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1. INTRODUCTION
1.1 General
This report presents a summary of the findings from our geotechnical investigation for the
proposed forensic science center expansion to be located at 1109 N. Minneapolis in Wichita,
Kansas. The scope of work was outlined in our proposal dated July 7, 2008. Authorization for this
investigation was provided by Mr. Joe Thomas, Sedgwick County Purchasing Agent, on July 24,
2008.

The purpose of this geotechnical study is to investigate the subsurface conditions at the proposed
site with exploratory borings, evaluate the engineering properties of the subsurface materials with
appropriate field and laboratory tests, and perform engineering analyses for developing design and

construction recommendations for the proposed project.

1.2 Project Description

We understand the proposed project involves the construction of a building addition north of the
existing forensic science center. We understand the proposed structure will be a single-story in
height and of steel frame construction with brick veneer, and have a concrete slab-on-grade floor.
We understand that the structure will have maximum column and continuous wall loads on the
order of 25,000 pounds (lbs) and 3,600 pounds per lineal foot (plf), respectively. We understand
that the proposed finished floor elevation of the addition will match the finished floor of the existing

forensic science building.

Paved parking and drive areas will be constructed to the north of the new building. In addition, we
understand that the parking and drive areas could be underlain by a storm water infiltration

system.

Based on our survey of ground surface elevations at the boreholes and contours show on the

Overall Plan, the site will require minimal cuts and fill.
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2. FIELD EXPLORATION
Six exploratory borings for this geotechnical investigation were drilled at the site on August 6, 2008
with a CME 45 truck mounted drilling rig using 6 inch diameter continuous flight augers and 4.25-
inch inside diameter hollow stem augers. Four borings were drilled to a depth of approximately
10.0 feet below grade in the proposed building addition footprint. Two borings were drilled to a
depth of approximately 4.5 feet below grade for field percolation testing to provide information

regarding the storm water infiltration system.

Boring locations were selected by representatives of Sedgwick County and given to GSI prior to
the field investigation. Field locations were established and adjusted by GSI personnel by
measuring distances from reference points shown on this preliminary site plan. Boring B-1, at the
southwest corner of the addition, was offset 10 feet north due to overhead obstructions from trees
and boring B-6, in the northeast corner of the parking lot, was offset 10 feet to the south because it
was placed in a fenced yard. Locations of the borings in relation to existing and proposed features

are indicated on the Boring Location Plan included in Appendix A.

Surface elevations at the boring locations were obtained by the drill crew using an automatic level.
The top of each borehole was surveyed relative {o the top of the property pin located near the
southeast corner of the project site. The top of the property pin was designated an elevation of
100.0 feet. The approximate ground surface elevations at the borings are shown on the Boring
Logs included in Appendix B. The locations and elevations of the borings should be considered
accurate only to the degree implied by the methods used in their determination.

During drilling of the exploratory borings, seoil samples were obtained at the intervals shown on the
Boring Logs included in Appendix B. Recovered samples were sealed in plastic containers,
labeled, and protected for transportation to the laboratory for further examination, testing, and
classification. Undisturbed samples (designated “U" samples) were obtained with 3 inch O.D. thin-
walled tube samplers, hydraulically pushed in general accordance with ASTM D1587, “Thin-Walled
Tube Sampling of Soils for Geotechnical Purposes.”

Copyright, Geotechnical Services, Inc., 2008 Page 2-1



GSI

Sedgwick County Forensic Science Center Expansion
Wichita, Kansas

GSl Job No. 087228

September 11, 2008

Split-barrel samples (designated “SPT” or “S” samples) were obtained while performing Standard
Penetration Tests (SPT) with a 1-3/8 inch 1.D. thick-walled sampler, driven in general accordance
with ASTM D1586, “Penetration Test and Split-Barrel Sampling of Soifs” The "N" value, reported

in blows per foot, equals the number of blows required to drive the sampler through the last 12

inches of the 18-inch sample interval using a 140-pound hammer falling 30 inches.

During drilling operations, field boring logs were prepared by drilling personnel. These field logs
report drilling and sampling methods, sampling intervais, groundwater measurements, and the

encountered subsurface conditions.

In addition to drilling, falling head percolation tests were performed in borings B-5 and B-6. The
borings were advanced to a depth of 4.5 feet below grade using 4.25 inch hollow stem augers and
the boreholes were cleaned to remove loose soils. The boreholes were filled with water and the
time required for the water level to drop one foot was measured for three trials. The results of the

percolation test are summarized in Table 2.1-1.

Table 2.1-1 - Bore Hole Percolation Data

Time Required for a One Foot Head Drop (Seconds)

Boring Location

Trial 1 Trial 2 Trial 3 Average
B-5 15 94 258 122
B-6 30 50 45 42

At the conclusion of drilling, groundwater measurements were taken and the borings backfilled in

accordance with Kansas State reguiations,
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3. LABORATORY TESTING
The field boring logs were reviewed to outline the depth, thickness, and extent of the soil strata.
The samples taken from the borings were examined in our laboratory and visually classified in
general accordance with ASTM D2488, “Description and Identification of Soils (Visual-Manual

Procedure).” A testing program was established to evaluate the engineering properties of the

recovered samples. Specific tests that were performed include:

Moisture Content (ASTM D2216, “Laboratory Determination of Water (Moisture) Content
of Soil and Rock”)

Unit Weight (ASTM D2937, “Density of Soif in Place by the Drive-Cylinder Method")
Atterberg Limits (ASTM D4318, "Liquid Limit, Plastic Limit, and Plasticity Index of Soils”)
Minus No. 200 Sieve Wash (ASTM D1140, “Amount of Material in Soils Finer Than the
No. 200 (75-um) Sieve”)

Unconfined Compressive Strength (ASTM D2166, “Unconfined Compressive Strength of

Cohesive Soil”)

All tests were conducted in general accordance with current ASTM laboratory test procedures.
Laboratory test results are presented on the boring logs in Appendix B and are tabulated in

Appendix C.

Moisture content and unit weight tests were used to evaluate the existing moisture-density state of
the soils. Minus No. 200 sieve wash and Atterberg limits tests were used to help classify the soils
under the Unified Scils Classification System. In addition, the Atterberg limits tests were used to
evaluate the plasticity characteristics of the soils. Unconfined tests were used to define the stress-

strain characteristics and related shear strength of the soils.

The following data summary represents values derived from our laboratory test results and were
used to develop the allowable bearing values, anticipated settlements, and other foundation design

criteria for the project.

+ Natural Moisture Content ... 35-263%
» Natural Wet Unit Weight ... 124.4 — 127.6 |bs/f®
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« Natural Dry Unit Weight ...............ocoiiiiiiiii e 105.4 — 105.6 Ibs/ft’
o Liquid Limit. ... e 36 - 46
o Plastic LImit...........coooiiii e e 17-18
o Plasticity INdeX ... e 19-28
» Unconfined Compressive Strength................................ 11,310 — 12,330 Ibs/ft’
» Standard Penetration Test (SPT 'N' blows per foot).........ccccevveiiriire.n. 5-17
» Percent Finer Than No. 200 Sieve ........ccoeoooeiieiiicec e 71.7 —99.5%

Based on the results of this testing program, the field logs were reviewed and supplemented as
presented in Appendix B. The final logs represent our interpretation of the field logs and reflect
the additional information obtained from the laboratory testing. Stratification boundaries indicated
on the boring logs were based on observations during drilling, an extrapolation of information
obtained by inspecting samples from the borings, and comparisons of similar engineering
characteristics. Locations of these boundaries are approximate and the transitions between soil

types may be gradual rather than clearly defined.
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4. GENERAL SITE CONDITIONS
4.1 Surface Conditions
The project site consisted of a grass covered lot with numerous mature-trees and shrubs. An
access drive, concrete foundation or trenched backfill, and remnants of a previous structure were
observed at the site. Aerial photographs from 1991 and 2006 were reviewed to determine if a
structure was visible. No structure was identified in the aerial photographs. Copies of the aerial
photographs are included in Appendix A for reference. For the purposes of this report, we have

addressed issues related to encountering remnants or debris from former structures.

The Overall Plan, also used as Boring Location Plan, indicated the site slopes slightly
downgradient toward the north. Photographic Logs depicting site conditions are included in

Appendix A.

4.2 Subsurface Conditions

Although some variability in the encountered subsurface conditions was observed, a general soil
profile could be developed. The natural and fill soils encountered within the depths of exploration
generally consisted of lean clay (USCS Symbol CL) to lean clay with sand {CL), poorly graded
sand with clay (SP-SC) to poorly graded sand (SP) natural soils, and sandy lean clay (CL) fill

soils.

The topsoil at the project site is approximately 6 inches thick and is underlain by dark brown lean
clay to depths ranging from 4.5 feet to 7.0 feet below grade. The lean clay appears to transition to
light brown poorly graded sand which was encountered at depths ranging from 5.0 feet to 7 feet

below grade and continued to boring termination at 10 feet below grade.

The two borings performed at the north end of the site, for the parking area and percolation tests,
encountered six inches of topsoil that was underlain by 1.5 feet of dark brown sandy lean clay fill.
The native lean clay was present beneath the fill and extended to the boring termination depth of
4.5 feet below grade. Based on the surrounding borings, we would anticipate that the clay is 6 to 7

feet thick and is underlain by pooriy graded sand.
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The clay soils at the site exhibited medium stiff to hard consistencies and were in slightly moist to
very moist conditions. The sands soils exhibited loose to medium dense natural densities and

were in slightly moist to very moist conditions.

Based on our site observations, we anticipated that fill materials or demolition debris may be

encountered during construction.

4.3 Ground Water Conditions
Ground water observations were made during drilling and after completion of the borings to
evaluate ground water conditions. No measurable ground water was present in any of the

exploratory borings during the field investigation.

The soil coloration and matrix was examined during laboratory classification for indicators of past
ground water or perched water. Iron staining was identified throughout the clay portion of the soil
profile. The presence of iron staining is an indication of past groundwater or perched water at the

site.

The encountered plastic clay soils have low permeability rates and can perch water for extended
periods of time. The plastic clay soils could also contain cracking networks that develop during
shrinking and swelling of the material as the moisture content changes. These cracks could
contain perched water during or following precipitation events. Excavations that intersect water
filled cracks could flood. The contractor should be prepared to dewater excavations that

encounter perched water.

The ground water conditions observed during our exploration program shouid not be construed to
represent an absolute or permanent condition. Uncertainty is involved with short-term water level
observations in boreholes. Further, the ground water level and the amount and level of any
perched water on the site may be expected to fluctuate with variations in precipitation, site grading,
drainage, and adjacent land use. Long-term monitoring in piezometers or observation wells would

be required to evaluate the potential range of ground water conditions.
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