FRANKLIN COUNTY

COMMISSION AGENDA ITEM
TO: BOARD OF FRANKLIN COUNTY COMMISSIONERS Reviewed:
FROM: JAMES M. HAAG, JR. Ext. 3552
DEPARTMENT: PUBLIC WORKS
No.

DATE: 6/22/09

ITEM: Discuss the Acorn Box Backfill Evaluation Report prepared by

Terracon Consultants, Inc.

Background: Franklin County contracted with Terracon Consultants, Inc. to test and
evaluate the backfill placed alongside the Acorn Box. Two test holes were drilled and
the recovered material was tested and evaluated. The tests indicate the material was
correctly placed and is suitable for the support of the pavement.

Recommended Action: Discuss the Acorn Box Backfill Evaluation Report prepared by

Terracon Consultants, Inc,

Attachments: Terracon Report
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Terracon Consultants, inc.

Franklin County, Kansas 1y o econ Consulents,
’ ' outhwest Van Buren Sires

1428 South Main Strest, Suite 4 Topeka, Kansas 66611
QOttawa, 66067 Phone 785.267.3310
Fax 785.267.3382

www.terracon,com

Attention: Mr. James M. Haag, Jr., P.E.
Public Works Director

RE: Backfill Evaluation
: Existing Box Culvert
Frankiin County, Kansas
Terracon Project No. 14095018

Deér Mr. Haag:

Terracon Consultants, Inc. (Terracon) has completed the subsurface exploration at the site of
an existing box culvert in Frankiin County, Kansas. These services were performed in general
accordance with our proposal dated April 14, 2009. This report presents the findings of the
subsurface exploration, test results and professional opinions regarding the condition of the
existing backfill materiats east and west of the box culvert as it relates to the support of the

pavement.

We appreciate the opportunity to work with you on this project. If you have any questions
regarding this report or if we may be of further service, please contact us.

Sincerely,

Terracon Consultants, Inc,

Deepak K. Neupane, EIT hen B. Pretsch, P.E. s

Project Manager ffice Manager
Kansas No. 16602

Enclosures

Delivering Succass for Clients and Employees Since 1965
More Than 95 Offices Nationwlide
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BACKFILL EVALUATION
EXISTING BOX CULVERT
FRANKLIN COUNTY, KANSAS

TERRACON PROJECT NO. 14095018
June 16, 2009

INTRODUCTION

Terracon has completed the backfill evaluation at the site of a box culvert in Franklin Gounty,
Kansas. This exploration was performed in general accordance with our proposal dated April
14, 2009. Two (2) borings were performed at the site and individual boring logs are in Appendix
A. This report presents the findings of the subsurface exploration, laboratory testing and
provides professional opinions regarding the condition of the existing backfill materials east and
west of the box culvert as it relates to the support of the pavement.

PROJECT DESCRIPTION

The box culvert in question is located just west the intersection of lowa Road and John Brown
Road in Franklin County, Kansas. The existing pavement along John Brown Road in this area
was part of a 36 mile road improvement project that occurred in 2005, which included the
construction of a 2-inch asphaltic concrete section over existing reworked gravel roads.
Reportedly, road distress occurred soon after the installation of the road section, including areas
near the box culvert. Franklin County is considering adding & 2-inch-thick asphaltic concrete
overlay to the road as a result of the recent distress. While the pavement distress has not been
limited to just the area immediately around the box culvert, Frankiin County desires an evaluation
of the backfill associated with the box culvert prior to placing the new asphaltic concrete overlay.

SUBSURFACE EXPLORATION AND LABORATORY TESTING PROCEDURES

Subsurface Exploration

Terracon personnel established one boring location on each side of the box culvert (within the
existing road) by visually aligning each side of the culvert and then offsetting the boring a few feet.
The drill crew determined relative elevations at boring locations using a surveyor’s level and rod.
The top of the box culvert at the south end was used as a benchmark to estimate the elevation at
the borings, An elevation of 100 feet was assigned to the elevation for this benchmark. The
elevations shown on the boring logs have been rounded to the nearest foot. Locations and
elevations of the borings should be considered accurate only to the degres implied by the means

and methods used to define them.

The borings were drilled with a truck-mounted, rotary drilling rig using continuous. flight augers to
advance the boreholes. Representative samples were obtained using thin-walled tube and
split-barrel sampling procedures. In the thin-walled tube sampling procedure, a thin-walled,
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seamless steel tube with a sharp cutting edge is pushed hydraulically into the ground to obtain
relatively undisturbed samples of cohesive or moderately cohesive soils. In the split-barrel
sampling procedure, a standard 2-inch O.D. split-barrel sampling spoon is driven into the ground
with a 140-pound hammer falling a distance of 30 inches. The number of blows required to
advance the sampling spoon the last 12 inches of a normal 18-inch penetration is recorded as the
standard penetration resistance vaiue (N). These "N" values are indicated on the boring fogs at
the depths of occurrence. The samples were tagged for identification, sealed to reduce moisture
loss, and returned to the laboratory for testing and classification.

The drill crew prepared field logs of the borings to record data including visual classifications of
the materials encountered during drilling as well as the driller's interpretation of the subsurface
conditions between samples. The final boring logs included with this report represent the
engineer's interpretation of subsurface conditions based on data from the field logs, laboratory

tests and observation of the samples.

Laboratory Testing

Water content tests were performed on all samples obtained. Thin-walled tube samples were
tested in the laboratory to measure their dry unit weights and natural water contents. A
standard Proctor test was performed on a composite bulk sample taken within the upper three
feet of the borings (below the existing pavement). The test results are provided in respective
boring logs in Appendix A or can be found in Appendix B.

The soil samples were examined in the laboratory and classified in accordance with the General
Notes located in Appendix C and the Unified Soil Classification System based on the material's
texture and plasticity. - The estimated group symbols for the Unified Soll Classification System
are shown on the boring logs and a brief description of the Unified System is included in

Appendix C.

SUBSUREACGE CONDITIONS

Conditions encountered at each boring location are indicated on the individual boring logs.
Stratification boundaries on the boring logs represent the approximate location of changes in
soil types; in-situ, the fransition between materials may be gradual.

Approximately 14 inches of asphaltic concrete was encountered at Borings B-1 and B-2 at the
surface. Existing fill was encountered below the asphaltic concrete. Gravelly lean o fat clay fill
was encountered to a depth of approximately 3 feet and was underlain by lean to fat and lean clay
fill with varying amounts of gravel. The identifiable fill extended to depths of approximately 8 feet.
Materials that could be fill, identified on the logs as possibie fill, was encountered below fill at both
borings. The possible fill consisted of lean clays with varying amounts of sand and gravel that
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extended to depihs ranging from 11 to 12 feet. Below the possible fill, the borings encountered
native lean and fat clay soils to the boring termination depths, 15 feet.

Water Level Obhservations

The borings were monitored while drilling and immediatsly after completion of drilling for the
presence and level of groundwater. Water was observed at Borings B-2 at a depth of about 8
feet while drilling with an auger and a free static water surface was observed at a depth of about
914 feet after completion of driling. Water was not observed at Boring B-1 at the time of the

exploration.

Fluctuations of the groundwater level may occur due to seasonal variations in the amount of
rainfall, runoff and other factors not evident at the time the borings were performed.
Groundwater levels at other times in the life of the structure may be higher or lower than the
levels indicated on the boring logs. Long term monitoring in cased holes or piezometers may be
required for a more accurate evaluation of the conditions.

PROFESSIONAL OPINIONS

Mr. James Haag with Franklin County reported that the relatively thick pavement section
encountered at the box culvert was part of an earlier, isolated repair to the road, which was not
installed by design but rather by contractor judgment in the field. Density tests performed on the
subgrade materials immediately below the pavement section revealed dry densities of 113 pef and
115 pef. These densities were compared to a standard proctor results performed on a
representative buik sample of the material. The test results indicated compaction levels of 95.7
percent and 97.3 percent of the material’s maximum dry density as determined by the standard
Proctor. In our experience, road subgrades perform predictably when compacted to a minimum of
95 percent of the material’s standard Proctor dry density, which both tests exceeded. Addifional
dry density testing was perfermed on the existing fill present below 3 feet with the results ranging
from 107 pef to 116 pef at moisture contents ranging from 18.1 percent to 18.3 percent. [n our
opinion, the range in dry densities directly correlates to the varying percentages of gravel within the
samples. Based on our experience, the dry densities fell within an anticipated range for fill placed
with moisture and density control for pavements. The native soils present below the existing fill
ranged in consistency from medium stiff to very stiff.

In our opinion, the fill materials explored and tested appeared to be of suitable compaction to
support pavements. Provided the unexplored backfill materials associated the box culvert are
consistent with the materials tested, we do not suggest the need to remove and replace the
backfill prior to the installation of the new pavement section.
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it should be noted that water was observed at Boring B-2 at the time of drilling but was not
observed at Boring B-1. A possible exploration for encountering isolated water on one side of
the box culvert includes the presence of a westward draining ditch located on the north side
John Brown Road, which converts to a below grade pipe below lowa Road. The pipe daylights
through the wing wall associated with the box culvert. In our oplnion, the water encountered at
Boring B-2 could be the result of water entering the backfill and/or bedding surrounding the pipse,
which becomes blocked and redirected at the wing wall. It is possible that trapped water could
elevate to sufficient levels to impact the subgrade soils supporting the pavement. To reduce the
potential of water entering and potentially impacting pavement subgrade soils, consideration
could be given towards creating a concrete plug around the east end of the pipe (east side of
lowa Road). The concrete plug should be about 1 foot deep and should extend a suitable
distance surrounding the pipe that would limit seepage. The pipe should also be inspected for

damage and repaired as necessary.

GENERAL COMMENTS

The analysis and opinions presented in this report are based upon the data obtained from the
borings performed at the indicated locations and from other information discussed in this report.
This report does not reflect variations that may occur between borings, across the site, or due to
the modifying effects of weather. The nature and extent of such variations may not become
evident until after construction of the overlay. If variations appear, we should be immediately
notified so that further evaluation and supplemental opinions and recommendations can be

provided.

The scope of services for this project does not include either specifically or by implication any
environmental or biological {(e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. ! the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
~engineering practices. No warranties, either express or implied, are intended or made.
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LABDRA'TORY COMPACTION CHARACTERISTICS OF SQIL REPORT 15‘
Report Number: 14095018.0001 Erra can

Service Date:  05/27/09 3113 SW Van Buren St
Report Date:  06/15/09 Topeka, KS 66611
785-267-3310

Client Project

Pranklin' County Kansas Box Culvert Backdill Evaluation

Attn: James Haag Towa Road and John Brown Road

1428 S Main Ottawa, KS

Suite 4

Ottawa, XS 66067 Project Number 14095018
Material Information Sample Information

Source of Material: Barings Bl and B2 Sample Date: 05/25/09

Proposed Use: Sampled By: Terracon

Sample Location: 1 to 3 Feet

Sample Description: Gravely Lean to Fat Clay

Laboratory Test Data Result Specifications
Test Procedure: ASTM D698 Liguid Limit:
Test Method: Method A Plastic Limif:
Sample Preparation: Dry Plasticity Index:
Rammer Type: Mechanical In-Place Moisture (%):

Maximum Dry Unit Weight (pef): 118.1
Optiroum Water Content (%): 16.0

USCS:
Zero Air Volds Curve for Assumed Specliic
Gravity 2.70
120
119
g Y X
%1 117 -‘/ \\‘ ]
)
2116 // \\ \\
E 115 ¥ , A
E 14
113
§ ¢ & 9 10 11 2 13 14 15 16 17
Water Content (%)
Comments:
. /
Services:
Reported To: Franklin County Kansas
Contractor:  Killough Construction
Report Distribution:
(2) Franklin County Kansas
. P4
Reviewed By:
Terracon
Test Methods:'

The tesls wers petformed in general accordance with applicable ASTM, AASHTO, or DOT fes! methods. This report Is exclusively for the use of the clfent
indicated above and shalf not ha rentoduced axcent in tull without the written consent of cur company. Test results transmitted hereln are only appitcable to the



GENERAL NOTES

DRILLING & SAMPLING SYMBOLS:

s8: Split Spoon - 138" 1.D., 2 O.D., unless otherwise noted HS: Hollow Stem Auger

ST: Thin-Walled Tube - 2" Q.D., unless otherwise noted PA:. Powar Auger '

RS: Ring Sampler - 2.42" 1.D., 3* 0.D., unless otherwise noted HA: Hand Auger

DB: Diamond Bit Coring - 4°, N, B Re: Rock Bit

BS: Bulk Sample or Auger Sample wB: Wash Boring or Mud Rotary

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the iotal 18-inch
penstration with a 140-pound hammer falling 30 inches is considered the "Standard Penetration” or "N-vaiue”.

WATER LEVEL MEASUREMENT ‘SYMBbLS:

WL Water Level ws: While Sampling _ N/E: Not Encountered
WCL:  WetCavein WD:  While Drilling '
DCI:  DiyCaveln BCR:  Bsfore Casing Removal

AB: “Aiter Boring ACR:  After Casing Removal

Water lovels indicated on the boring logs are the levels measured in the borings at the imes indicated. Groundwater levels at other
times and other locations across the site Gould vary. In pervious soils, the indicated levels may reflect the location of groundwater. In
low permeability soils, the accurate determinafion of groundwater levels may not be possible with only-short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System, Coarse Gralned Soils have
more than 50% of their dry weigh retained on a #200 sfeve; their principal descriptors are: boulders, cobbles, grave! or sand. Fine
| Grained Soils have less than 50% of their dry weight refained on a #200 sieve; they are principally-described as clays if they are

plastic, and silts If they are slightly plastic or non-plastio. Major constiluents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition lo gradation, coarse-grained soils are defined on the basis
of their in-place relative density and fine-grained soils on the basis of their consistency. : ’

CONSISTENCY OF FINE-GRAINED SOILS RELATIVE DENSITY OF COARSE-GRAINED SOILS

Standard ..
. Unconfined Penetration or Standard Penetration
" Compressive N-value (SS} or N-value {38} o
Strength, Qu, psf ' Blows/Ft. Consistency Blows/Ft. . - Relative Densi
] <500 - 0-1 Very Soft . 0-3 Very Looss
500 — 1,000 o e-4 Soft 4-9 l-oose
1,000 - 2,000 4-8. Medium Stiff i0—29 Medium Dense
2,000 -~ 4,000 8-15 Stiff - 80-49 ' Dense
4,000 - 8,000 15-30 . Very Stiff - »50 _ ~ Very Dense
8,000+ - > 30 Hard . .
RELATIVE PROPORTIONS OF SAND AND GRAVEL © GRAIN SIZE TERMINOLOGY
Descriptive Term(s) of other Percent of Maior Compopent o
constifuents Dry Weight _ of Sample . Particle Size
Trace <15 Efouiders Over 12 En.-(SODmrh)
With 15-29 Cobbles 12 in. 10 3 i (300mm to 75 mm)
Modifier > 30 Gravel 3in. to #4 sieve {75mm to 4.75 mm)
' o Sand #4 10 #200 sieve (4.75mm’to 0.075mm)
HE!TATI‘}/E PROPORTIONS OF FINES ) SiHorClay - Passing #200 Sigve (0.075mim)
Descriptive Term(s) of other Percent of PLASTICITY DESCRIPTION
constituents Dry Welght : o
o Term Plasticity Index
Trace <5 . * Non-plastic’ 0o
" With : . 5~12 ' Low 1-10
Modiflers _ L >12 : Medium | 11-30
' High >30

Nerracon |




UNIFIED SOIL CLASSIFICATION SYSTEM

Criterla for Assigning Group Symbols and Group Names Using Laboratory Tests*

Soll Clasglfication

Group
Symbol Group Name®
Coarse Grainad Soils Gravels Clean Gravals Cuz4andisCesd® GW  Wall-graded gravel’
9, [}
Mora than 50% relained #:ég;m:t:& é’ doé:oarsa Less than 5% flnes Cu <4 andlor 1> Cc > 3° GP  Poorly graded gravel’
on Mo. 200 sieve No. 4 sieve Gravals with Finas Fines classify as ML or MH GM Sty gravei™H
o
Mora than 12% flnes Finss classify as CL or CH GC  Clayey gravelr®#
Sands Clean Sands Cuz6and {sCos3* W Woell-graded sand'
50% or mora of coarse  Less than 5% fines® "
fraction passes Cu<8andlori>Cc>3 8P  Poorly graded sand
No. 4 sleve Sands with Fines FInes classify as ML or MH SM Sty sand™
1]
Mora than 12% fines® (a5 Clagsify as L or CH SC  Clayey sand™
Flne-Grainad Solls Silis and Clays incrganic Pl > 7 and plots on or above "A" lina’ CL  Lean clay®¥
50% or more passes the  Liquid imit Jass than 50 PP
No. 200 siave Pl < 4 or plots balow “A” ling* ML S
organic Liquid limit - ovan drled Organic clay™™¥
<075 OL
Liguid limit - not dried . Organic slif®-e
ftltslgnld C!ags Incrganic P! plots on or abova *A" line CH  Fatclay®™
I it
fquid lmit 50 or more Pl lots below “A" line MH  Elastic SlIF
i Iquid limit - d i
organic Liguid limit - aven drle <0.75 oH Organic clay™+"
Liquid limit - not diied Qrganic slifHe
PT  Peat

Highly organic solis

Primarily organic matter, dark In cofor, and organic odor

ABased on ihe materfal passing the 3-in. (75-mm) sleve

Bif fleld sampla contalnad cobbles or boulders, or both, add “with cobbles

or boufders, or both” 1o group name,

C@ravels with 8 to 12% fines require dual symbols: GW-GM well-graded

gravel with slit, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with siit, GP-GG poorly graded grave! with clay.

Dgands with 5 to 12% fines require dual symbols: SW-5M well-graded

sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded

sand with siit, SP-SC poorly graded sand wilh clay
2
ECU = Dgo/Dio Cc= '—(93—0)'—
“ Do Deo
Fif soll contalns 2 15% sand, add “with sand" to group pama.
Sif fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

Mt fines are organle, add "with organtc Anes” {o group name.

11§ scll contains = 15% gravel, add “with gravel® to group name.

41§ Attarberg limits plot in shaded area, soll Is a CL-ML, silty clay.

K|t soll contalns 15 to 29% plus No, 200, add “with sand” or ‘with
gravel,* whichaver [s predominanl,

L1f soil contalns > 30% plus No. 200 predominantly sand, add
“sandy” lo group name.

¥ if sofl contalns = 30% plus No. 200, pradominantly gravel,
add "gravelly” to group nams.

NPt 2 4 and plots on or above "A” lina.

© Pl <4 or plots below A" line.

PPl plots on or above “A” line.

Q Pl plots below A fine.

60 1 i T = P
For classification of {ins-gralnad L~
solis and fine-gralned fraction o
50 —0°f coarse-grained solls 0@5‘:,-‘ \:\Qe. -
= Equallon of A" - line S aV
[ Horlzonilal 8l Pl=4 to 11=28,5. o A
X 4ol then Pl=070 (L0 . ‘0*3" >
o Equalion of *U* - line S
=z Vartleal at LL=16 to PI=7, S~ Y /
E 30— then PI=0.9 (LL-B} - ,
9 II,I (o\’ /
)
B 2 = e v—4
h / // MH or OH
10 vid 4 >
7Pt
4 b2 1o ML or OL
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