+00S | LKD treated 19.44
In-situe 5511
65+00N | LKD treated 16.43
In-situe 46.56
66+30 LKD treated 22.17
In-situe 4733
67+04 LKD treated 1938
In-situe 51.00
Average LKD treated 36.14 1824
In-sitn 5201 3836

*After compaction
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Pavement

DCP-Index (mm/blows)

Location Station conditions | 1-2 hours*® 1 dav* 3 days*
13402 LKD trleated 2403 11.53 7.00
[n-situ 2525 2833 893
14495 LED trleated 30.56 13.00
In-sitn 4333 29.00
McPherson 16487 LKD treated 13.08 12.51
Famp C [n-situ 2450 2325
18405 LKD nfleated 26.11 1193 1136
[n-sitn 3822 3411 2725
Average LKD treated 26.90 1218 10.97
[n-situ 35.60 28 98 2211
35426 LKD treated 2037 1133 1533
[n-situ 20.78 2347 2833
35+26s | LKD treated 2587
[n-sitn 3189
37422 LKD treated 22.07 1727 14 .08
[n-situ 44 67 2767 2817
37+225 | LKD treated 18.55
In-sitn 3633
McPherson A1+06 LKD treated 40.00 17.85 12.54
Ramp D [n-sitn 47 57 41.67 20.00
A41+06-2 | LKD treated 3344
[n-sitn 48.00
49+98 LED treated 24.56 1561
[n-sitn 2222 28 42
49+98-2 | LKD treated 15.00
In-sitn 1037
Average LKD treated 24 98 1548 1439
[n-situ 32.73 3093 2623

*After compaction

74




Location Station Pavement DCP-Index (mm/blows)
conditions | 1-2 hours*® 2 days*® 14 days*
31425 LKED trleated 18.13
[n-situ 20.83
2
37400 LKD trleated 2333 16.19
[n-situ 19.06 20.78
g
34400 LED trleated 15.06
McPherson In-sitn 23 08
Famp B 315423 LED trleated 944
[n-situ 32.11
4 : 5
19473 LKED trleated 14 31 846 5.08
[n-situ 2433 14.76 17.00
Average LKD treated 18.82 10.99 13.13
g [n-situ 21.69 2332 19 54
27
13480 LKD trleated 22.90 11.38
[n-situ 58 20.83
15433 LKED trleated 14.03
[n-situ 15.71
McPherson 18440 LKD treated 2544 11.21 8.09
Ramp B In-situ 30.67 2742 2657
LKD treated 2420
19+03-1
i} In-situ 16.06
Average LED treated 24.17 12.20 16.15
. [n-situ 4433 21.32 2131
*After compaction
I ocation Station Pavement DCP-Index (mm/blows)
conditions | 1-2 hours*® 1 day*®
29475 LED treated 20.89 1542
McPherson [n-situ 28.22 28.89
) orpart of | 31425 LKD treated 20.28 1435
N - In-situ 40.67 28.89
P LKD treated|  16.79 1337
32+00 :
[n-situ 27.22 23.67
Average LED treated 19.32 1438
: In-situ 32.04 27.15

*After compaction
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C. East Mohawk RD, McPherson
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Appendix H: Light Weight Deflectometer Field Test
Measurements

Light Weight Deflectometer (LWD) Data - ASTM-E2583 - 07

Project : I-35 and Mohawk RD Subgrade

Date: 09/20/2016

Location :West Mohawk RD

Pavement conditions: 1-3 hrs., A.C.* Records Location | Stations Comment
Deflection Average (5] mm 0.39 33+00
Maodulus Average MPa 56.96

Deflection Average (5] mm 0.76 | outer 33+00
Modulus Average MPa 27.24

Deflection Average (5] mm 0.56 34+00
Modulus Average MPa 40.18

Deflection Average (5] mm 0.44 | outer 35+00
Modulus Average MPa 50.50

Deflection Average (5] mm 0.29 | inner 35+00
Modulus Average MPa 77.85

Deflection Average (5) mm 0.56 32+00
Modulus Average MPa 40.54

Deflection Average (8) mm 0.64 | outer-R 31+00
Modulus Average MPa 34.50

Deflection Average (8) mm 0.70 | Outer-L 31+00
Modulus Average MPa 32.14

Deflection Average (8) mm 0.48 | inner 30400
Modulus Average MPa 46.58

Deflection Average (8) mm 0.46 | Outer-R 25+00
Modulus Average MPa 48.81

Deflection Average (5] mm 0.71 | inner 28+0
MModulus Average MPa 31.91

Deflection Average (5] mm 0.60 | outer 28+00
MModulus Average MPa 37.19

Deflection Average (5] mm 0.59 27400
MModulus Average MPa 37.94

*After compaction
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Project : I-35 and Mohawk RD Subgrade

Date:09/22/2016

Location :West Mohawk RD

Personnel:

Pavement conditions: 2 Days LKD

Water Table Depth:

Pavement conditions: 2 days, A.C. Records Location Station Comment
Deflection Average (5) mm 0.36 | inner 239+74
Modulus Average MPa 62.50
Deflection Average (5) mm 0.37 | outer 37+75
Modulus Average MPa 61.60
Deflection Average (5) mm 0.51 | Inner-wet 37+75
Modulus Average MPa 44.00
Deflection Average (5) mm 0.46 | outer 35+75
Modulus Average MPa 48.50
Deflection Average (5) mm 0.38 | Outer-L 25+00
Maodulus Average MPa 59.10
Deflection Average (5) mm 0.38 | inner 24+00
Modulus Average MPa 58.50
Deflection Average (5) mm 0.42 | Inner 35+00
Modulus Average MPa 53.60
Deflection Average (5) mm 0.53 | outer-L 31+00
Maodulus Average MPa 42.10
Deflection Average (5) mm 0.46 | inner 30+00
Modulus Average MPa 48.90
Deflection Average (5) mm 0.47 | outer-R 29+00
Modulus Average Mpa 48,10
Deflection Average (5) mm 0.34 | inner 28+00
Maodulus Average MPa 65.80
Deflection Average (5) mm 0.34 27400
Modulus Average MPa 66.20
Deflection Average (5) mm 0.60 | outer-R 33+00
Modulus Average MPa
Deflection Average (5] mm 0.43 | inner 32+00
Modulus Average MPa 52.00
Deflection Average (5] mm 0.39 | inner 33+00
Modulus Average MPa 57.80
Deflection Mverage (S) mm 0.41 | inner 35+75
Modulus Average MPa 54.70
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Project : I-35 and Mohawk RD Subgrade

Date:10/03/2016

Location :West Mohawk RD

Pavement conditions: 14 days, A.C. Records Location | Station Comment
Average (5) mm 0.53 35+00

Modulus Average MPa 42.60

Deflection Average (5) mm 0.66 33+00

Modulus Average MPa 34.10

Deflection Average (5) mm 0.60 | inner 31+00

Modulus Average MPa 37.60

Deflection Average (5) mm 0.61 | outer 31+00

Modulus Average MPa 36.60

Deflection Average (5) mm 0.46 | inner 25+00

Modulus Average MPa 45.30
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Project : I-35 and Mohawk RD Subgrade

Date:10/27/2016

Location :East Mohawlk RD

Pavement conditions: 1-3 hours, A.C. Records Location Station Comment
Deflection Average (S) mm 0.53 53+33
Modulus Average MPa d42.37

Deflection Average (S) mm 0.73 | South 54425
Modulus Average MPa 30.61

Deflection Average (5) mm 0.84 | North 54+25
Modulus Average MPa 26.65

Deflection Average (5) mm 1.99 | Untreated | 54+25
Modulus Average MPa 11.32

Deflection Average (5] mm 0.45 | 2 hrs 54475
Modulus Average MPa 50.11

Deflection Average (5) mm 0.44 | south 55+25
Modulus Average MPa 50.50

Deflection Average (5] mm 0.59 | Middle 55+25
Modulus Average MPa 38.27

Deflection Average (5) mm 0.76 | north 55+25
Modulus Average MPa 29.60

Deflection Average (5) mm 0.69 | 3 hrs. 56+25
Modulus Average IMPa 32.25

Deflection Average (5] mm 0.78 | nextto 56+25
Modulus Average MPa 28.88

Deflection Average (5) mim 0.56 | next to 56+235
Modulus Average MPa 23.36

Deflection Average (5) mm 0.73 | South 57+00
Modulus Average MPa 30.99

Deflection Average (5] mim 0.79 | Morth 57+00
Modulus Average MPa 28.40

Deflection Average (5] mm 1.23 | untreated | 72+00
Modulus Average MPa 18.20

Deflection Average (5) mim 0.35 71+30
Modulus Average MPa 38.40

Deflection Average (5] mm 1.02 | untreated

Modulus Average IMPa 22.10
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Deflection Average (5) mm 0.41 | Middle B4+75
MModulus Average MPa 55.15
Deflection Average (5) mm 0.40 | middle 65+50
Modulus Average MPa 55.83
Deflection Average (5) mm 0.46 | north 65+50
Modulus Average MPa 48.91
Deflection Average (S) mm 0.38 | middle B6+50
Modulus Average MPa 35.06
Deflection HAverage (S) mm 0.71 67+25
Modulus Average MPa 31.50
Deflection Average (5) mim 0.38 68+00
MModulus Average MPa 58.50

110




Project : I-35 and Mohawk RD Subgrade

Date:10/28/2016

Location :East Mohawl RD

Pavement conditions: 1 day, A.C. Records Location | Station Comment
Deflection Average (5) mm 0.41 | Middle 53+33
Modulus Average MPa 54.33

Deflection Average (5) mm 0.48 | South 54425
Modulus Average MPa 46.68

Deflection Average (S) mm 0.52 | North 54+25
Modulus Average MPa 42.45

Deflection Average (5) mm 0.55 | middle

Modulus Average MPa 38.20 55+25
Deflection Average (5) mm 0.32 | repeat 53+25
Modulus Average MPa 69.44

Deflection Average () mm 0.40 | North 33+25
Modulus Average MPa 50.82

Deflection Average (5] mm 0.40 | Middle 56+25
Modulus Average MPa 56.39

Deflection Average (5) mm 0.51 | south 57+00
Modulus Average MPa 44.20

Deflection Average (5] mm 0.32 | middle 57+00
Modulus Average MPa 70.10

Deflection Average (5] mm 0.47 | Middle 58+00
Modulus Average MPa 48.08

Deflection Average (5) mm 1.74 | untreated | 58+00
Modulus Average MPa 12.90

Deflection Average (5] mm 0.43 | middle 653+00
Modulus Average MPa 51.96

Deflection Average (8] mm 0.45 | South Ba+25
Modulus Average MPa 49.67

Deflection Average (S) mm 0.47 | north B4+25
Modulus Average MPa 47.37
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Project : I-35 and Mohawk RD Subgrade

Date:09/20/2016

Location : Ramp B

Pavement conditions: hrs., A.C. Records Location Station Comment
Deflection Average (S) mm 0.41 | Inner 34+00
Modulus Average MPa 54.48
Deflection Average (5] mim 0.61 | outer 36+4964
Modulus Average MPa 37.00

. outer-
Deflection Average (5) mm 0.68 | Repeat 36+4564
Maodulus Average MPa 33.05
Deflection Average (5] mm 0.34 | Inner 36+45964
Modulus Average MPa 65.41
Deflection Average (5] mim 0.95 39+8973
Modulus Average MPa 23.63
Deflection Average (5] mm 0.41 | Inner 32+23
Modulus Average MPa 54.70
Deflection Average (5} mm 0.45 33+00
Modulus Average MPa 50.50
Deflection Average (5] mm 0.57 34+03
Modulus Average nMPa 35.70
Deflection Average (5} mm 110 | 1 39+2376
Maodulus Average MPa 20.50
Deflection Average (S) mim 0.88 | 2 39+2376
Modulus Average MPa 26.50
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Project : I-35 and Mohawk RD Subgrade

Date:09/22/2016

Location : Ramp B

Pavement conditions: 2 days, A.C. Records Location Station Comment
Deflection Average (S) mm 0.24 31+00

Modulus Average MPa 66.40

Deflection Average (5] mm 0.27 | outer 39+00 Shelby
Modulus Average MPa 83.00

Deflection Average (5] mm 0.34 38+57

Modulus Average MPa 66.00

Deflection Average (5) mim 0.34 32+00

Modulus Average MPa 65.41

Deflection BAverage (5] mm 0.39 | outer 35+00

Maodulus Average MPa 58.30

Deflection Average (5) mm 0.30 | inner 35+00

Modulus Average MPa 74.50

Deflection Average (5} mm 0.32 36+49

Modulus Average MPa 69.40

Deflection Average (5} mm 0.57 34+03

Modulus Average MPa 359.70

Deflection Average [S) mim 0.43 359+1664 Shelby
Modulus Average MPa 52.50

Deflection Average (5) mim 0.43 31+25

Modulus Average MPa 51.80

Project : I-35 and Mohawk RD Subgrade Date:10/03/2016
Location : Ramp B

Pavement conditions: 14 days, A.C. Records Location Station Comment
Deflection Average (5) mm 0.43 31+25

Modulus Average MPa 51.84

Deflection Average (5) mim 0.44 32423

Modulus Average MPa 51.50

Project : I-35 and Mohawk RD Subgrade Date:09,/20/2016
Location : Ramp A

Pavement conditions: 1 hr., A.C. Records Location Station Comment
Deflection Average (S) mm 1.032 16+24

Modulus Average MPa 21.8

Deflection Average (5] mim 0.714 15+3337

Modulus Average MPa 31.47

Deflection Average (5] mm 0.595 13+8973

Modulus Average MPa 37.8

Deflection Average (5] mim 0.847 | outer 15+3337

Modulus Average MPa 26.56
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Project : I-35 and Mohawk RD Subgrade

Date:09/22/2016

Location : Ramp A

Pavement conditions: 2 days, A.C. Records Location Station Comment
Deflection Average (5] mm 0.36 16+24

MModulus Average MPa 63.00

Deflection Average (5] mm 0.28 15+3337

Modulus Average MPa 58.80

Deflection Average (5] mm 0.43 13+8973

Modulus Average MPa 51.50

Deflection Average (5] mim 0.31 | inner 17+00

Modulus Average MPa 71.40

Deflection Average (5] mm 0.36 17+00 repeat
Modulus Average MPa 62.00

Deflection Average (5] mm 0.37 | inner 15+4040

Modulus Average MPa 61.10

Project : I-35 and Mohawk RD Subgrade Date:10/03/2016
Location : Ramp A

Pavement conditions: 14 days, A.C. Records Location | Station Comment
Deflection Average (5) mm 0.51 | inner 15+4040

Modulus Average MPa 44.00

Deflection Average (S} mm 0.46 15+03

Maodulus Average MPa 45.00
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Appendix I: Selected Photographs of Shelby Tube Soil
Samples
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