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1. SCOPE OF STUDY
This report presents the results of a geotechnical study of the existing levee for the Miles Lakewood
2nd Addition, Wichita, Kansas. The study was conducted to explore the subsurface and existing

levee conditions according to our proposal to the City of Wichita on January 12, 1995.

A field exploration program was conducted to obtain information on the subsurface conditions.
Samples obtained during the field investigation were tested in the laboratory to determine physical
and engineering characteristics of the in-situ soils. Field exploration and laboratory test results were
analyzed to develop conclusions regarding fill types, levee consolidation and foundation settlement.

Results of the field exploration, laboratory testing and our conclusions are presented herein.

2. EXISTING SITE CONDITIONS

The project site is located in the west portion of Wichita, Kansas as shown on Figure A-1. The
existing levee is located near the Cowskin Creek. This levee was constructed in 1975.
Approximately 2 feet of fill was added to the levee in 1986. The existing levee appeared to be

stable with no evidence of slope erosion. The ground surface was grass covered.

Subsurface conditions in the existing levee consisted of lean clay and sandy lean clay fill. The
natural soils below the fiil consisted of lean clay, fat clay and sand. Free water was encountered in

exploratory boring B-4 during drilling.

3. FIELD EXPLORATION
The field exploration was conducted on June 22, 1995. Eight (8} exploratory borings were drilled in -
the existing levee to explore subsurface conditions and obtain samples for laboratory testing.
Exploratory borings were located referencing existing site features as shown on the Boring Location
Plan, Figure A-2. Ground elevations at the boring locations were determined by a level survey
referencing the benchmark, "Top Bolt of Fire Hydrant at 9832 Dubon Street, Elevation = 100.0,
assumed".

Exploratory borings were advanced through the overburden soils with a Mobile Drill B-31 drill rig
utilizing 4-inch diameter continuous flight augers. The borings were logged in the field by a
representative of Allied Laboratories based on visual pr_ocedures. All field and laboratory testing

was performed under the direction of a Professional Engineer registered in the State of Kansas.
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Undisturbed samples of the subsurface materials were obfained by hydraulically pushing 3 inch
diameter seamless Shelby Tubes into the in-situ soils according to ASTM D-1587. Disturbed
samples were obtained with a 2-inch O.D. splitspoon sampler. The sampler was driven into the
various strata using a 140-pound hammer falling 30 inches. The number of blows required to
advance the sampler three successive six-inch increments is recorded. The total number of blows
required to advance the sampler the second and third six 6-inch increments is the penetration
resistance (N-Value). Penetration resistance values indicate the relative density of cohesionless
soils and consistency of cohesive soils. Standard Penetration tests were performed in according to
ASTM D-1586.

Measurements of the water levels were attempted in the borings shortly after completion of drilling
and 24 hours after drilling in Boring B-4. All borings were backfilled with auger cuttings and tamped

upon completion of drilling or water level measurements.

4. LABORATORY TESTING

Soil samples obtained during the field exploration were observed and visually classified according
to ASTM D-2488 "Soil Classification for Engineering Purposes" which is based on the Unified Soil
Classification System. Selected samples were tested"to determine engineering and physical
properties (ASTM D-2487). Tests performed included; Moisture Content, Dry Unit Weight, Liquid
and Plastic Limits, One Dimensional Consolidation, and Moisture-Density Relationship. Laboratory

test results are summarized on the attached figures and exploratory boring logs.

5. SUBSURFACE CONDITIONS
The subsurface profile encountered in the borings generally consisted of existing fill overlying clay
and sand. Bedrock was not encountered. Brief descriptions of the soils encount_ered follow. The

attached Boring Logs should be reviewed for actual subsurface conditions at each boring Jocation,

5.1 EXISTING FILL

The existing fill in the levee varied from lean clay to lean clay with sand to sandy lean clay. Fill
depths varied from 4 to 6 feet. The fill did not appear to contain debris or deleterious materials. This
fill was visually characterized as moist to very moist with a firm consistency. Moisture contents of

the fill varied from 12.0 to 23.6 percent with dry unit weights ranging from 88.7 to 119.1 pcf.
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5.2 NATURAL SOILS

The natural soils below the levee ranged from lean clay to sand. The clay soils were generally
characterized as medium stiff to stiff and the sand soils as medium dense. Color of the soils varied
from dark grey to reddish-brown to brown. Moisture contents varied from 13.9 to 28.4 percent with

dry unit weights ranging from 90.8 to 106.4 pcf.

5.3 GROUNDWATER
Free water was encountered in the exploratory boring B-4 at the time of driling. The groundwater
level during the field exploration does not necessarly denote a static groundwater level.

Groundwater levels can vary depending on climatic conditions, time of year, surface runoff and
other factors beyond the scope of this report,

6. CONCLUSIONS

Considering the results of the field exploration and laboratory te_sting, the following conclusions are
presented.

6.1 LEVEEFILL

Field exploration results indicate the fill in the existing levee varied from lean clay to sandy clay
with the majority of the soils classifying as lean clay with sand. The compaction of the existing
levee fill was evaluated by comparing dry unit weights obtained from undisturbed Shelby tube
samples to the Standard Proctor values. Standard Proctor tests were performed on two
combined samples of the subsurface soils as shown in figures B-7 and B-8. The apparent '

compaction results are as follow.

B-2 3.0-5.0 103.9 98.7 95
B-3 3.0-50 106.9 101.0 94
B-4 3.0-50 106.9 106.6 _ 100
B-5 3.0-50 106.9 1089 103
B-6 3.0-50 106.9 100.4 94
B-7 1.0-3.0 106.9 119.1 112
B-8 5.0-7.0 106.9 99.8 94
3
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6.2 FILL CONSOLIDATION

The fill in the existing levee generally consisted of lean clay with sand. Consolidation
characteristics of levee fill was analyzed by one-dimensional consolidation testing as shown in
figure B-6. Considering the age of the fill and these test results, the majority of fill consolidation

has occurred. Additional consolidation is estimated to be minimal (less than 1/4 inch).

6.3 EMBANKMENT FOUNDATION SETTLEMENT

The embankment foundation soils consisted mainly of medium stiff to stiff lean clay and sandy
lean clay. Settlement characteristics of the foundation soils were analyzed by one dimensicnal
consolidation testing and correlation with standard penetration testing. Considering the age of
the embankment and the consolidation characteristics of the foundation soils, future settlement
will be negligible unless additional fill is added to the levee.

7. LIMITATIONS

This report has been prepared according to generally accepted soil and foundation engineering

practices in this area. The conclusions are based on the subsurface conditions at the exploratory
boring locations at the time of drlling. The conclusions ére intended for the exclusive use of the

client. Individual portions should not be taken out of the report context for this project or used for

other projects. The conclusions presented are based on the data obtained from eight (8)

exploratory borings at the locations indicated on the Bon’ﬁg Location Plan. If subsurface conditions

vary significantly across the project site, the conclusions presenfed may not be valid.

Prepared By: o \\\\\““'“"m,
“g\\\,_...!_‘/é‘ ",
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Steven M. Herman, BE:, G F John B. McDaniel, Jr.
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APPENDIX A

FIELD EXPLORATION RESULTS

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

WICHITA, KANSAS

ALLIED PROJECT NO: 72-85398.42

SITE LOCATION MAP

Figure A-1

BORING LOCATION PLAN

..Figure A-2

PROFILE OF EXPLORATORY BORINGS

EXPLORATORY BORING LOGS

Figure A-3 & A4

LEGEND

Figure A-5 to A-12

Figure A-13

GENERAL GEOTECHNICAL NOTES

Figure A-14
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Allied Laboratories EXPLORATORY BORING LOG

350 South Washington

B-1

Wichita, Kansas 67202

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO: 72-95398-42 BORING LOCATION: See Boring Location Plan
SCALE: 1IN= 5 FT. I BORING DATE 6/22/95 ] DRILLER KJP | LOGGED BY RBB CHECKED BY SMH
WATER LEVEL @ DRILL. Dry I DATE 6/22/95 ] WATER LEVEL AFTER DRILL DATE
LOG ELEVATION SOIL DESCRIPTION Ng. |ToOL| BpF | % | Dry on | oot | | ries [ [ o1

(o [0 {103 FILL: lean clay, reddish brown 10 grey 1o
27 [ brown, moist, firm
FAAN
o4 T
Ak 1-1 | s 19.3 | 104.5
OV | e i i
/ -5 to very moist, medium stiff
/ 7: 12| s 152 | 1043
7z 10 ,

i 93 End of boring at 10 feet.

— 15

-20

25

- 30

- 35

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of sntire site.

FIGURE A-5




Allied Laboratories
350 South Washington

EXPLORATORY BORING LOG

B-2

Wichita, Kansas 67202

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO: 72-95398-42

BORING LOCATION: See Boring Location Plan

SCALE: 1iN= 5 FT. | BORING DATE 6/22/95

| oriLLER KJP

| Loceep By RBB

CHECKED BY SMH

| DATE 6/22/95

| WATER LEVEL AFTER DRILL

WATER LEVEL @ DRILL Dry DATE
LOG ELEVATION SOIL DESCRIPTION Na. |Toou| Bef | % o (l;’;'f" (;?suﬂ s g (| P
/. ,:: 5 FO 103107 FiL: 'i{é&ﬁ'&l&y;:éfbﬁ}}i to grey, lightty
7 [ moist to moist, firm
AN
 q T
L 2-1 S 21.8 1 98.7 Py
VALV
297 '
:,/. £y M [ 5
L b SRRSO
- 97.1 LEAN CLAY: dark grey to brown, very
B moist, medium stiff
L 221 8 20.1 | 97.2
A 10 .
5 93.1  End of boring at 10 feet.
- 15
- 20
- 25
- 30
35

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of entire site,

FIGURE A-6
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Allied Laboratories EXPLORATORY BORING LOG B-3
350 South Washington
Wichita
ichita, Ransas 67202 MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE
PROJECT NO: 72-95398-42 BORING LOCATION: See Boring Location Plan
SCALE: 1 IN= 5 FT. | BORING DATE 6/22/95 | DRILLER KJP | LoceED BY RBB CHECKED BY SMH
WATER LEVEL @ DRILL Dry I DATE 6/22/95 | WATER LEVEL AFTER DRILL DATE
LOG ELEVATION SOIL DESCRIPTION Ny, |TOOL | BPF | % | Drv “;gf"‘, t:lst;] N TR
/;; r.; ~0 'i'()’fS' g FILLIeanclay > mndy o clay ............
N reddish-brown to dark grey 0 brown,
PAS NS lightly moist to very moist, firm
e Yed I
T 31| s 20.4 | 101.0
bAsr
y . -
gff —5
B R OSSOSO RSOOSR
“Zn" 97.3  LEAN CLAY: dark grey to brown, very
/ r moist, firm
o — S55 T RN CLAYMIHSANDdarkgrey o 32| s 23.3 | 90.8 3 | 97 |37]24
/ i brown, very moist, medium stiff, thin
/ — 10 sand seams
oA 33( S 22.9 | 103.0
" 90.3  FAT CLAY: grey, very moist, stiff,
i 89.3 |\ caliche
15 End of boring at 14 feet.
20
- 25
30
—35
L
NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of entire site.

FIGURE A-7




Allied Laboratories
350 South Washington

EXPLORATORY BORING LOG

B-4

Wichita, Kansas 67202

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO: ‘72-95398-42

BORING LOCATION: See Boring Location Plan

SCALE: 1 IN= 5 FT. | BORING DATE 6/22/95 | DRILLER KJP | toaeep BY RBB CHECKED BY SMH
WATER LEVEL @ DRILL 14.2 | pate 6122195 | WATER LEVEL AFTER DRILL 13.8 DATE 6/23/95
LoG ELEVATION SOIL DESCRIPTION No. |TOOL| 8pF | % Dy s sl (L
0f [ 0 1103.6  FILL: lean clay to sandy lean clay,
AN reddish brown to dark grey,
S lightly moist to very moist, finn 41| s 19.7 | 106.6 20 | 80 |36
%y ) )
(7. Z:
L
 ved o
L [T 5
DA L N RO
/ - 97.6  LEAN CLAY: dark grey to brown, very
/ r moist, soft to medium stiff
/ Z: 421 8 19.4 | 91.9
% 10 .. very moist te wet, soft
/ T 43| 8 28.4 | 92.9 9 |91 |46
/ [ F
;{- - 15 88.5 ...... S Y .......... C LAY grey mbmwn’ very .
/ i moist, medium stiff to soft
Gy ¥l 86.1  SAND: grey to brown, saturated, medium | 4 4 P 14| 130
i dense, fine to medium grained
2xl Lag .
I 83.6 End of boring at 20 feet,
- 25
- 30
r
— 35

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of entire site.

) 3 .3 C33

FIGURE A-8
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Allied Laboratories
350 South Washington

EXPLORATORY BORING LOG

B-§

Wichita, Kansas 67202

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NOQ: 72-95398-42

BORING LOCATION: See Boring Location Plan

SCALE: 1IN= 5 FT. ] BORING DATE 6/22/95 I DRILLER KJP

| Loscep BY RBB

CHECKED BY SMH

| pate 6/22/95

| waTER LEVEL AFTER DRILL

WATER LEVEL @ DRILL Dry DATE
LOG ELEVATION SOIL DESCRIPTION e, |TOOL| BRF | % | Dry oan | ooty |sena | s [LL | P
o FO | 1040 FILL: lean clay with sand, dark brown'to
L brown, moist, firm
ST
74 [
7L r|_'_ 5-1 S 17.0 | 109.9 24 { 76 |34)20
LA Z
y -d -
A7
grioro USROS
s 98.1 LEAN CLAY: dark grey 1o brown, very
C moist, medium stiff
/‘“: 52| 8 224 | 91.8
ZAS .
- 94.1  End of boring at 10 feet.
- 15
- 20
- 25
- 30
- 35

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of entire site.

FIGURE A-9
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Allied Laboratories
350 South Washington
Wichita, Kansas 67202

EXPLORATORY BORING LOG

B-6

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO:  72-95398-42 BORING LOCATION: See Boring Location Plan
SCALE: 1IN= 5 FT. | BORING DATE 6/22/95 | DRiLLER KJP | LoGeED 8Y RBB CHECKED BY SMH
WATER LEVEL @ DRILL Dry [ pate 6/22/95 | WATER LEVEL AFTER DRILL DATE
LOG ELEVATION SOIL DESCRIPTION - Ne. |TOOL| BPF |\ % |Drv :';2;‘, oo sod e [LL{ P
vyt FO  |103.6 FILL: lean clay to sandy lean clay,
b yed [ reddish-brown to brown, moist to
n/; /;/r L very moist, firm
.}&,'7: 61| S 17.2 | 100.4 33 | 67 27|10
N
YAl L
173 ] 5 ........................................................................
oAt 98.6  LEAN CLAY WITH SAND: dark grey to
;/}//. C brown, very moist, medium stiff
/ - 62| P | 6 |206|104.4
N .. with thin sand streamers, very moist
— 10 to wet
90.5  SILTY SAND: grey to brown, saturated, |3 | P | 2
very moist to wet
15 88.6  End of boring at 15 feet,
- 20
25
- 30
- 35

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of entire site.

FIGURE A-10
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Allied Laboratories
350 South Washington

EXPLORATORY BORING LOG

B-7

Wichita, Kansas 67202

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PROJECT NO: 72-95398-42

BORING LOCATION: See Boring Location Plan

SCALE: 1IN= 5 FT. | BORING DATE 6/22/95

| oriLLer KJP

| LoceED BY RBB

CHECKED BY SMH

WATER LEVEL @ DRILL Dry

| DATE 6/22/95

| WATER LEVEL AFTER DRILL

DATE

LOG ELEVATION SOl DESCRIPTION No. (TOOL| BPF | 1% Lo ot | oty [ Send | s | UL | P
vyl [0 |103.7 FILL: sandy lean clay and lean clay,
b Yod L reddish-brown to grey to brown, 7-1t 8§ 12.0 | 119.1
";'/ ’;/" s lightly moist to moist, firm
v T
M
L
. 173 = i T DR T S
YA 98.7  LEAN CLAY WITH SAND: dark grey to
// [ brown, moist, stiff
é L 72 P 11 | 21.7 | 102.1
10
$0.6" " FAT GLAY: grey, mois, siff, sandy |73 | B | 8 | 20.1 | 1064
15 -
- 88.7 End of boring at 15 feet.
- 20
- 25
- 30
35

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of entire site.

FIGURE A-11




Allied Laboratories EXPLORATORY BORING LOG B-8

350 South Washington

Wichita, Kansas 67202 MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

L1 3 .3 €]

]

84, P 5 183

PROJECT NO: 72-95398-42 BORING LOCATION: See Boring Location Plan

SCALE: 1IN= 5 FT. | BORING DATE 6/22/95 | DRILLER KJP | LoGGED BY RBB CHECKED BY SMH

WATER LEVEL @ DRILL Dry I DATE 6/22/95 ] WATER LEVEL AFTER DRILL DATE

LoG ELEVATION SOIL DESCRIPTION No. [TOOL| BPF [ % I owyinit | O [oty e, [t | e

5 PO | 103.8  FILL: lean clay 10 sandy lean clay,
| 4 i it reddish-brown to brown, lightly 81| S

a4 Z— moist to moist, firm

2% '

T T

YL

Ed T 5

.M A -

Y OO e 5218 26| 9.8

7t 87.8  LEAN CLAY WITH SAND: dark grey, very

A moist, soft to medium stiff

%7 83| S 20.6 | 93.5 26 | 74
A S

- 1t 93.8 SILTY SAND: brown, very moist to wet,

;; N medium dense, fine grained

sz ... saturated

89.8 SAND: light brown, saturated, loose,

15 88.8 \___ medium grained
End of boring at 15 feet.

35

ll]lllIl}li\'llIITIIIIIIIIIllllllllllll'(llllllll

NOTE: This information only pertains to this boring at the time of drilling and may not be indicative of antire site.

FIGURE A-12
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Allied Lahoratories EXPLORATORY BORING LEGEND
350 South Washingten
Wichita, Kansas 67202 MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE
Strata symbols ﬂ Standard penetration test
7= 21 Fill, clay
(e k}ﬁf
(5

lLean clay
low plasticity

7 %] Lean Clay with Sand
7

/ Fat r(.:lay,
Hi lasticit
/ gnp Y

y %] Clayey sand
7

r“n| Poorly graded sand

7 7¢4 Silty sand

Misc. Symbols

X Water table 24 hrs
after completion

=z Water table during
drilling

Soil Samplers

IE Undisturbed thin wall
Shelby tube

Notes:

1. Exploratory borings were drilled on 6/22/95 with a Mobil Drill B-31
drill rig utilizing 4 inch diameter continuous flight auger.

2. Groundwater was encountered in boring B-4 at the time of drilling and
at 24 hour measurement.

3. Borings were located referencing existing site features. Elevations
were determined by a level survey referencing a benchmark established
as, "Top Bolt of Fire Hydrant at 9832 Dubon Street, Elevation = 100.0
assumed".

4. The exploratory logs are subject to the limitations, conclusions, and
recommendations included in the Geotechnical Report.

5. Depths to transitions between soil types presented on the exploratory
boring logs are approximate within the limits of this investigation.

FIGURE A-13




) ) &3 CO ) OO 3 3 43

]

C

) ) .33 1 (6 &30 3 3 2

Allied Laboratorics
330 South Washington
Wichita, KS 67202
(316) 262-6457

GENERAL GEOTECHNICAL NOTES

SOIL CLASSIFICATION TERMINOLOGY

Soil classification is based on ASTM D-2487 “Soil Classification for Engineering Purposes" which is based on the Unified Sail
Classification System. Fine grained soils have less than 50 percent of their particles retained on the No. 200 sieve. These soils are
classified as silts if they are nonplastic to slightly ptastic and as clays if they classify as plastic. Coarse grained soils have more
than 50 percent of their particles retained on the No. 200 sieve and are classified as sands, gravels, cobbles and boulders
depending on the grain size. Minor and major constituents may be added as modifiers depending on the proportions of the soif
types. Additionally, fine grained soils are described based on their consistency and coarse grained soils are deliniated by their
relative density. Examples: Fat clay with sand (CH) and Silty sand (SM).

WATER LEVEL MEASUREMENTS

Water level measurements presented on the test boring logs are for the times indicated. These measurements may not necessarily
represent the actual groundwater levels at the site. Fine grained soils of low permeabilty may require measurements for extended
periods to accurately reflect free water levels. Coarse grained soils wili generally reflect true groundwater levels after short periods.
Groundwater levels and seepage water can vary depending on time of year, climatic conditions and other factors beyond the scope
of normal geotechnical explorations. Typical water level abbreviations follows:

WD - Water level during drilling WA - Water level after drilling

W24 - Water level 24 hours after drilling W48 - Water level 48 hours after drilling

CW - Depth to wet cave of boring CD - Depth to dry cave of boring

SAMPLING AND DRILLING ABBREVIATIONS

Drilling and sampling procedures are typically performed in accordance with ASTM standards unless otherwise noted. Typicat
sampling and drilling abbreviations follows:
P - Standard Penetration sampler
(1-3/8 in. |D split-spoon)
§ - 3 in. diameter thin wailed Shelby Tube
D - Denison Barrel Sampler
B - Bulk/grab sample

SB - Sawtooth bit barrel sampler

CF4 - 4 in. diameter continuous flight auger
CF6 - 6 in. diameter continuous flight auger
HS - 7-1/4 in. diameter hollow stem auger
NX - Diamond bit coring

CONSISTENCY OF COARSE GRAINED SOILS CONSISTENCY OF FINE GRAINED SOILS
. . Approximate . Unconfined Compressive Approximate
Relative Density (D) | PercentDy |\ yiie blowsffoot) Consistency Strength (Q,) psf N - Value (blows/foot)
Very Loose less than 15 0to 4 Very Soft Less than 500 Oto2
Loose 15t0 35 4to 10 Soft 500 to 1000 2to4
Medium De 35 t0 65 1010 30 Medium Stiff 1000 to 2000 4to8
ediim Bense stiff 2000 to 4000 810 16
Dense 631085 3010 50 Very Stiff 4000 to 8000 16 to 30
Very Dense 85 to 100 over 50 Hard Over 8000 Over 30
BEDROCK HARDNESS DESCRIPTIONS GRAIN SIZE DESCRIPTIONS
Hardness N- V::Jp:(’;'i:‘::fmm) Constituant Description Particle Size

Woeathered (Soft) Less than 20

Firm 20 to 30

Medium Hard 30 to 50 Silt or Clay Passing No. 200 Sieve (0.075 mm)
Hard 50 to 80 .

Very Hard Over 80 Sand No. 200 to No. 4 Sieve (0.075t0 4.75 mm

PROPORTIONING OF CONSTITUENTS Gravel No. 4 to 3 inch Sieve (4.75 to 75 mm)

Constituant Description Percent Cobbles 3to 12 inch Sieve {75 to 300 mm)
Trace Less than 5 Boulders Over 12 inch Sieve (300 mm)

With 5to 12

Modifier More than 12

Figure A-14
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Allied Laboratories APPENDIX B

350 South Washington
Wichita, KS 67202

(316) 262-6457 LABORATORY TEST RESULTS

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE
WICHITA, KANSAS

Allied Project No: 72-95398-42

SUMMARY OF LABORATORY TESTS

Figure B-1 & B-2

REPORT OF LIQUID AND PLASTIC LIMITS

Figure B-3 & B-4

CONSOLIDATION TEST RESULTS

Figure B-5 & B-6

MOISTURE - DENSITY CURVES

SOIL CLASSIFICATION CHART |

Figure B-7 & B-8

Figure B-9
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Allied¢ Laboratories
350 South Washington
Wichita, KS 67202
(316) 262-6457

LIQUID AND PLASTIC LIMITS TEST REPORT

ASTM D-4318

Project No. 72-95398-42

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

PLASTICITY CHART

— 60
50 b
7
f/
= CH or OH
3 S
o L ?’
S 30
g cL 2 oL prd
B v
; r
a| 20 Ah 4
— MHor OH
10 —
CL-ML e ML or OL
L] o L L1

0 10 20

30 40 50 60 70 80 90 100

Liquid Limit (LL) |

TEST RESULTS

@ | Dot 50100 et 37 |13 | 24 | 97 | Leanciay(cu)

® gg’;{}f’: e ampie 41 36 |15 | 21 | 80 | Lean Claywith Sand (CL)
) ggg{}f’: o Sample 43 46 |16 30 | 91 [ Leancraycn)

A sttt &1 34 | 14 | 20 | 76 | Lean Cray with Sand (CL)
||

Fiaure B-3
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Allied Laboratories
350 South Washington
Wichita, KS 67202
(316} 262-6457

LIQUID AND PLASTIC LIMITS TEST REPORT

ASTM D-4318

Project No. 72-95398-42

MILES LAKEWOOD VILLAGE 2ND ADDITION LEVEE

3 . 1 . .3 C 1 C3 .3 3

60 PLASTICITY CHART
50 e
e
W
—_ CHor OH
@_‘_ 40 —
3 oo
I~ N
E\ 30
=) CL orOL /
K<) |
g D
a| 20 e
MH or OH
10 41—~
CL-ML rd ML or OL
L1 o L1

0 10 20

30 40 50 60 70 8o 90 100

Liquid Limit (LL) |

TEST RESULTS

¢ ggg{}f’: g.-g_,:g?;;:te &1 27 | 17 | 24 | 67 | sandyLean Clay (CL)
® ggg{:"&g_‘g“ﬂ*} . 39 [ 15 [ 24 | 72 | Lean Clay with Sand (cL)
@ | oS 0100 sect 44 | 18 | 26 | 89 | LeanClay(cL)

A

|

Fiaure B-4
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Allied Laborateries
350 Scuth Washington
Wichita, KS 67202

CONSOLIDATION TEST RESULTS

(316) 262-6457 ASTM D-4546, Method B
Project No: 72-95398-42 Project Name: Miles Lakewood Village 2nd Addition Levee Date: 7/1/95
Boring No: B4 Sample No:  4-3 Depth  13.0-15.0 feet
Soil Description: Lean Clay: dark brown, slightly sandy Classification: CL
Liquid Limit: 46 Plastic Limit: 16 Plasticity Index: 30 Specific Gravity:  2.65 assumed
Initial Moisture Content (%): 28.2 Initial Dry Density (pcf): 94.9 Saturation (%): 99.6
Final Moisture Content (%): 22.2 Final Dry Density (pcf): 105.2 Silt/Clay (percent): 91
Sample Length (inch).  1.00 Sample Diameter (inch).  2.50 Height of Solids (inch): 0.5696
Specimen Condition: Undisturbed D Remolded |:| Compacted [:] Other '
5 CONSOLIDATION GRAPH
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NORMAL PRESSURE (KIPS PER SQUARE FOOT) [
Checked By: SMH

Figure B-5




1] o O OO . O o0 820 30 &0 3 . 3

i

Allied Laboratories
350 South Washington

CONSOLIDATION TEST RESULTS

Wichita, KS 67202
(316) 2626457 ASTM D-4546, Method B
Project No: 72-95398-42 Project Name: Miles Lakewood Village 2nd Addition Levee Date: 7/1/95
Boring No: B-5 Sample No: 5-1 Depth  3.0-5.0 feet
Soil Description: Lean Clay with Sand: brown Classification: CL

Liquid Limit: 34 Plastic Limit: 13 Plasticity Index: 24 Specific Gravily:  2.65 assumed
Initial Moisture Content (%): 18.8 Initiat Dry Density (pcf): 108.8 Saturation (%): 94.5
Final Moisture Content (%): 17.4 Final Dry Density (pcf): 116,7 Silt/Clay (percent): 76
Sample Length {inch).  1.00 Sample Diameter (inch): 2.5 Height of Solids (inch): 0.653
Specimen Condition: Undisturbed [ | Remolded [ ] Compacted [ | Other
6 CONSOLIDATION GRAPH
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Allied Lahoratories
350 South Washington
Wichita, KS 67202
£316) 262-6457

Curve No.:

na

MOISTURE - DENSITY RELATIONSHIP

Project Name: Miles Lakewood Village 2nd Addition Levee Project No: 72-95398-42 Date: 6/30/95
Soil Description: Lean Clay with Sand: FILL Classification: CL
Sample Location. Combined Bulk 0.0-5.0 feet Sampled By: Allied Date: 6/22/95
140 MOISTURE - DENSITY CURVE
N1\
ANA N Moisture-Density Values
NI Maximum Dry Density (pcf): 106.9
130 AN Optimum Moisture Content (%): 16.6
AN
N\
3 Soil Index Properties
N
N S Liquid Limit: 39
Y II\d" ”0
; Plastic Limit: 15
120 A P‘)‘V« ,
25 o’é;. Plasticity Index: 24
JET
§ \‘f Q,,L Gravel (%): 0
\ [
E "\\ ‘\\"p Sand (%): 28
‘mz‘ 110 \\\ Silt/Clay (%): 72
g =] 'Y
> | '\‘
m w
Q M, ™ M,
N N
/ N
100 TR
4 <~
g
7 ~,
- \ 3
90 R
Ay
80
0 5 10 15 20 25 30 35
i MOISTURE CONTENT (%) |
AASHTO Designation: T-99 ASTM Designation: D-698
Weight of Hammer (Ibs): 5.5 Height of Drop (inch): 12 Number of Lifis: 3
Blows per Lift: 25 Diameter of Cylinder: 4in Volume of Cylinder: 0.0333 ft°

Figure B-7
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Allied Laheratories
350 South Washington
Wichita, KS 67202
(316) 262-6457

MOISTURE - DENSITY RELATIONSHIP

Curve No.:

na

Project Name: Miles Lakewood Village 2nd Addition Levee Project No: 72-95398-42 Date: 6/30/95
Soil Description: Lean Clay; FILL Classification: CL
Sample Location: Combined Bulk 2: 5.0 - 10,0 feet Sampled By: Allied Date: 6/22/95

140 MOISTURE - DENSITY CURVE
\
YA\ Moisture-Density Values
N \ Maximum Dry Density (pcf): 103.9
130 AN Optimum Moisture Content (%). 20.5
hY \\
NN Soil Index Properties
N % Liquid Limit: 44
T @ e e e
120 dféu '\ekt‘ Plastic Limit: 18
% Plasticity Index: 26
T Nh % Gravel (%): 0
T NN &
> NI Sand (%): 11
g 110 NP Sil/Clay (%): 89
u N
Q N,
&
Q NI
100 / NN
/ \
N, L -
Y N L,
Yy
Y e RN
/ u '\..\
90 i
— 80
5 10 15 20 25 30 35
[ MOISTURE CONTENT (%) |
AASHTO Designation: T-99 ASTM Designation: D-698
Weight of Hammer (Ibs): 5.5 Height of Drop (inch): 12 Number of Lifts: 3
Blows per Lift: 25 Diameter of Cylinder; 4in’ Volume of Cylinder: 0.0333 f

Fiqure B-8
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Allied Laboratories
350 South Washington
Wichita, KS 67202
(316) 262-6457

CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES

ASTM Designation: D 2487
(Based on Unified Soil Classification System)

Criteria for Assigning Group Symbols Soil Classification
and Group Names Using Laboratory Tests* SGH":;; Group Name®
> < <3E F
ravele Clean Gravels Cu>d4and1<Cc<3 GW Well graded gravel
L than 5% fines®
More than 50% ess than nes Cu<4andori>Cc>3EF GP Poorly graded grave! F
coarse fraction
retained on No, Gravels with fines Fines Classify as ML or MH GM Silty gravel F.GH
Coarse-Grained Soils 4 sleve More than 12%
fines® i i F.GH
More than 50% Fines Classify as CL or CH GC Clayey gravel
retained on No. 200
. 3 |
sieve Ciean Sands Cuz6and1<Ce<3 Sw Well graded sand
Sands Less than 5% fines®
Cu<Bandwori1>Cc>3E Poorly graded sand !
50% or more SP Y9
S ) . . .
pas S?:VI:D 4 Sands with Fines Fines Classify as ML and MH M Silty sand G.H!
More than 12% -
fines? Fines Classify as CL and CH SC Clayey sand SH!
PI>7 and plots on or above "A" line ! CL Lean clay %M
Inorganic
Silts and Clays Pl<4 and plots on or below "A" line ¥ ML Sl <LM
Liquid limit less
than 50. L . Organic clay KLMN
Oraani Liquid limit - oven dried 9 y
rganic Liquid limit - notdried =-0-7° OL
Fine Gained Soils ' Organic sift LM
50% or more passes
the No. 200 Sieve Pl plots on or above "A" Line CH Fat clay XtM
Inorganic -
Silts and Clays Pi plots below "A”" Line MH Etastic silt kLM
Liquid limit 50
or more Organic clay K-M#
v Liquid limit - oven dried : g Y
rganic Liquid limit - not dried =07~ OH
Organic sift kLm0
Highly organic soils Primarily organic matter, dark in color, and organic odor Pt Peat
* Based on the material passing the 3-in. (75-mm) sieve. E Cu= DyyfDyy Ce = (Dy)2 1 (D, X Dy
B f field sampls contained cobbles or boulders, or both add *with cobbles or boulders, F If scit contains > 15% sand, add “with sand” to group name,
or both” to group name. S If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.
€ Gravels with 5 to 12% fines require dual symbols: H If fines are crganic, add “with organic fines” to goup name.
GW-GM Well graded gravel with silt. ' If soil contains > 15% gravel, add "“with gravel” to goup name.
GW-GC Well graded gravel with clay. ¥ If Atterberg fimits plot in hatched area, soil is a CL-ML silty clay.
GP-GM Poorly graded gravel with silt. ¥ If soil contains 15 to 28% plus Mo. 200, add "with sand" or “with gravel” to goup nhame.
GP-GC Poorly graded gravel with clay. L I soil contains > 30% plus No. 200, predominately sand, add "sandy™ to group name.
D Sands with 5 to 12% fines require dual symbols: M If soil contains > 30% plus No. 4, predominately gravel, add "gravelly” to group name.
SW-SM Well graded sand with sitt. N Pl > 4 and plots on of above A" fine.
SW-SC Well graded sand with clay. © Pl « 4 or ptots below “A” line.
5P-S5M Poorly graded sand with sitt. P Pt plots on or above “A" fine.
SP-SC Poorly graded sand with clay. 2 P plots below “A” line.
Sieve Analysis 50 Plasticity Chart
.
F—Screen - in.—] Sieve No. . For Classification of fine-grained soils and fine /2~ - -
27 1 34 348 4 10 20 40 8) 200 fraction of coarse-grained solis: Equation of - /I
1003 0 gq | ™ — —
_ N "A° Lne: Horizontsl st Pl = 410 1L =255,/ A 7
N then PI = 0.73 (LL-20) s 4 7
80 20 x| 40 e vrar z .
‘ 2 Equation of "™ Line: Vertical at CHorOH
by \ 3 2 = = /é 5 : 7z
i Bo=Temm g E LL= 1610 P =7, then Y4
@) 80 ~ 408 2 30(F=090L-8 w4 -t
o & ' / .4 7
= \ A « o o w4 [
N c | P
8| 40 60 © = 20 ’ —
@ S Doe25mm 5 /é cLoroL —L~ oHand MH
= 2 o y, Vi ,/"
a
T D,,=0.75mm W A=z
L < 4 oL
1 1 1 1 1
0 100 01020736 46 B0 60 70 80 50 100
wla v bwalis Ligodog oy
50 0 5 100 0 0.10 [ Liquid Limit |
[ Particle Size in Milimeters |
€,=D,/D,=15/0.075=200 " G0, HD 1D )= 2 51(0.075x15)=5.6
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