ENGINEERS + ARCHITECTS + SCIENTISTS
PLANNERS « SURVEYQRS '

November 29, 2006

Michael D. Weeks, P.E,, P.S.
TranSystems Corporation

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Pavement Design Information
Phase 1 - Mainline and Side Road CBR Values
SCI-823-6.81 Portsmouth Bypass
Phase 1 — Stage 1
DLZ Job No.: 0121-3070.03
PID No. 19415

Dear Mr. Weeks:

This document presents the findings of subsurface explorations performed for proposed side
roads, ramps and the mainline alignment for Phase 1 of the SCI-823 Portsmouth Bypass project.
The Phase 1 area is defined as being from station 352+00 to 537+50. Although the Lucasville-
Minford Road widening and improvements are outside of this area, the results are included in
this submission.

All side roads in the Phase 1 area have been independently evaluated for subgrade improvements
and pavement design information. Please refer to these documents for more information.

It should be noted that minor changes were made to the recommendations presented in the
relocated Shumway Hollow Road pavement design document. Please refer to the enclosed
document found in Appendix A for more information.

Appendix A: Pavement Design Information — Revised
Relocated Shumway Hollow Road -

Appendix B: Pavement Design Information
Lucasville-Minford Road

Appendix C: Pavement Design Information
SR 335 at Relocated Shumway Hollow Road

Appendix D: Phase 1 Recommended Mainline CBR Value
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We appreciate having the opportunity to be of service to you on this project. Please do not
hesitate to call if you have any questions concerning our reports.

Respectfully submitted,

DLZ OHIO, INC.

Fovar .V ES

Steven J. Riedy
Geotechnical Engineer

cc: File

M:\proj\0121\3070.03\Pavement Design\Documents\Phase 1 Letter\Phase 1 Pavement Design lir - sjr.doc
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November 28, 2006

Michael D. Weeks, P.E., P.S.
TranSystems Corporation

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re: . Pavement Design Information - Revised
Relocated Shumway Hollow Road
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document # 0034 '

Dear Mr. Weeks:

This letter includes the findings of a subsurface exploration performed for relocated Shumway
Hollow Road at the interchange with proposed SR 823. The findings included in this letter
pertain to relocated Shumway Hollow Road only. The findings of other subsurface explorations
for pavement design will be submitted in separate documents.

The findings in this letter have been modified slightly based upon the results of two culvert
borings, C-47 and C-48, which were drilled after the original September 1, 2006 submission of
these recommendations.

The depth at which bedrock was encountered in these borings indicates that the proposed
subgrade will be founded in rock from approximately station 18+00 to 26+00. This area is 200
feet longer than previously reported.

The relocation will essentially consist of new construction of approximately 3,026 feet of
two-lane roadway. Limits of construction are understood to be from approximate stations 10+91
to 41+17. However, the recommendations presented here pertain to the proposed roadway from
station 10+91 to 31+75, at the rear abutment of the proposed Shumway Hollow Road over CSX
structure. It is understood that a small portion of proposed roadway exists from approximately
station 38+41 to 40+03. Recommendations for this portion are not included in this document. In
lieu of boring information for this portion, it is recommended that the recommendations of the
SR 335 widening and improvements be applied to this small portion of relocated Shumway
Hollow Road. Plan and profile drawings indicate that the proposed grade will vary from
approximately 16-foot embankment fills to 31-foot deep cuts in soil and rock. See attached plan
and profile drawings for more information.

The recommendations presented in this report have been made on the basis of the foregoing
information. If the proposed alignment or concept is changed or differs from that assumed, DLZ
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Ohio, Inc. (DLZ) should be informed of the changes so that recommendations and conclusions
presented in this letter may be revised as necessary.

The results of these evaluations are based in part upon the findings of seven subgrade borings.
Boring B-1301 was drilled on January 1, 2006. Boring B-1303 was drilled on October 5, 2005.
Borings B-1307A, B-1311A, B-1312A, B-1313A, and B-1314A were drilled on July 20 and July
21, 2006. Additional borings drilled in the area were also considered to better define the
appropnate treatment methods and to better establish the limits of poor subgrade soils. Borings
B-1307 and TR-24 through TR-26 were drilled for bridges and roadway embankments within the
construction footprint of the proposed road relocation. All borings were drilled using a truck
mounted rotary-type drill rig. Borings were planned and staked in the field by representatives of
DLZ. The surveyed locations and ground surface elevations of the borings were determined by
representatives from Lockwood, Lanier, Mathias & Noland, Inc. (2LMN). Subgrade (GB-1)
borings were advanced to depths between 6.0 and 34.0 feet. In these borings, continuous
sampling was performed from proposed grade to approximately 6.0 feet below proposed grade to
evaluate the subgrade material properties. See attached Boring Plan and Boring Logs.

Boring B-1301 encountered 3 inches of asphalt concrete pavement at the ground surface. No
aggregate base layer was observed. Below the pavement layer, boring B-1301 first encountered
silt (A-4b) over sandy silt (A-4a).

Boring B-1303 encountered 2 inches of topsoil at the surface. Below the topsoil layer, boring
B-1303 first encountered sandy silt (A-4a) over bedrock, which was encountered at 6.0 feet.

Borings B-1311A and B-1312A were drilled at stations 19+00 and 22+88, respectively. The
proposed grade in this area will be in a cut, founded in bedrock. Borings B-1311A and B-1312A
generally encountered hard gray sandstone at elevations 694 and 691, respectively.

Boring B-1307A was drilled at station 27+08. The proposed grade in this area will be in a cut
section, founded in soil. Boring B-1307A encountered 8 inches of topsoil at the surface. Below
the topsoil layer, boring B-1307A generally encountered silt and clay (A-6a) over clay (A-7-6).

Boring B-1313A was driiled at station 31+04 for proposed roadway embankments. Boring
B-1313A encountered 8 inches of topsoil at the surface. Below the topsoil layer, this boring
generally encountered silt (A-4b) to the bottom of the boring, at a depth of 8.0 feet.

Seepage was first encountered in the borings from 6.0 to 26.0 feet below ground surface. No
groundwater was observed prior to adding drilling water.

6121 Huntley Road « Columbus, Ohio 43229-1003 « (614) 888-0040 = FAX (614) 848-6712
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Based upon the proposed grade and results of borings, the subgrade materials of relocated
Shumway Hollow Road will vary greatly across the site. The proposed grade from approximate
stations 10+91 to 18+00 will be essentially at grade with small embankment fills within six feet
of the existing ground surface. From approximate stations 18+00 to 26+00, significant soil and
rock cuts will be required. In this area, the proposed grade is anticipated to be in bedrock. Cuts
will be as deep as 31 feet with cuts as deep as 8 feet in rock. From approximate stations 26+00
to 30+50, the proposed grade will be founded in soil. Soil cuts in this area are anticipated to be
as deep as 31 feet near station 25+00 and will meet the existing grade near station 30+50. From
approximate stations 30+50 to 31+75, the proposed grade will be constructed on embankment
fill up to six feet within existing grade. From approximate stations 31+75 to 36+59 the proposed
grade will be in embankment fill that is anticipated to be more than six feet from existing grade,
and hence requires no subgrade treatment. A bridge structure is currently planned from
approximately station 36+59 to 37+92. From station 37+92 to 41+17 the proposed grade will be
essentially at the existing grade crossing existing SR 335.

Table 1 presents the amount of cut or fill anticipated at each boring location and the material
encountered at the proposed grade.

Table 1: Summary of Material Encountered at Proposed Subgrade in Borings

Boring No. | Station | gt CBII | Granaity | r | paeriat Type st
B-1301 12+39 6995 699.5 0 Silt (A-4b)*
B-1303 15+40 687.5 689.6 2.1 Sandy Silt (Ada)*

B-1311A 19+00 718.1 687.7 (30.4) Bedrock
B-1312A 22+88 714.0 688.1 (25.9) Bedrock
B-1307 27+53 695.5 674.8 (20.7) Clay (A-7-6)
B-1307A 27+08 696.6 676.2 (20.4) Clay (A-7-6)
TR-24 28+55 686.2 671.9 (14.3) Clay (A-7-6)
TR-25 29495 674.6 669.0 (5.6) Clay (A-7-6)
B-1313A 31+04 666.4 667.9 15 Silt (A-4b)*
TR-26 31428 665.2 667.6 24 Clay (A-7-6)*
B-1314A 34+93 6515 663.9 12.4 Silt and Clay (A-6a)*

* Denotes Soil Type at Existing Ground Surface

6121 Huntley Road ¢ Columbus, Ohio 43229-1003 « (614) 888-0040 » FAX (614) 848-6712
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Pavement Design Information

Table 2 below lists the subgrade soils encountered by the borings and the group indices, CBR
values, and number of samples tested for each soil type.

Table 2: Subgrade Soils

QDQTCIas'si‘ﬁcation Grquip Index ’ CBR NoTi:SatI:glesT
Sandy Silt (A-4a) 3 9 3
Silt (A-4b) 8 7 3
Clay (A-7-6) 17 3 14

Based upon averaging the results of the laboratory testing, a CBR value of 5 is recommended for
pavement design.

Silt (A-4b) was encountered at the proposed subgrade surface in two out of eleven borings
considered for this project. As per GB-1 “Plan Subgrades”, when silt {(A-4b) soil is encountered
in natural ground or an existing embankment within 3 feet of top of subgrade, regardless of its
consistency or moisture content, it shall be removed or chemically stabilized because of its
susceptibility to frost heaving. For undercutting, silt (A-4b) should be undercut 3 feet deep and
replaced with Item 203 Embankment. If the subgrade is going to be chemically stabilized to a
depth of 16 inches, silt (A-4b) soils may not have to be removed.

Clay (A-7-6) having a liquid limit greater than 65 was encountered in boring TR-25 at station
29+95. As per GB-1 “Plan Subgrades™, when a soil sample has a liquid limit greater than 65, it
shall not be used in an embankment or subgrade. When the liquid limit is greater than 65, it
indicates a soil of high clay content and low load-carrying capacity. Such soils will need to be
removed or chemically stabilized. For undercutting, any material with a liquid limit greater than
65 should be completely removed, or if that is not feasible, depending on stability, a minimum of

24 inches. Chemical stabilization may be able to stabilize soils with a liquid limit greater than
6S.

Subgrade Condition and Preparation

The existing subgrade soils along the project were evaluated for suitability according to the
ODOT Geotechnical Bulletin GB-1 “Plan Subgrade.” The optimum moisture content (MC) for
each soil tested was estimated using the following criteria:

6121 Huntley Road e Columbus, Chio 43229-4003 ¢ (6514) 888-0040 = FAX (614) 848-6712
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Optimum MC = plastic limit minus 3 (A-7-6 soils)
plastic limit minus 5 (A-4 and A-6 soils)
6 to 10 (granular soils)

= 11 (non-plastic silts)

The results of this evaluation are presented in the attached spreadsheet. Note only samples
within six feet of the proposed grade were evaluated. According to the referenced guidelines,
any soils with moisture contents that exceed the optimum moisture content by three or more
percentage points will likely require some form of subgrade treatment. In addition, any soils
with standard penetration values (N-values) of 10 or less will also likely require some form of
subgrade treatment.

To determine the appropriate option, the average standard penetration vatue (N-value) and the
plasticity index (PI) of the subgrade soils were considered. The average N-value, PI, moisture
content, and CBR are presented in Table 3 on the following page.

Table 3
. Percent of Samples | + - T A SRR DL PR IR SR
,Over Optimum MC | Average N, * _Average PI \| 'Average MC ‘| CBR Average
+3 Percent L N P | IR e
40 10.0 204 222 5
* - Ny indicates lowest standard penetration value (N) in subgrade soil.

Based on GB-1 guidelines, cement treatment is the preferred stabilization option for soils with
average N-values less than 10 and an average plasticity index (PI) less than 20. However,
cement stabilization should not be considered an option for treating clays with a PI greater than
20, such as those found in borings B-1307A, B-1307, TR-25, B-1313A, and TR-26.

Lime stabilization is the preferred stabilization option for soils which have a PI of 20 or greater,
such as the clay soils encountered in boring B-1307A. However, lime stabilization is not well
suited for silt (A-4b) or sandy silt (A-4a) soils, such as those found in borings B-1301, B-1303,
and B-1313A.

Because one chemical stabilization option is not well suited for a majority of subgrade soils, it is
not recommended that chemical stabilization be used to treat the subgrade.

Another subgrade stabilization option that could be considered is to undercut the weak, soft or
unsuitable soils and replace the subgrade material with compacted Type B or C granular material
(ODOT Item 703.16.C). Geotextile Fabric Type D (Item 712.09) should be placed in the bottom
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of the undercut. If cement stabilization is not selected as an option on this project, the silt (A-4b)

should be completely removed from the top 3 feet of proposed subgrade. Additionally, the high
" liquid limit clays encountered in boring TR-25 should also be completely removed.
Consequently, it is recommended that the subgrade soils be undercut in areas and to depths
indicated in Table 4 below.

Table 4: Undercut and Replace Option

_ BeginStadon | | EddStation ~ | | Depth of Undertut
11400 134+90 3.0
18+00 26400 2.0° In Bedrock
26+00 31+75 3.0

For the undercut option recommended for this site, the subgrade treatment should be extended to
18 inches beyond the proposed edge of pavement, paved shoulders, or paved medians.

Seepage was encountered only in borings B-1313, B-1314, and TR-24 through TR-26. Observed
seepage was first encountered in the borings from 6.0 to 26.0 feet below existing ground surface.
With the addition of drilling water, groundwater levels were measured to be between 4.6 and
29.8 feet below existing ground surface. Although no groundwater was encountered in the
borings prior to adding drilling water, the contractor should be prepared to maintain reasonable
dry excavations if water from seepage or precipitation enters any excavations.
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We appreciate having the opportunity to be of service to you on this project. Please do not
hesitate to call if you have any questions concerning our findings.

Respectfully submitted,
DLZ OHIO, INC.

Steven J. Riedy
Geotechnical Engineer

vwz%d. OAama

Dorothy A. Adams, MSCE, P.E.
Senior Geotechnical Engineer

Encl: As noted

cc: file

M:\proj\012113070.03\Pavement Design\Documents\Relocated Shumway Hollow Road\Pavement Design - Relocated Shumway Hollow Road
Revised ltr-sjr.doc
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GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 to 2 foot increments at intervals not
exceeding 5 feet. In the event the sampler encountered resistance to penetration of 6
inches or less after 50 blows of the drop hammer, the sampling increment was
discontinued. Standard penetration data were recorded and one or more representative
samples were preserved from each sampling increment.

In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these
tests are shown on the boring logs.

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing of
samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Soilfrock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

Si\Geot\FormsiGenerat Info English.doc




2.

3.

LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right
Depth (in feet) - refers to distance below the ground surface.
Elevation (in feet} - is referenced to mean sea level, unless otherwise noted.

Standard Penetration (N) — the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 6-inch drive increments, Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments
of an 18-inch drive.

50/n = indicates number of blows (50) to drive a split-barret sampler a certain number of inches (n) other than the normal 6-inch
increment.

The length of the sampler drive is indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery”
columns,

Sample recovery from each drive is indicated numerically in the column headed “Recovery”.

The drive sample location is designated by the heavy vertical bar in the “Sample No., Drive” column.

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the "Press” column.
Sample numbers are designated consecutively, increasing in depth,

Soil Description

a. The following terms are used to describe the relative compactness and consistency of soils:

Granular Soils - Compactness

Blows/Foot
Tarm Standard Penetraticn
Very Loose 0-4
Loose 4-10
Medium Dense 10-30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compreassion Standard
Term tons/sq.ft. Penetration  Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25 - 0.50 2-4 Easily penetrated by thumb
Medium Stift 050-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-2.0 8-15 Readily indented by thumb but not penetrated
Very Stiff 20-40 15-30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color - It a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. {f two major and distinct
colors are swirled throughout the soil, the colors are modified by the term “mottled”.

c. Texture is based on the Ohio Department of Transportation Classification System. Soil particle size definitions are as follows:

Description Size Description Size

Boulders Larger than 8" Sand - Coarse 2.0mmto 0.42 mm

Cobbles 8103 - Fine 0.42 mm to 0.074 mm

Gravel - Coarse 3"to %" Silt 0.074 mm to 0.005 mm
- Fine ¥"to 2.0 mm Clay smaller than 0.005 mm

S:\Dept\GeotechnicalForms\Borings\Legend ODOT English.doc




10.

11.

12.

13.

d. The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

a. Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.

trace 0to 10%
little 10t0 20%
s0mMe 20 to 35%
“and” 35 to 50%
f.  Maisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance '
Dry No moisture present
Damp Internal moisture, but none to litlle surface moisture
Moist Free water on surface
Wet Voids filled with free water

g. The moisture content of cohesive soils (silts and clays) is expressad relative to plastic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below plastic limit

Moist Moisture content above plastic limit but below liquid limit
Wet Moisture content above liquid limit

Rock Hardness and Rock Quality Designation

a. The following terms are used to describe the relative hardness of the bedrock.

Term Description

Very Soft Permits denting by moderate pressure of the fingars. Resembles hard sail but has rock
structure. (Crushes under pressure of fingers and/or thumb)

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
point. (Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

Hard Can be deformed or broken by light to moderate hammer blows. (Breaks under one or two
strong hammaer blow, but with resistant sharp edges.)

Very Hard Can be broken only by heavy and in some rocks repeated hammer blows.

b. Rock Quality Designation, RQD — This value is expressed in percent and is an indirect measure of rock soundness. It is
obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total length of the core run.

Gradation — when lests are performed, the percentage of each particle size is listed in the appropriate coiumn (defined in Item 9¢).

When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,
the molsture content is indicated graphically.

The standard penetration (N) value in blows per foot is indicated graphically.

S:\DeptiGeotechnical\Forms\Borings\L.egend ODOT English.doc




FILE: 0121-3070-03 [ 1172471006 1:29 PM |

DLZ OHIO ING. * 6121 HUNTLEY ROAD..BUS. OHIO 43229 * (614)888-0040 "
client: TranSyslems, Inc. | Project: SC1-823-0.00 | Job No. 0121-3070.03

LOG QF:. Boring B-1301 | Location: Sta. 12+37.8, 2.4 ft. RT of Rel. Shumway Hollow CL  Date Dritlied: 1/26/06

Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: Not reported
o E o meter Water level al completion: 6.5' (includes drilling water) o " STANDARD PENETRATION (N}
o S| (tsn/ j: ) : isture Content, % - @
Depth | Elev, | & | & QO | * Point-Load g § E IS Nat;f’ Moisture Conten L
() (fi} 2 3 o | 9| Strength ] & ] iEl S
© . ; RIPTION <O E|Wj@]|O Blows per fool - (O
leses| @ | & 5|& DESC © NEBREIEIE 1020 30 _ 40
0389920 "\Asphalt Concrete Pavement - 3" T
7] 10 8 1 4.5+ Hard brown SILT (A-4b), some fine to coarse sand, trace 2|14} - [14]51
N 7l 18 | _gravel, damp.
—2.5—697.03 —
. 6 Hard brown SANDY SILT (A-4a), "and" fine to coarse sand, 26t |13]a1
| 9 2 4.5+ trace gravel; contains sandstone fragments; damp. 9128) - |13|3
—a.5—1695.0-5— 10122
_5%:_694 S| 9 3 Severely weathered brown SANDSTONE fragments.
R R Hard brown SANDSTONE; very fine to fine grained, highly
- : weathered, argillaceous, micaceous, thinly bedded to thickly
Core | Rec RQD bedded, highly fractured to broken,
“ gon | a7 Quasw[Y 412 _
" 7.14',9.1°, 9.4' low angle fractures.
10— 6.6'-7.5'7.6'-7.7',8.0"-8.7', broken zones.
—10.5—1-689.0
- Bottom of Boring - 10.9°
15—
20—
25 —
a0




0121-3070-03 §{ 11/24/2006 1:29 PM |

FILE:

. ) OLZ OHIO INC. * 6121 HUNTLEY ROAD."BUS. OHIO 43229 * {6514)888-0040

crient: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring B-1303 1 Location: Sta. 15+40.1, 6.5 ft. LT of Rel. Shumway Hollow CL  Date Dritied: 10/05/05
Sample Hand WATER GRADATION
No. Penstro- OBSERVATIONS: Water seepage al: None
. E meler Water level at completion: None (Prlor to coring) o STANDARD PENETRATION (N}
p §|. asn/ 4.6 {Includes drilling water) Sielele Natural Molsture Content, % - @
Depth | Elev. & E‘ © |* Point-Load 18|23l a - oL 1 L LL
) L ‘g § g 4 Sfrangth DESCRIPTION § G|= :..o 3 8 Blows per foot - O
Clems| S 1 &I S[&] O ' NMERRERE 10 20 30 _ 40
—0.2=—16B7.314 1 on R
. 5 1 - \Topsoil - 2 - - 18[147] ~ |19} 3511
AP Hard brown SANDY SILT (A-4a), some gravel, contains rock
- 12 i fragments; damp. S
_ 1818 2 - @ 0.2°-2.0', stiff. 20| 18| - [14|35]13] ; ‘@
| 201 18 . R
5
57 ®31 3 - ,
—6.0—1{-681.5-=00/a1 23 :
S04 1 2 4 Severely weathered gray SANDSTONE fragments,

70805 N\argillaceous.
N Medium hard to hard brown and gray SANDSTONE, very fine
B to fine grained, moderately to highly weathered, micaceous,
%g;llgcgoaxs, massivelyé bedded, moderately to highly fractured.
20'-9.0', rust stained.
. Coe | Ree IRl 386 | @7.9,8.0,9.1, 96, 9.7, 9.8, 10.0, low angle, rust stained
= { fractures.
@ 10.0", slightly to moderately fractured.
-1', 12.3', 12.5', low angle fractures.
- 13.0"to 13.1', shale lamination.
—15.0—1672.5

Bettom of Boring - 15.0"

30




1: 33 PM 1

DL21-3070-03 { 11/24/2006

FILE:

Cilient: TranSystems, Inc.

DLZ OHIO INC. = 6121 HUNTLEY ROAD, ’BUS, OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

| Job wo. 0121-3n.03

LOG OF: Boring B-1307

l Location: Sta. 27+52.9, 10.9 ft. LT of Rel. Shumway Hollow CL _ Date Drilled:_08/18/05

Sample Hand WATER GRADATION
an .
No. Penetro- OBSERVATIONS: Water seepage at: None
% £ o meter Water leve! at completion: Not reported o STANDARD PENETRATION (N)
o sl tsh/ : g Natural Moi tent, % - @
Depth | Elev. | & | Q |+ Point-Load| ' g 8 E Bl 1. m:;f’ oisture Gontent. L
) ) g é o | 3| Strength S TION § g = 3 513 Blows per foot - )
3 : ] DESCRIPTI : -
0| 6955 2| & || 8|& o i SMBRRRNE 1020 30 40
0.7—}-694.8- ____TO[‘)SOii-B" [N A RSO R I
R Hard brown SILT AND CLAY (A-6a), little fine to coarse sand,
- 10 1 4.5+ trace gravel, damp.
5 2 4.5+
5 9
—6.0—689.5 - - -
3 3 25 Stiff to very stiff brown CLAY (A-7-6), trace to little fine sand,
N 8 damp to moist.
] 2 4 25
10— 2
4 .
i o 5 2.25
] 5 6 2.75
15— 16
o 2 18 7 2.5
P
20—
] 5 o 175 @ 21.0', becomes gray. olol-lo
10
7 7 9 10 2.0 ojof-]0
25—
11 1.25 o|lo]-]1
- ] 5
- 1 .
. 5 10 2 1.0




DLZ OHIO INC. * 6121 HUNTLEY ROAD..BUS. OHIO 43229 * (614)888-0040

DLl21-3070-03 [ 11/24/20086 1:131 M |

F1LE:

ciient: TranSystems, Inc. | Project: SCI-823-0.00 Job No. 0121-3070.03
LOG OF: Boring B-1307 I Location: Sta. 27+52.9, 10.9 ft. LT of Rel. Shumway Hollow CL  Date Drilled: 08/18/05
: Sample Hand WATER GRADATION
No. Penetro- | CCSERVATIONS:  \ater seepage at: None
o E @ meft)er Water leve! at completion: Not reported o STANDARD PENETRATION (N)
o (tsf) / 3 . ]
Depth | Eev. | & | 8 |+ point-Load 218 2l® . Nat:"" Moisture Content, %LL o
(f) ) @ 3 o | ui Strength § |9 DNwml|s L —m——
E 81l 2|8 s DESCRIPTION N MEE Biows per foot - O
30 6655 L= < S VIR RIS RN _..10,...20....30....40....
j Very stiff brown CLAY (A-7-6), little fine sand; damp. R EHEEI
- 8
8 7 13 4.0
35— 2
i 5
5 14 2.25 @ 40.0', 1/2" thick gravel seam.
40— 171 12
-—42.0—1653.5- '
Stiff gray SILT AND CLAY (A-6a), little fine to coarse sand;
- s moist:”
N 4 15 15
45— 5} 10
—A47.0—648.5+
] Stiff gray SILTY CLAY (A-8b), little fine to coarse sand; moist.
] 0 16A 1.0
49, 5—1646. : BEEE SR
S oo —20..10 R 168 Dense brown SANDY SILT (A-4a), some fine to coarse sand, Qe
~-51.0—1644. 575 : . | littie gravel; moist. sl \(
52 . - Hard gray SILTY CLAY (A-68b}, some fine to coarse sand, trace .50+
—52.0—+643.5 N . . .
gravel; moist. . R
7] Hard gray SANDSTONE; very fine to fine grained, slightly P
] weathered, micaceous , massively bedded, unfractured.
55— Core | Rec JRQD .
i g2~ | 70" Je2% " 510
—58.8—636.7
cn Bottom of Boring - 58.8'




DLZ OHIO INC. * 6121 HUNTLEY ROAD

BUS, OHIO 43229 * (614)888-0040

| Job No. 0121-3!70.03

0121-3070-03 [ 11/24/2006 1133 PM ]

FILE:

Crient: TranSystems, Inc. | Project: SCI1-823-0.00
LOG OF: Boring B-1307TA J Location: 27+08.1, 4.9 ft. RT of Rel. Shumway Hollow CL Date Drilled: 07/21/06
Sample wong | WATER GRADATION
No. Penstro- OBSERVATIONS:  \yater seepage at: None
% :::_: o meter Water level at completion: None o STANDARD PENETRATION (N)
2 (tsf) / kS : .
pepth | Elev. | B | B § ol cad S g § g . Naf:;:af Moisture Content, %LL ®
@ || g 8| ojg| Stenon Bl x| —
& © 2 |p (osi) DESCRIPTION <|lo|Zjw|(a|C Blows per foot = ()
08966 @ | & S |« MBI AR RS 10 030 40
—-0.5—[-696.1- ~ Topsoil - 6 SN EEREN EEEEE ERERN EREE
8 . Medium dense reddish brown SILT AND CLAY (A-6a), little to
- 17| 16 - some gravel, trace clay; contains decomposed sandstone
— fragments; damp.
_ @ 3.0', little clay, little gravel. Do
12 2 - 5111 -] 7|47|30]:i::
5 o] 15| 14
—6.0—1690.6-
4 3 275 _Very stiff mottled red and brown SILTY CLAY (A-6b), trace fine
7 gl 12 sand; damp.
—8.5—1688.1 " : ; i
= 6 4 20 Stiff to very stiff brown CLAY (A-7-6) (Varved), trace to little silt,
10 — 7| 18 trace fine sand, damp to moist.
- P-1
- P-2
15— —
6 5A 1.25 :
—17.0—1679.6
8 18 ¥ 58 0.75 Medium stiff gray CLAY (A-7-6) (Varved), trace to little siit, trace
N B fine sand; moist,
- P-3
20 — — ‘
- 3. 8 0.75 ofo|~-|o|8]e2
. 6] 24 21.5', encountered 1/4" gray silt seam.
] 4 ] ; 05 22.0', soft to medium stiff. ol ol = | ol42]s8
_ 7
25— 3, 8 0.5 o|ol-]1]12}e7
| 4] 24
@ 26.0', brownish-gray.
7] ' 9 0.5 : o|o|-| of20[s0f:
. gl_24
- 5 10A 0.5 285:, |ltﬂe gravel.
30.0 .| 666.6 111 24 R 108 1.5 Q 29.0', Stiff, brown,




1: 33 PH )

FILE: 0121-3070-03 [ 11/24/2005

L 1§

DLZ QHIO INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring B-1307A | Location: 27+08.1, 4.9 ft. RT of Rel. Shumway Hollow CL

Date Dritted: Q7/21/08

Sample Hand WATER GRADATION
an .
No. Penatro- OBSERVATIONS: Water seepage at: None
. g o meter Water level at completion: None o STANDARD PENETRATION (N)
[7w) b
S| (sh/ 8 Natural Moisture Content, % - @
Depth | Elev.| & | 3 Q |+ point-Load| g 2 2 g stural Morstu » 7
atala > PL b 4
) () 9 8 o | @l Strength §; el @ =] 2
2 g 2 |8l (osi DESCRIPTION glF|u|a|C Blows per foot - (O
an_ | 66661 @ X S| a S EIEIREA IR 10 20 30 40
- \ Bottom of Boring - 30.0' - Y R B L R
35—
40 —
45—
50 —
56—

EQ




PILE: Q121-3070-0) [ 11/24/2006 1:23 PM |

DLZ OHIQ INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: $C1-823-0.00

Job No. 0121-3070.03

LOG OF: Boring B-1311A 1 Location: Sta. 18+01.9, 9.9 ft. LT of Rel. Shumway Hollow CL

Date Dritled: 07/21/06

Sample Hang | WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: None
o E " mefer Water level at completion: ZJ%H? (gll’i?jf to :Ouﬂﬂg) te) . STANDARD PENETRATION (N}
- {tsf) / .0’ (includes drilling water Slwnlv . o -
Depth | Erev. | & & § * PointLoad g 5‘3 ‘% E . Nat:{al Moisture Content, /U_ ®
> L
® || g 8| g|g| Stergth DESCRIPTION SN EINEE Blows per foot - O
n_t7181] @ o S |a BRI IR 10 20 [0 40
—o.3—d-717.a-14 ~\Topsoil - 3" R
g 13 1 4.5+ Hard brown SILT AND CLAY (A-6a), trace fine sand; contains
—2.0—718.1 37 H\organic material, damp.
- T 2 - Medium dense brown SANDY SILT (A-4a), trace to little clay
| PP i0| 18 damp.
4.0—1714.1
2 4 -\@ 3.59", encountered arganic debris.
5] 5 3 2.0 Stiff to very stiff mottled brown and gray SILT AND CLAY (A- | @] o] —|"7[32[3
N 7 6a) (Varved, very thin alternating silt/sand/clay layers), little fine
- 5 9 4A 20 sand; damp to moist,
" 12] 24
- 3 5 4 2.0
10— g1 18
—11.0—1-707.1
3, 5 20 Stiff brown SILT AND CLAY (A-6a), trace fine sand; damp.
a 5l 18
—13.5—}704.6
- 7 10 | 6 40 Medium dense brown SILT (A-4b), some clay, trace fine sand; | 41 4| _| o!59]31
15— 13]_18 contains sandstone fragments; damp.
] 1221 7
7] 24| 13 -
- 6 X '_ i 1) a . .
10 8 a5+ @ 18.5-20.0", Encountered crganic material
20 — 1116
—21.0—697.1 . -
NI I - Very dense brown GRAVEL WITH SAND (A-1-b); contains
7 sandstone fragments; damp.
] 503 10 =
—24.0—1-694.1
% Hard yellowish brown SANDSTONE; fine grained, highly
5 weathered, argillaceous, micaceous, highly fractured to
] moderately fractured, exhibits cross bedding.
-—28.0—1-690. 1
_ Core | Rec §RQD], Medium bhard to hard gray SANDSTONE; fine to very fine
0 120" | 17" @ 64% | grained, argillaceous, micaceous, masswe,_moderately




0121-3070-03 [ 11/24/2006 1:33 PM )

FILE:

DLZ OHIO INC, *~ 6121 HUNTLEY ROAD,

MBUS, OHIO 43229 * (614)888-0040 -

Client: TranSystems, In¢.

| Project: SCI-823-0.00

| ob No. 0121-3!70.03

LOG OF: Boring B-1311A

| Location: Sta. 19+01.9, 9.9 ft. LT of Rel. Shumway Hollow CL

Date Dritied: 07/21/06

Sample Hand WATER GRADATION
No. Poretro- OBSERVATIONS:  \ya1o seepage at: None
% E o meter Water level at completion: None {prior to coring) © STANDARD PENETRATION (N)
- S {tsf) / 4.0 (inctudes drilling water) ® - ; a .
Depth | Efev. g %, S |+ point.Load E’ '§ g E Natural Moisture Content, % L
®m | ®m 1 2] 3| o|gl stengmn §l21313ls 5l P L
8| 8|1 &|8l s DESCRIPTION G|2|L|B)O Blows par foot - (O
30— 8881 @ x Q 3 AR IR RS 10 0 30 40
fractured, contains clay filled fractures. RS FEREY FEE RS R
N @ 29.2' -29.3', 31.0-31.2, 32.7'-32.8', 33.8'-34.0", 31.4'-31.8',
. shaley zones.
] @ 32.0", low angle fractures.
—34.0—-684.1 @ 33.6'-33.8', possible core loss.
35— Bottom of Boring - 34.0°
40 —
45—
50 —
55 —
£




DLZ OHIO INC. * 6121 HUNTLEY ROAD,

.ﬁus. OHIO 43229 * (514)B88-0040

FILE: 0121-3070-03 [ 11/24/2006 1:3} Bm )

| Job No. 0121-’0.03

Cilient: TranSystems, Inc. | Project: SCI1-823-0.00
LOG OF: Boring B-1312A | Location: Sta. 22+91.1, 12.3 ft. RT of Rel. Shumway Hollow CL__Date Driied: 07/20/06 to 07/21/06
Sample Hand WATER GRADATION
No. Ponotro. | CESERVATIONS:  \yater seepage at: None
% g o mefer Water level at completion: None (prior to coring) o STANDARD PENETRATION (N}
2 (tsf) / 6.7" (includes drilling water) o olyg i o _
Depfh Elev. 8. s‘ § * Point-Load] g E (§ % . Nat;;a’ Moisture Content, /GLL ®
el 2 | S8 #¥ NEBREEE 10 20 30 40
—0.3— 71374 M\Topsoil - 4" R R E R B R
7] L ; Medium dense to dense brown SILT (A-4b), little gravel, trace
- 20l 15 - clay; contains decomposed sandstone fragments; damp.
] - | @ 3.0' little clay.
- A B 5113| - [15)52j15] :
. 836 16 | 2
1 ° Fal 3
1 24| 17 N
7 . @ 8.0"; medium dense, reddish-brown, damp-moist.
7] 13 4 -
10— 12, 14
i 5 [ @ 10.5', little to some clay.
- 7 5 -
1] 5
—13.0—4-701.0
i I Very stiff mottled light brown and gray CLAY (A-7-6), trace fine . 5
7] 6 3.25 sand; damp. 0] 0]~ 1]37]|62):
15— 12| 15 :
B 6
7 %l 18 ’ 4.0 @ 16.5'; little gravel, encountered 0.3" gray silt seams.
—18.0—1596.0
5 Medium dense to dense mottled light brown and gray SILT
B 1414 ® 8 - (A-4b), little fine sand, litlle clay, little gravel; damp. 2/ 6|-—~|9|65[19}:
20—
- 55 @ 20.5'; trace fine to coarse sand, trace gravel.
—21.5—+692.5 9A -
. 03t 9 8 p Brown decomposed SANDSTONE.
—23.5:—690.5-—-—-—.36,0_
- 0 Hard to very hard brown SANDSTONE; very fine to fine
25 — grained, moderately to highly weathered, siliceous,
_ argillaceous, massive, moderately to highly fractured.
@ 25.4'-26.7', possible core loss or broken zone.
] @ 26.7'-33.7", slightly fractured.
1 Core | Rec BRQD|, | @27.4', gray.
. 1207 | 105" R 47% @ 30.0", low angte fracture.




0121-3070-03 [ 11724720048 1:33 PM |

PLLE

. DLZ OHIO INC, * 6121 HUNTLEY ROAD, .BUS, OHIO 43229 * (614)888-0040

Crient: TranSystems, Inc. | Project: SCI1-823-0.00 | ob Mo, 0121-3070.03
LOG OF: Boring B-1312A | Location: Sta. 22+91.1, 12.3 ft. RT of Rel. Shumway Hollow CL _Date Drified: 07!20!06 to  07/21/06
Sample Hand WATER GRADATION
No. Ponatro. | CESERVATIONS: Water seepage at: None
o :g;':" o meter Water level at completion: None (prior to coring) o STANDARD PENETRATION (N)
- {tsf} 7 6.7 (includes drilling water) k- o , o .
Depth | Elov. | & > § « Point-Load! & g § g . Nar:rLal Moisture Content, Au_ ®
(A (9] g 3 o | 9} Strength §'; A M —_—
8 g 2 |e (psi) DESCRIPTION s Q % wlon L: Blows per foot - (O
30 6840 | @ & Sl RN XX\ R ”10._;_20“”30“”40
] Hard to very hard brown SANDSTONE; very fine to fine N EEEEE ERSEN FESE
grained, moderately to highly weathered, siliceous,
] argillaceous, massive, moderately to highly fractured.
—33.7—1680.3
] Bottom of Boring - 33.7*
35— .
40 —
45—
50—
55—
A0




0121-3079-03 | 11/24/2006 1:31 PM |

FILE:

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)888-0040 ]

Ciient: TranSystems, Inc.

| Project: $C1-823-0.00

| Job No. 0121-3!0.03

LOG OF: Boring B-1313A _I Location: Sta. 31+03.5, 6.1 ft. RT of Rel. Shumway Hollow CL

Date Dritad: 07/21/06

Sample Hand WATER GRADATION
an .
No. Penetro- OBSERVATIONS:  \water seepage at: None
. :_C.: ® meter Water level at completion: None @ STANDARD PENETRATION (N)
o -
s S|, (sh/ o / Moisture Content, % -
Depth | Elev. | & | § O |« point-Load 483 E Bl ”a’;f’ oisture Content, 1 .
m || 2| 3l e|g| Stength 1012z 8 —
3 8 Z2|8 (osi} DESCRIPTION |G| E|uw|n|o Blows perfoot - O
0 666.4 @ [\ Qo NEIEIEIEARS 10 0 30 40
—0.7-—}665.7~ 4 1 [ Topsoil - 8" AR EE
3 20 - Stiff to very stiff brown SILT (A-4b), trace fine to coarse sand, - : (l: e
- 3 {race coarse sand; contains organic material; damp to moist. P
= 4, 2 2.0 :
_ 4| 24
4 .
5— 4, 3 2.25 3| 6| -] 8]59|24
- 111 24
7 - .
. 101 2 4 15 @ 6.5'; some fine sand, moist.
4 i3l 22
—8.0—1-658.4
Bottom of Boring - 8.0°
10—
15~
20—
25 —
i1l




PILE: 0121-3070-03 § 11/24/2006 1:33 PM ]

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| Job Mo, 0121-3070.03

LOG OF: Boring B-1314A

| Location: Sta. 34+98.1, 11.4 ft. RT of Rel. Shumway Hollow CL Date Drilled: 07/21!06

Sample Hend WATER GRADATION
No. Panetro- OBSERVATIONS:  \yater seepage at: None
£ meter Water level at completion: None . STANDARD PENETRATION (N)
I N S| wsn/ Elelee Natural Moisture Content, % - @
Depth { Elev. [ & & 21" Point-Load| AL & - ) L
®) ) g § g | Strengih DESCRIPTION 5 G| = 2 513 Blows perfoot - )
0 N -
olesis| ® | & M S g| o= NEIRIREIE 10 20 30 _ 40
Topsoil - 8" S R
—0.8—65077 3 1 2.0 A - . — o 2| - ]14}53]31
18 : Stiff to very stiff brown SILT AND CLAY (A-6a), little fine sand;
—2.0—1649.5 ~damp to moist. :
= 4 2 1.0 Medium stiff to stiff mottled brown and gray SANDY SILT 1§ 2]~ |29(42|27
4 0—1647 5 24 | _{A-4a), some fine sand; moist.
5| 9 3 Medium dense brown COARSE AND FINE SAND {A-3a), trace
22 B to little silt, trace clay; damp to moist.
—6.0—1-645.5 - " T
| Bottom of Boring - 6.0
10—
15—
20—
25 =
0




1134 M )

9131-3c70-03 [ Li/f24/2006

PILE:

l DLZ OHIO INC. * 6121 HUNTLEY ROAD.MBUS. OHIO 43229 * {6514)888-0040

Crient: TranSystems, Inc. | Project: SCI-823-0.00 | Job No. 0121-3070.03
LOG OF: Boring TR-24 ] Location: Sta. 384+43.9 1471 fi. LT of SR 823 CL Date Dritled: 8/20/04 to  8/23/04
Sample Hand WATER GRADATION
an .
No. o OBSERVATIONS:  \yater seepage at: 6.0°
. £ o meter Water level at comptletion: 29.8' (includes drilling water) @ STANDARD PENETRATION (N)
< N 5! wsns Blelele Naturaf Moisture Content, % -
Depth | clev. | & | 2 G |+ Point-Load| 8| § El® aturat Morsture Lontent, o
@ = BlAlald > PL +—————w— L
) ) ‘é’ é E 2 Strengfh DESCRIPTION 3’ O3 |w 3 S Blows per fool - O
0 —1.686.2 2| & 5([8 & NERIREER 10 20 30 _ 40
1])pso“_ 12n Tl 13 Z: . PR N
—1.0—1685.215 - -
| 10 1 45+ Hard brown SILT AND CLAY (A-63), little fine to coarse sand.
13} 18 damp.
7] 1310 2 4.5
5+
5 — 101 18
—6.0—680.2 - - -
3, 3 275 Stiff to very stiff brown CLAY (A-7-8), little fine to coarse sand,
7 al 12 ' little silt; varved; moist.
- z 3 4 2.0
10 — gl 18
i 2 2 5 2.0
- a|l 18 N
N 2 4 6 2.25
15— 5¢ 18
il . 3 7 1,25
] " 4] 18 ’
N ! 3 8 375
20— 43 18
) 2 3 9 1.0
7 a} 18
] 3 4 10 1.5
55 —] 5 18
d * 3 1 1.75
—27.0—1659.2 . -
12} 18 Medium dense brown FINE SAND (A-3), trace gravel; damp.
7] > 5 12
2n 5l 18




I+ 34 M ]

PILE: 0121-3070-03 [ :L/24/2006

‘ DLZ QHIO INC. * 8121 HUNTLEY ROAD,’%BUS. OHIO 43229 * (614)838-0040

client: TranSystemns, Inc. | project: SCI-823-0.00 | Job o 0121-3070.03
LOG OF: Boring TR-24 | Location: Sta. 384+43.9 1471 ft. LT of SR 823 CL Dale Drilled: 8/20/04 to  8/23/04
Sample Hand WATER GRADATION
No. poane, |OBSERVATIONS:  \y.ter ceepage at: 6.0
o) meter Water level at completion: 29.8' (includes drilling water) o STANDARD PENETRATION (N)
° - 8. asns BlelEle Natural Moisture Content, % - @
Depth | Elev. | & | § Q |* Point-Load el3l3|s . PL L
@ " g § e |2 Streng!h § :0.) = 2 5'; 8 Blows per foot O
501 6562 & | &||S1& o0 . DESCRIPTION MRRBRE 0 20 30 40
| : Medium dense brown FINE SAND (A-3), trace gravel; damp. 7 SRR REREI ERRRY RRRS
—34.0—-652.24 ¢ -
BE R B 0.5 Soft gray SILTY CLAY (A-6b), little fine to coarse sand, trace
35 gravel, moist.
—37.0—1-649.2
j Severely weathered gray SANDSTONE, argillaceous.
- 10
17 14
40— 22| 18
. @ 43.0', augers encountered difficult drilling.
—43.5—1642.7 ———

Medium hard to hard gray SANDSTONE; very fine to fine
45— grained, slightly to moderately weathered, argillaceous,
micaceous, moderately to highly fractured. .

@ 44.8'to 44.9',45.2',45.4' 47 0 contains argillaceous

taminations and fractures,

core | Rec BRGD @ 47.0", slightly weathered, unfractured to slightly fractured.

- 120" | 118" R 77%

56327
53.51632 Bottom of Boring - 53.5'

£0




D121-3070-03 [ 11/24/2006 1:34 PM ]

FILE:

. OLZ OQHIO INC. * 6121 HUNTLEY ROAD..MBUS.OH!O 43229 * (614)888-0040 ’;
| vob o, 0121-3070.03

client: TranSystems, Inc. | Project: SCI-823-0.00
LOG OF: Boring TR-25 I Location: Sta. 384+41.0, 4.4 ft. LT of SR 823 CL Date Drillad: 8/19/04 to 8/20/04
Sample Hand WATER GRADATION
an .
No. | ponetro- | OB ERVATIONS:  \ater seepage at: 16.0", 21.0°
o E o meler Water leve! at completion: 16.4' (includes drilling water) ® STANDARD PENETRATION (N)
{tsh) / ® o ) )
Depth | Etev. §_ > § « PointLoad S E 5) E . Nat;ial Moisture Content, %u_ ®
L ") g é o | 8| Strength § 3 = 2 513 Blows perfoot - ()
L6746 S| &|[5[& DESCRIPTION NRNBIREE 10 20 30 40
—0.5—-674.1- -~ Jopsoil - 6" ) EERE SRRE) EEEE B
7] 4 2 ; 40 Hard brown SILT AND CLAY {A-8a), little fine to coarse sand,
N 6] 18 ' trace gravel; damp.
N 6
8 2 4.5 4| 8| --|13]37]40
5] g| 18
|—5.5—1-669. 1-] : i i
-1 5 Stiff to very stiff brown CLAY (A-7-6), litlle silt, trace fine sand; S
. 3 ol 1 3 2.0 damp to moist. ofo|-—-] 111188
'“ 2 3 4 1.25
10— 518 ‘
| 2 4 5 1.75
i o 18 i
7 3 3 6 25
15— 51 18 '
1 2 3 7 2.25
7] __5{ 18 '
—18.0—1-656.61 n i
M R ™ ' Loose to medium dense brown FINE SAND (A-3), trace sit;
] 3 8 damp to wet.
20— 4f 18 |
i ! 1 9
n al 18 |
- y 11 10
25— 121 18
| ! 3 11
7 7| 18
—28.0—646.6 :
2807 5 Dense brown GRAVEL WITH SAND (A-1-b); contains
N - 1 12 sandstone fragments; moist.
n




DLZ OHIO INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SCI1-823-0.00

| sob Mo. 0121-3070.03

1: 34 PM |

0121-3070-03 [ 11/24/2006

PILE:

£0

LOG OF: Boring TR-25 l Location: Sta. 384+41.0,44ft. LT of SR 823 CL Date Drillad: 8/19/04 to  8/20/04
Sample Hand WATER GRADATION
No. Panetro- OBSERVATIONS: Water seepage al: 16.0°, 21.0"
% g @ meler Water level at completion: 16.4' (includes drilling water} ® STANDARD PENETRATION (N)
= = s| (ish/ S22 Bl Natural Moisture Content, % - @
Depth | Elev. ] 3 © |* Point-Load]| e 3 3 3 o PL i
() ) g é g @ Strengfh DESCRIPTION 5 GlF|w E 8 Biows per foot - )
o lomas| @ | &1 85|& (psi) NMEBRREE 1020 0 40
\_30.074-644.6 Severely weathered brown and gray SANDSTONE. 3 EREEE EEEEY FRE SN BN
— 257015 13 \; i
—32.0—1-642.6 - : : 90+
Hard gray SANDSTONE; very fine to fine grained, slightly to i \q
] moderately weathered, micaceous, argillaceous, massively D
. %%r.? F:g.c F;%E R-1 bedded, slightly fractured.
a5 —] @ 32.0'-37.0', highly fractured.
; Core | Rec RRQD R-2
72" | 72" Q100%
40—
—42.0—1632.6 -
N . Bottom of Boring - 42.0°
45—
50 —
§5 -




0121-3070-03 [ 11/24/2006 1:35 PM )

FILE:

DLZ OHIO INC, * 6121 HUNTLEY ROAD’JMBUS. QHIO 43229 * (614)888-0040 Q;
Crient: TranSystems, Inc. | Project: SCI-823-0.00 Job No. 0121-3070.03

LOG OF: Boring TR-26 ] Location: Sta. 384+04.3, 126.8 ft. RT of SR 823 CL Date Drifled: 8/19/04
Sample Hond WATER GRADATION
No. Porotro. OBSERVATIONS:  \pter seepage at: 8.5
. E e meler Water level al completion: 8.5 (includes drilling water) @ STANDARD PENETRATION (N)
o (isf) / Blw o i % -
Depth | Elov. | & | & (2;  Point.Load] g E UES 5} . Naf;ial Moisture Content, A;_ ; o
{ft) ft K 3 | Strength P ==
DLE S 2B e DESCRIPTION NMEMHREE Blows per foot - )
0 665.2| @ x Q ja RR| AR R K .”10”“0”_‘30'”40_.
PO DU Topsoil - 12" A EEEEY EEEEE EFIES I
' 15 ; .5 Hard brown CLAY (A-7-6), "and" fine to coarse sand, trace SR LS
B 8| 18 gravel, little silt, damp to moist. prid Q :
| 3 SRR
9 2 4.5+ of 2|-|38}12]|48]:::; 1
) — 11 18 N
—5.5—1659.7 '
] 7 | Loose to medium dense brown COARSE AND FINE SAND RN S
- 7 e 3 (A-3a), little silty clay; moist to wet. oj01--|81] 19 ntPlastic
- 7 o .
10— 7 18
i % 5
] gl 18 l
N ¢ 5 6
15— 16,18 | .
- 5 * N
] 4 ; @ 16.0°, wet.
3] 18 .
o Z ) 8
e P e
R R - Medium dense gray GRAVEL WITH SAND (A-1-b); contains
. aﬂ 18 9 sandstone fragments; moist.
—23.0—642.2 .
Hard gray SANDSTONE; very fine to fine grained, argillaceous,
] micaceous, shightly to moderately weathered, massively
25— bedded, slightly fractured.
- 23.0'-25.5', moderately fractured.,
23.1', 23.9', thin clay seams.
| Core | Rec RQD R-1
120" | 111" § 73%¢
a0




1:35 PM |

0121-3070-03 [ 11/24/2006

FILE:

DLZ OHIO INC. * 6121 HUNTLEY ROADOMBUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring TR-26

I tocation: Sta. 384+04.3, 126.8 ft. RT of SR 823 CL

Date Drilled: 8/19/04

Depth
(f}

\_ 30,0

—33.0—

35 —

A0

Bottom of Boring - 33.0°

Sample Hand WATER GRADATION
an .
No. Poretro- OBSERVATIONS:  \ater seepage at: 8.5

. E o matar Water level al completion; 8.5 (includes drilling water) . STANDARD PENETRATION (N)

R 2

e S| (sh/ & e Natural Moisture Content, % - @
Eev. | & | 2 O |+ Point-Load §‘§ § E . a;f' siure Lomant, n

ift) g 3 o | 8| Strength 8lilzlC15| 8 ! '

3 3 . si DESCRIPTION J|F|w|a|o Blows per foot - ()
6352 @ | & g& (ps?) wl=lele]|s 10 0 30 _ 40
63521 Hard gray SANDSTONE; very fine to fine grained, argiflaceous, SEE EREEE EREY RRERE N

micaceous, slightly to moderately weathered, massively
bedded, slightly fractured.
-632.2




o ® 3
SUB < EVALUATION

RELOCATED SHUMWAY HOLLOW ROAD

PROJECT SC1-823-0.00
Soil Investigation Summary Classification Counts by Sample Class & Surface| | % Borings
R 12 b 3 3a 24 2.5 28 27|43 4 5 6Ba 6d 75 76 25 0 N, r 0%
Do NOT Rubblize & Roll 7 0 g 0 0 o 0 0 1] 4 4 0 0 0 0 i4 4 2 20% NL}('1( 40%
Global CS is NOT an option 24% 14% 14% 48% 5 0 N, & 20 0% % @) Surface
Global LS may be an option 24.1% 0.0% 75.9% 75 0 M+ 40% 100%
76 5 50% 50% ! S50%
Cesign CBR is 5 N N Pl M Mopr Gl R 2 20% s
Averag 43.8] 10.0 20.4] [54.4 22.2] 17.2 12,65 B80%
Number of Borings = Maximum | 37| 15| 66] 29 40_] 73] 92| 100] 40| 26 20 [ 50%] 50%] [20%] 10%[ 50%] 50%
Minimum 6] 6] 29] 78] 3 8] 1] as[ 4f 10 2
SCI-823 Shumway Hollow Road Standard Penetration Physical Characteristics Moisture |Classification Comments Problem Treatments
Cut % | % P wi uc | uc
# | B# Boring Locaton |Depth To JFill | ny | gy | N[ N [ LL | PL| PiI | Silt [Clay| 200 | M | Mopr | Class] GI Class |[w/MN| | LS | CS [Class| MN
1| 1301]|As-Drilled Survey 0.5 25 [ 00 10 8 18 2 19 A 51 19 707 14 14| 4b 7 4b 3
Sta. 12+39 25 45 6 9 15 25 18 7l 1 19 501 12 13| 4e 3
4.5 55 30 0 R BR 2
15
2| 1303|As-Drilled Survey 2.2 4.1 24 5 7 12 21 18 3 3B N 6| 2 13| 4a 2
Sta. 15+40 4.1 6.1 18 18 36 23 19 4 36 13 48 6 14| 4da 3
B.1 80 8 3 37 2] 10| 4a
12|
3[1311AJAs-Drilled Survey ROCK -30.4 R BR 2
Sta. 19400 ROCK R BR 2
ROCK R BR 2
4] 1312A} As-Drilled Survey ROCK -25.9) R BR 2
Sta, 22+88 ROCK R BR 2
ROCK R BR 2
5]1307A;As-Drilled Survey 0.0 1.6 |-204 3 3 6 57 23 M 8 92 100 36 20| 76 19 MN - 3
Sta. 27+08 1.6 3e 4 6 10 60 25 35| 12 88 100/ 40 22| 76 29 MN 12 1
36 58 3 3 6 48 23 25| 12 87 99| M4 20| 76 16 MN - 3
6
8| 1307|As-Drilled Survey 0.3 1.8 |-20.7 7 8 15 60 22 38] 13 87 100 35 19} 76 20 M 12 1
Sta. 27453 2.8 43 7 g 16 57 29 28] 12 88 100/ 33 26] 76 19 M 1
5.3 68 6 5 " 54 24 30| 23 78 99§ 32 21| 76 MN 12 1
11
7|TR-24|As-Drilled Survey 0.0 0.7 [-143] 4 5 9 18| 76 14 N 1
Sta. 28+55 1.7 32 3 -4 7 18| 76 14 N 2
42 57 3 4 7 18| 78 14 N 2
7
8| TR-25|As-Drilled Survey 04 19 |-56 3 5 8 66 26 40| 11 88 89| 27 23| 76 20 LL MN - Al 2
Sta. 20+95 29 4.4 3 5 8 18| 76 14 N 2
5.4 8.9 4 4 8 18] 76 N 2
8
9)1313A)As-Drilled Survey 22 35 |15 4 5 g 26 19 7 v3 20 83 13 14| 4b 8 4b N 14 3 1
Sta. 31+04 35 5.5 4 4 8 10| 4b 8 4b N 3 2
5.5 7.5 4 71" 25 18 7| 59 24 83 18 13] 4b 4b MN 12 3 1
8
10| TR-26|As-Drilled Survey 34 49 | 24 5 8 13 18| 76 14
Sta. 31+28 59 74 8 11 20 4 19 25| 12 48 80| 20 18] 76
13
11]1314AlAs-Drillod Survey 12.4' Fill
Sta. 34+98
124" Fill

Novernber 28, 2006
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ENGINEERS ¢ ARCHITECTS « SCIENTISTS
PLANNERS - SURVEYORS

July 19, 2006

Michael D. Weeks, P.E., P.S.
TranSystems Corporation

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Pavement Design Information
Lucasville-Minford Road
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document # 0016

Dear Mr. Weeks:

This letter includes the findings of a subsurface exploration performed for the Lucasville—
Minford Road improvement and widening. The findings included in this letter pertain to
Lucasville-Minford Road only. The findings of other subsurface explorations for pavement
design will be submitted in separate documents.

The improvements will essentially consist of regrading and widening approximately 3,275 feet
of existing Lucasville-Minford Road from station 4+56 to 37431. It is understood that the
proposed grade will be essentially at existing grade. See attached plan and profile sheets for
more detailed information.

The recommendations presented in this report have been made on the basis of the foregoing
information. If the proposed improvements or concept is changed or differs from that assumed,
DLZ Ohio, Inc. (DLZ) should be informed of the changes so that recommendations and
conclusions presented in this letter may be revised as necessary.

The results of these evaluations are based upon the findings of eight subgrade borings. Borings
B-1201 through B-1208 were drilled on July 21, 2005 using a truck mounted rotary-type drill rig.
Borings were planned and staked in the field by representatives of DLZ. The surveyed locations
and ground surface elevations of the borings were determined by representatives from
Lockwood, Lanier, Mathias & Noland, Inc. (2LMN). Borings were spaced approximately 300 to
400 feet apart. All borings were drilled to a depth of 10.0 feet. Continuous sampling was
performed from below the pavement layers to approximately 6.0 feet below the ground surface
to evaluate the subgrade soil properties.

At the road surface, borings encountered three to five inches of asphalt concrete pavement over
five to eight inches of aggregate base. Below the pavement layers, borings B-1203, B-1207, and
B-1208 first encountered stiff to very stiff silt (A-4b). Borings B-1201, B-1205, and B-1206 first

6121 Huntley Road ¢ Columbus, Ohio 43229-1003 « (614) 888-0040 » FAX (644) 848-6712
With Offices Throughout The Midwest
www.diz.com
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encountered stiff to very stiff silt and clay (A-6a) below the pavement layers. Similarly, below
the pavement layers, borings B-1202 and B-1204 first encountered very stiff silty clay (A-6b)
and dense sandy silt (A-4a) respectively. Below a depth of 3.0 feet, borings encountered
primarily fine-grained, cohesive soils to the bottom of the borings at 10.0 feet. It should be noted
that elastic clay (A-7-5) was encountered in boring B-1203 between depths of 5.0 and 10.0 feet.

. Pavement Design Information

It is anticipated that the majority of the project will be at grade with the widening portion
requiring small fill sections within five feet of existing grade. The following tables list the
subgrade soils encountered by the borings and the group indices, CBR values, and number of
samples tested for each soil type.

Subgrade Soils
ODOT Classification | Group Index CBR No. Samples
Tested
Sandy Silt (A-4a) 5 8 5
Silt (A-4b) 8 7 4
Silt and Clay (A-6a) 7 8
Silty Clay (A-6b) 12 5 3
Elastic Clay (A-7-5) 20 3 1
Clay (A-7-6) 18 3 3

Based upon averaging the results of the laboratory testing, a CBR value of 6 is recommended for
pavement design.

It should be noted that three borings encountered silt (A-4b) within the top three feet of
subgrade. This soil type in the upper three feet of subgrade requires removal or chemical
stabilization because of its susceptibility to frost heave. Additionally, when constructing an
embankment, the use of silt (A-4b) within three feet of top of subgrade is prohibited per ODOT
Item 203.03.

It should also be noted that boring B-1203 encountered elastic clay (A-7-5) between depths of
5.0 and 10.0 feet. A-7-5 soils have a lower plastic index in relation to the liquid limit than other
clays, may be highly elastic, and subject to considerable volume change. It is unsuitable for a
subgrade because of this elasticity and potential volume change. If A-7-5 soils are found during
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construction in the upper three feet of subgrade, these soils shall be completely removed, or if
that is not feasible, depending on stability, a minimum of 24 inches shall be removed.

Subgrade Condition and Preparation

The existing subgrade soils along the project were evaluated for suitability according to the
ODOT Geotechnical Bulletin GB1 “Plan Subgrade.” The optimum moisture content (MC) for
each soil tested was estimated using the following criteria:

Optimum MC = plastic limit minus 3 {A-7-6 soils)
plastic limit minus 5 (A-4 and A-6 soils)
6 to 10 (granular soils)

= 11 (non-plastic silts)

The results of this evaluation are presented in the attached spreadsheet. Note only samples
within six feet of the existing grade were evaluated. According to the referenced guidelines, any
soils with moisture contents that exceed the optimum moisture content by three or more
percentage points will likely require some form of subgrade treatment.

Following these guidelines, half of the samples tested had moisture contents that exceeded the
optimum moisture content by more than 3 percent. Since most of the subgrade will need some
stabilization, it is recommended that the subgrade for the entire project be stabilized in
accordance with the options presented in GB1.

The stabilization options available include undercutting and cement stabilization. To determine
the appropriate option, the average standard penetration value (N-value) and the plasticity index
(PI) of the subgrade soils were considered. The average N-value, PI, moisture content, and CBR
are presented in the table below.

Percent of Samples
Over Optimum Average N * Average PI Average MC CBR Average
MC + 3 Percent

50 8 14 19.7 6
* - Ny indicates lowest standard penetration value (N) in subgrade soil.

All subgrade areas should be proofrolled to confirm areas that require treatment. Based on GBI
guidelines, cement treatment is the preferred stabilization option for soils with average N-values
less than 10 and an average PI less than 20. Consequently, it is recommended that the subgrade
soil be treated with cement in areas outlined in the table on the following page. Cement should
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be applied at a rate of 6 percent by dry unit weight of soil, assuming a dry unit weight of 110
pounds per cubic foot. Proof rolling should also be performed after subgrade treatment to venfy
that stability is achieved.

Cement Stabilization Treatment Areas

Begin Station End Station Depth of Treatment
4+56 14+40 12 - inches
14+40 20475 16 - inches
20+75 28428 12 - inches
28428 37+31 16 - inches

Another subgrade stabilization option that could be considered is to undercut the unsuitable soils
and replace the subgrade with compacted Type B or C granular material (ODOT Item 703.16.C).
However, the undercutting and replacement option is generally more expensive than chemical
stabilization. The table below outlines the recommended undercut areas and depths.
Alternatively, because 77 percent of the project requires undercutting, consideration could be
given to undercutting the entire project area to a depth of 36 inches.

Undercut Option Treatment Areas

Begin Station End Station Depth of Undercut
4456 14+40 12 - inches
14+40 20+75 36 - inches
28+28 37+31 36 - inches

Although no groundwater or seepage was noted in the borings during the drilling program,
ground water conditions can change with time. The contractor should be prepared to maintain
reasonably dry excavations tf water from seepage or precipitation enters any excavations. It is
not anticipated that the contractor will be required to make excavations deeper than four feet.
However, if deeper excavations are deemed necessary, pumps may be required to maintain
reasonably dry excavations if water from seepage or precipitation enters the culvert excavations.
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We appreciate having the opportunity to be of service to you on this project. Please do not
hesitate to call if you have any questions conceming our findings.

Respectfully submitted,
DLZ OHIO, INC.

s Z S

Steven J. Riedy
Geotechnical Engineer

FUM/? 4. Odame

Dorothy A. Adams, MSCE, P.E.
Senior Geotechnical Engineer

Encl: As noted

cc: file

M:\proj\012113070.03\Pavement Design\Documents\Pavement Design - Lucasville - Minford Road Itr-sjr.doc
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GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 footincrements at intervals not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved
from each sampling increment.

In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these

tests are shown on the boring logs.

The boring logs inciuded in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing of
samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings hai(e disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertica! intervals and horizontal distances.

Soil/rock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, uniess notified to the contrary by the client.
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. Depth (in feet) — refers to distance below the ground surtace.
2.

3.

LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right

Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.

Standard Penetration (N) — the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 6-inch drive increments. Standard penetration resistance is
determined from the total number of blows required tor one foot of penetration by summing the second and third 6-inch increments
of an 18-inch drive. '

50/n — indicates number of blows (50) to drive a split-barrel sampler a certain number of inches (n) other than the nomal 6-inch
increment.

The length of the sampler drive is indicated graphically by horizontal lines across the *Standard Penetration” and “Recovery”
columns. :

Sample recovery trom each drive is indicated numerically in the column headed “Recovery”.

The drive sample location is designated by the heavy vertical bar in the “Sample No., Drive” column.

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the “Press” column.
Sample numbers are designated consecutively, increasing in depth.

Soil Description

a. The following terms are used o describe the relative compactness and consistency of soils:

Granular Soils - Compactness

Blows/Foot
Termn Standard Penetration
Very Loose 6-4
Loose 4-10
Medium Dense 10-30
Dense 30~ 50
Very Dense over 50

Cohesive Soils - Consistency

Unconfined Bliows/Foot

Compression Standard
Term tons/sq.fi. Penetrgtion  Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25-0.50 2-4 Easily penetrated by thumb
Meadium Stitf 050-1.0 4-8 Panetrated by thumb with moderate pressure
Stiff 1.0-2.0 §-15 Readily indented by thumb but not penetrated
Very Stiff 2.0-40 15-30 Readily indented by thumb nail

Hard over 4.0 over 30 Indented with ditficulty by thumb nail

b. Color - If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. |If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. It two major and distinct
colors are swirled throughout the soil, the colors are moditied by the term “mottled”.

¢. Texture is based on the Ohio Depanment of Transportation Classification System. Soil particie size definitions are as foliows:

Description Size Description Size

Boutders Larger than 8" Sand - Coarse 2.0 mm to 0.42 mm

Cobbles 8"t ¥ - Fine 0.42 mm to 0.074 mm

Gravel - Coarse Ito W Silt 0.074 mm o ¢.005 mm
- Fine %" to 2.0 mm Clay smaller than 0.005 mm
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The main soil component is listed first. The minor components are fisted in order of decreasing percentage of particle size.

Modifiers to main soil desctiptions are indicated as a percentage by weight of particle sizes.

trace Oto 10%

fitle 10 to 20%

some 20 to 35%

“and” 35 to 50%

Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance

Dry No moisture present

Damp Internal moisture, but none 1o little surface moisture

Moist Free water on surface

Wet Voids filled with free water

The moisture content of cohesive soils (silts and clays) is expressed relative 10 plasiic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below plastic limit

Moist Moisture content above plastic limit but below liquid limit
Wet Moisture content above liquid limit

10. Rock Hardness and Rock Quality Designation

The following terms are used to describe the relative hardness of the bedrock.

Tem Description

Very Soft Permils denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. (Crushes under pressure of fingers and/or thumb)

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
point. (Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

Hard Can be defermed or broken by light to moderate hammer blows, (Breaks under one or two
strong hammer blow, but with resistant sharp edges.)

Very Hard Can be broken only by heavy and in some rocks repeated hammer blows.

b. Rock Quality Designation, RQD — This value is expressed in percent and is an indirect measure of rock soundness. H is
obtained by summing the total length of all core pieces which are af feast four inches long, and then dividing this sum by the
total length of the core run.

11, Gradation — when lests are peformed, the percentage of each particle size is listed in the appropriate column (defined in ltem 9¢).

12. When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,

the moisture content is indicated graphically.

13. The standard penetration (N) value in blows per foot is indicated graphically.
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DLZ OHIOQ INC. * 6121 HUNTLEY ROAD,

US, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| Job No. 01 21-3i!.03

LOG OF: Boring B-1201

| Location: Sta. 10+90.4, 6.9 ft. RT of Lucasville Minfard Rd. CL  Date Drilled: 07/21/05

1: 33 PM |

0121-3070-03 [ 1l1/24/2005

FILE&:

an

Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS:  \yater seepage at: None
. g ® meter Water level at completion: None . STANDARD PENETRATION (N)
S {tsf) / ! 2lo i -
Depth | Efev. Iﬁ E . | S point-Load g, g 55 g . Naf;‘r-af Moisture Content, %LL o
M | @] g 8|2 Sen 8l5|=<|5]3 B foot - O
8 . s DESCRIPTION ows per fool -
ol 7155l g || §|&] © NEEIREIE 1020 30 40
L 0. 8—t-714.71 Asphalt‘- 3" Aggregate Base - 77 1 EEEES EREES EEEEN EREN
4 FILL: Stiff brown SILT AND CLAY (A-6a), some gravel, some :
- 5 1 1.5 fine to coarse sand; contains asphalt and glass fragments; 25 9} - 1123618} :
- e moist. -
—3.5—712.04° 4 - :
1 1 2 4.5+ Hard brown SANDY SILT (A-4a), some gravel, little fine to 24| 4] - |11|41|20]:
—5.0—+710.51 5 10 15 | coarse sand,; damp. ___
B 13 3 a0 Very stiff brown SILT AND CLAY (A-6a), some gravel, little fine oal ol = |11|a2]1e|:
9 2 ' to coarse sand; damp to moist. :
7] 4
- 6 4 2.0
—10.0—-705.5-4—L1—2 . .
Bottom of Boring - 10.0
15—
20—




1+ 23 PM )

FILE: 0121-3070-03 [ 11/234/2006

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)838-0040

Client: TranSystems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3M.03

30

LOG OF: Boring B-1202 | Location: Sta. 13+24.7, 7.6 ft. LT of Lucasville Minford Rd. CL _ Date Drified: 07/21/05
Sample Hand WATER GRADATION
No. Poneto- OBSERVATIONS:  \yotor seenage at: None
b g P meter Water level at completion: None o STANDARD PENETRATION (N}
. 3|, M0/ BielR|e Natural Moisturs Content, % - @
Depth | Elev. | & | & Q |* Point-Load Plela|s . PL L
31 8|l glg| i DESCRIPTION Gl Fluwia|o Blows per foot - O
0 71531 @© @ Q ja aeaeaeaeae:el..10.”73@_“3@”40._._
L 08— 714.5- Asphalt - 3" _Agg@g@Base- 7" : SEACSER REREE ERR NS EERS
6 5 FILL: Very stiff brown SILTY CLAY (A-6b), trace to liltle gravel,
N 5| g 1 3.0 trace fine to coarse sand; contains asphalt fragments; moist.  |11| 3}~ 5]46)35
_ &
- 3 2 2.0 ] 5| a|-|aj3s|ag]iii.
5 — 4| 20 D
—5.5—1-709.8 :
- 5 5 3 20 Stiff mottled brown and gray CLAY {A-7-6), trace fineto coarsel 0| 1]~ 1[33}65}:
| 5| 18 sand; moist. :
| @ 8.0-10.0', gray.
- 4, 4 1.0
—10.0—-705.3-—4—22
] Bottom of Boring - 10.0°
15—
20—
25 —




PILE: 0121-3070-03 [ 11/24/2006 1:21 PM ]

DLZ OHIO INC. * 6121 HUNTLEY ROAD, .ABUS. QHIO 43229 * (614)888-0040

client: TranSystems, Inc.

} Project: SCI-823-0.00

| Job No. 0421-3070.03

LOG OF: Boring B-1203

] Location: Sta. 15+63.3, 6.2 ft. RT of Lucasville Minford Rd. CL  Date Drilied: 07/21/05

Sample Hand WATER GRADATION
an .
- No. Penetro- OBSERVATIONS:  water seepage at: None
o £ e meler Water level at completion: None ® STANDARD PENETRATION (N)
Depth | Etov §. E. 8l. Po{ftigl_/oa J ‘g., ‘é E E Natural Moisture Content, % - @
: =~ —
) w2 | 3 o | 8| Strength g MK PL Lt
3 2 g | {psi) DESCRIPTION glTluLlon]o Blows per foof - (O
0 7150 | @ 4 S | a RIS RS 10 0 30 40
 0.6—714 14 Asphalt - 4" : Aqggregate Base - 6" S EEEEN FEEEE FE N R
8 FILL: Very stiff gray SILT (A-4b), trace gravel, trace fine to :
7 5 1 3.0 coarse sand; moist. 2} 3]-| 3[58|34]:
51 17
—3.0—1712.03 - -
~ 3 Very stiff mottled brown and gray CLAY (A-7-6), trace fine to
3 2 25 coarse sand, trace gravel; moist. 3l 2f-f2]27
H—5.0—1-710.017—4—12 . . T
4 Stiff brown ELASTIC CLAY (A-7-5), trace fine to coarse sand; P
- 3 3 1.5 moist oyof-|1]3)98]:: K
- 4) 1 : .
; 2
- 3, 4 15
4| 24
—10.0~—1-705.0~ -
Bottom of Boring - 10.0°
15—
|
20—
25—
a0




PILE: 0121-3070-93 | 11/24/2006 1:23 PMm |

. DLZ OHIQO INC. * 6121 HUNTLEY ROAD, .BUS,OHIO 43229 * (614)888-0040 49
| Job No. 0121-3070.03

Client: TranSystems, Inc. | Project: SC1-823-0.00
LOG OF: Boring B-1204 ] tocstion: Sta. 19+24.7, 6.1 ft. LT of Lucasville Minford Rd. CL__ Date Dritled: 07/21/05
Sample Hand WATER GRADATION
No. Porato. OBSERVATIONS:  \yotor seepage at: None
. :é: o meter Water level at completion: None o STANDARD PENETRATION (N)
{tsh) / B . .
Depth | Elev. §_ E § * Point-Load Es g U?g E . Nat;zaf Moisture Contant, %u_ L
w 1wy 2| 8|l o|g| Steneh Blals|ols|8 —_—
8 8 € |p (psi) DESCRIPTION Ol Blows per foot - O
o—l7145] @ x Q |a A EIEAEIR RS 10 0 3040
L 0.8—713.6- Asphalt - 4" Aggregate Base - 6" : (AN ERERN EREE R RS
121 8 FILL: Dense gray SANDY SILT (A-4a), little fine to coarse sand,
- 15 1 4.5+ little gravel, little clay ; damp. 141 8] -
L—3.0—t711.54—121 20
3 4 Medium stiff to stiff brown SILT (A-4b), little fine to coarse sand;
-1 2 1.0 iof o 1]~
5 maist.
5—| 5 5] 18
—5.5—1-700.0-
- 5 3 3 1.0 Medium stiff to stiff reddish brown SANDY SILT (A-4a), some |18]11] -
- 4] 19 fine to coarse sand, little gravel, little clay; damp to moist.
—B.0~—1-706.5
2 3 Very stiff gray CLAY (A-7-8), trace fine to coarse sand;
i é 20 ¢ 25 laminated; moist.
—10.0—1-704.5
_ Bottom of Boring - 10.0'
15—
20 —
25—
a0




0121-3070-03 { 11/34/2006 1:24 PM ]

FILE

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

Ciient: TranSystems, Inc.

| Project: SCI-823-0.00

BUS, OHIO 43229 * (614)888-0040

| Job No. 0121 -3!.03

LOG OF: Boring B-1205

I Location: Sta. 22+17.7, 7.9 ft. RT of Lucasville Minford Rd. CL __ Date Driled:_07/21/05

Sampla Hand WATER GRADATION
a .
No. Penetro- OBSERVATIONS: Water seepage at: None
. s meter Water level at completion: None @ STANDARD PENETRATION (N)
b N §1 asns Blelgle Natural Moisture Content, % - @
Depth | Elev. g s L |* Point-Load AR D 3 PL ' LL
{f1) ) 2 3 o | @l Strength § NI —_—
51 8018 osi DESCRIPTION MM Biows per foot - O
0 719.9 ] @ x Q {a RiApAIR| X
1o—718.0 Asphalt - 4" Aggregate Base - 8"
’ it FILL: Stiff to very stiff mottied brown and gray SILT AND CLAY
- 5 1 20 (A-6a), little fine to coarse sand, trace gravel; damp. 517 8
—3.0—}-716.94—1011© :
7 Very stiff gray SANDY SILT (A-4a), some fine to coarse sand,
- 5 2 35 little gravel; damp. 12i-n
—5.0—{714.0——14 . . .
| 5 s i Stiff brown CLAY (A-7-8), trace fine to coarse sand; moist. 0 .
i 2| 20 '
- 2
- 3, 4 10
—10.0—709. 3, 21 _ ,
) Bottom of Boring - 10.0
15—
20—
25 —
)




PILE: 0Llz1-3070-03 [ 11/24/28p6 1:24 PM |

DLZ OHIO INC. * 6121 HUNTLEY ROAD, (‘BUS. OHIO 43229 * (614)888-0040

Chient: TranSyslems, Inc.

| Project: SCI-823-0.00

\ Job No. 0121-3070.03

LOG OF: Boring B-1206

| Location: Sta. 26+54.5, 7.1 fi. LT of Lucasville Minford Rd. CL

Date Drifled: 07/21/05

a0

Sample ong | WATER GRADATION
R Ne. Paatre. | CBSERVATIONS:  \yter seepage at: None
. ) meter Water level at completion: None © STANDARD PENETRATION (N)
bl 8| asns 5lz|Ble Natural Moisture Content, % - @
Depth | Elev. | & e Q |* Point-Load gl dla - Pl 3 Y LL
®) (" £ § E 2 Strangth DESCRIPTION § G| = 3 f—% 8 Blows per foot - O
=] ! -
o_tres| @ | € || & 1 AR 10 20 30 40
—1.0—1-728.6 Asphalt - 4" Aggregate Base - 8" RN SRR EREE EERRE EREE
’ e 5 FILL: Stiff to very stiff brown SILT AND CLAY (A-6a), little fine
5 1 20 to coarse sand, trace gravel; damp to moist. 41 6]~ 858124
30— 726 652122
Very stiff mottled brown and gray SILTY CLAY (A-6b), trace R
- 4 2 2.5 y 0| 1 7|60]32] "
6 . fine to coarse sand; moist. - Do
5 0—{-724 6-f7—222 _ _
Stiff to very stiff brown SANDY SILT (A-4a), some fine to !
. 3 3 2.0 34 5[13] - | 19[39|24] "
g . coarse sand, trace gravel; moist, - :
N 3
- 8., 4 2.0
21
—10.0—719.6+—11
] Bottom of Boring - 10.0'
15—
20—
25—




. DLZ OHIO INC. * 6121 HUNTLEY ROAD, .QBUS. OHIO 43229 * (614)888-0040

1: 24 PM ]

FILE: ©0121-3070-03 ([ 1172472006

Client: TranSystems, Inc. | Project: SCI-823-0.00 | Job Mo, 0121-3070.03
LOG OF: Boring B-1207 I Location: Sta. 29+94.9, 7.1 ft. RT of Lucasville Minford Rd. CL  Date Driled: 07/21/05
Sample Hand WATER GRADATION
a .
No. Peneio- OBSERVATIONS:  water seepage at: None Observed
o, g o mater Water leve! at completion. None o STANDARD PENETRATION (N)
N 3|, (s Blelele Natural Moistura Content, % - @
Depth \Etev. | & | & Q |* Point-Load] 3 3ls 5 . oL L
ift) () 2 3 o | @) Strength & | =le
S . ; <jfo|Flw|hjo Blows per foot - (O
0| 7323 2 & |88 o9 DESCRIPTION w2 xlelx]x 10 20 30 _ 40
o 6—t-731 5 ) Asphalt- 3" _Aqgregate Base - '(“ Y EEEEE BEEES FEEEN B
131 ) Medium dense gray SILT (A-4b), little fine to coarse sand, trace
. g L gravel, damp to moist. 2] 6(--16
—3.0—720.3 1217 ,
1 Very stiff mottled brown and gray SILT AND CLAY (A-6a), trace
7 1P 2.0 to little gravel, trace to little fine to coarse sand; moist. 3314
5— r—
- ®, 3 2.0 1| 5[~ts
_ 7] 24
7 6
- 8 g 4 25
" 10| 20
—10.0—1722.
) Bottom of Boring - 10.0°
15—
20 —
25—
10




0121-3070-03 [ 11/24/2006 1:24 PM )

FI LE:

DLZ OHIO INC. * 6121 HUNTLEY ROAD."IBUS. OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

{ Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boring B-1208

| Location: Sta. 34+35.0, 6.8 f. LT of Lucasville Minford Rd. CL

Date Drifled: 07/21/05

Sampla Hand WATER GRADATION
No. Ponetro. | CESERVATIONS:  \ater seepage at: None
g meter Water level at completion: None © STANDARD PENETRATION (N)
' 8|, asnr. EARIRAR: Natura! Moisture Content, % - @
Depth | etov. | & | & O |+ Point-Load! gl sl&|a . oL 1L
®) ™ £ § g | 8| Stength DESCRIPTION § 8 = um. 5|3 Blows per foot - (O
- ' IPTI -
0| 7208 S| &||5|8 9 c NRBBREE 1020 30 40
Asphalt - 5°  Aggregate Base - 5" SHEEH B L H
—0.6——{-726.8-
15 9 Stiff to very stiff mottled brown and gray SILT (A-4b), trace :
7] 4 e 1 20 gravel, trace fine to coarse sand; damp to moist. 4| 3| - 4|83[25]:
& 7] 1
—3.0—1-726. - - :
® 13 Very stiff mottied brown and gray SILT AND CLAY (A-6a), little w6lasl
7] 10| o 2 25 gravel, trace to little fine to coarse sand; damp. 18] 51|85 E
5_—.
7
- Yo 3 2.5 12| ol - [11]a7]21
- 12| 20
7 5—1-722.1+ -
- 3 Very stiff gray CLAY (A-7-6), trace fine to coarse sand;
- 5 4 2.0 laminated; moist.
7 .
7124
—10.0—1-719.6 - -
Bottom of Boring - 10.0
15—
20 —
25—
(el




Soll Investigation Summary Classification Counts by Sample Class @ Surface % Borings
R [1a 1 3 2a 24 25 28 27| 4a 4 &5 6a 6b 76 76 4|25 0 Nes 5 13%
Do NOT Rubblize & Roll o [0 0o © 0 0 o 0 0|5 4 o0 & 3 1 3 4b 3 38% | |N <10 88%
Global C5 may be an option 21% 17% 33% 13% 4%  13% 5 0 N 220 0% % (@ Surface|
Global LS is NOT an option 0.0% 0.0% 100.0% 75 0 M+ 88% 75%
76 0 %
Design CBR is [ N N Pl M Mopr Gl R © 3
Average | 13.0[ B.1 [14.0] [34.5] 19.7] 5.0 9.50 100%
Number of Borings = Maxmum | 33| 13| 65] 31| 34| 70| 96| @8] 35 23 20 [Cs0[100%] [ o%[ 75%] 50%[100%]
Minémum 2] 2] 24} 18] 2| 3] 15] 53] 12] 11 4
SCI-823-0.00 Lucasville-Mirford Rd Standard Penetration Physical Characteristics Moisture | Classification Comments Problem Treatments
Cut % |%|P wi uc [ uc
#| B4 BoringLocation [Depth To |Fill | np f ny | N I N | WL [ PL| P1 | St [Clay| 200 M | Mopy | Class| @I Class |w/ MN CS |Class| MN
1] 1201] As Per Plan 1.0 30 5 5 10 31 18 13] 3 18 54 27 14 6a 5 MN 12 1
30 50 10 11 21 30 21 9] 41 20 61 12 16| 4a 5
50 70 13 10 23 30 18 12) 42 19 61| 13 14| Ba 6
10
2[ 1202[ As Per Ptan 1.0 30 5 5 10 33 17 16i 46 35 81 18 18] 6b 10
30 50 3 5 8 3@ 18 21| 38 49 81 22 16| 6b 12 MN 2
50 70 5 5 10 50 21 20| 33 65 sg 23 18 76 18 MN 1
8 .
3| 1203| As Per Plan 1.0 30 7 5 12 26 18 8] 58 34 g92[ 17 13] 4b 8 4 | MN 2] 3 1
30 50 3 3 8 52 24 28| 2 74 93| 25 21| 76 18 MN 3
50 7.0 4 3 7 65 31 34| 3 98 99| 35 75 20 Un N Aoz
6
4171204 As Per Plan 1.0 30 18 15 33 22 16 6f 48 19 67 12 11| 4a 8
0 50 4 5 9 23 18 5| 68 18 88 21 13 4 8 4 | MN 19| 3 2
50 70 5 3 8 22 18 5[ 38 15 53 16 13| 4a 4 N 14 2
8
5| 1205 As Per Plan 10 30 s 5 10 20 18 11| 48 32 60] 16 14| 6a B'I
30 50 7 5 12 28 17 9 35 24 63] 13 12| 4a 6
50 10 5 3 8 56 26 30| 15 84 @] 32 23| 76 19 MN 2
) B
6] 1206 As Per Plan 10 30 5 5 10 27 16 11| 58 24 82| 16 14“ 6a ]
30 50 4 & 10 34 18 18 60 32 92| 22 16| 6b 10 MN 12 1
50 70 5 7 12 M 2 9 33 24 63| 2 17| 4a 6 MN 12 1
10
7] 1207| As Per Plan 10 30 12 8 20 21 19 2| 70 16 86| 19 14| 4b 8 4b a
0 50 112 33 20 15| 58 32 90| 22 15| 6a 10 MN - 3+
50 70 6§ 7 13 32 19 13 54 25 78| 19 14| 6a 9 MN 12 1
2
8| 1208] As Per Plan 10 30 9 4 13 28 18 10| 63 26 89 18 13[ 4b [ b | MN 12 3 1
30 50 13 10 2 30 18 12| 46 28 74] 17 14| Ga 9
50 710 1M1 16 21 3 20 1| 47 21 68 16 15 6a 7
13







wDLZ

ENGINEERS + ARCHITECTS « SCIENTISTS

PLANNERS « SURVEYORS

August 17, 2006

Michael D. Weeks, P.E., P.S.
TranSystems Corporation

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Pavement Design Information
SR 335 at Realigned Shumway Hollow Road
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document # 0027

Dear Mr. Weeks:

This letter includes the findings of a subsurface exploration performed for the SR 335
improvement and widening near the intersection of realigned Shumway Hollow Road. The
findings included in this letter pertain to SR 335 only. The findings of other subsurface
explorations for pavement design will be submitted in separate documents.

The improvements will essentially consist of regrading and widening approximately 433 feet of
existing SR 335. Although no profile drawings are currently available, it is understood that the
proposed grade will be essentially at existing grade. Additionally, a turn lane will be added to
the west side of SR 335. See attached plan sheet for more information.

The recommendations presented in this report have been made on the basis of the foregoing
information. If the proposed improvements or concept is changed or differs from that assumed,
DLZ Ohio, Inc. (DLZ) should be informed of the changes so that recommendations and
conclusions presented in this letter may be revised as necessary.

The results of these evaluations are based upon the findings of four subgrade borings. Borings
B-1331 through B-1334 were drilled on September 13 and September 14, 2005. All borings
were drilled using a truck mounted rotary-type drill rig. Borings were planned and staked in the
field by representatives of DLZ. The surveyed locations and ground surface elevations of the
borings were determined by representatives from Lockwood, Lanier, Mathias & Noland, Inc.
(2LMN). Borings were advanced to depths between 23.0 and 30.0 feet. Continuous sampling
was performed from below the pavement layers to approximately 6.0 feet below the ground
surface to evaluate the subgrade soil properties. See attached boring logs.

Borings B-1331 and B-1333 were drilled off the shoulder for the widening portion of the project.
Additionally, borings B-1332 and B-1334 were drilled in the pavement. Borings drilled in the
road surface encountered 8 to 9 inches of asphalt concrete pavement over 4 inches of aggregate
base. Below the pavement layers, boring B-1332 first encountered medium dense sandy silt (A-
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4a) over loose to medium dense coarse and fine sand (A-3a). Similarly, below the pavement
layer, boring B-1334 encountered very stiff sandy silt (A-4a) over loose to medium dense coarse
and fine sand (A-3a) and fine sand (A-3). Borings drilled off the road surface encountered 4 to 5
inches of topsoil at the ground surface. Below the topsoil layer, boring B-1331 first encountered
medium dense sandy silt (A-4a) over medium stiff silt and clay (A-6a). Similarly, below the
topsoil layer, boring B-1333 encountered loose gravel with sand and silt (A-2-4) over loose
coarse and fine sand (A-3a).

It should be noted that elastic clay (A-7-5) was encountered in boring B-1334 between depths of
8.0 and 10.5 feet.

Pavement Design Information

It is anticipated that the majority of the project will be at grade with the widening portion
requiring small fill sections within five feet of existing grade. The following tables list the
subgrade soils encountered by the borings and the group indices, CBR values, and number of
samples tested for each soil type.

Subgrade Soils
ODOT Classification | Group Index CBR No. Samples
Tested

Coarse and Fine Sand

(A-3a) 0 13 9
Gravel with Sand and

Silt (A-2-4) 0 13 1
Sandy Silt (A-4a) 5 3 5

Silt and Clay (A-6Ga) 4 3 ]

Based upon averaging the results of the laboratory testing, a CBR value of 10 is recommended
for pavement design.

Elastic clay (A-7-5) was encountered in boring B-1334 between depths of 8.0 and 10.5 feet.
Although these soils were not encountered within three feet of the proposed subgrade, they may
be encountered across the site during construction. A-7-5 soils have a lower plastic index in
relation to the liquid limit than other clays, may be highly elastic, and subject to considerable
volume change. It is an unsuitable material for a subgrade because of this elasticity and potential
volume change. If A-7-5 soils are found during construction in the upper three feet of subgrade,
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these soils shall be completely removed, or if that is not feasible, depending on stability, a
minimum of 24 inches shall be removed.

Subgrade Condition and Preparation

The existing subgrade soils along the project were evaluated for suitability according to the
ODOT Geotechnical Bulletin GB-1 “Plan Subgrade.” The optimum moisture content (MC) for
each soil tested was estimated using the following criteria:

Optimum MC = plastic limit minus 3 (A-7-6 soils)
plastic limit minus 5 (A-4 and A-6 soils)
6 to 10 (granular soils)

11 (non-plastic silts)

The results of this evaluation are presented in the attached spreadsheet. Note only samples
within six feet of the proposed grade were evaluated. According to the referenced guidelines,
any soils with moisture contents that exceed the optimum moisture content by three or more
percentage points will likely require some form of subgrade treatment. In addition, any soils
with standard penetration values (N-Values) of 10 or less will also likely require some form of
subgrade treatment.

To determine the appropriate option, the average standard penetration value (N-value) and the
plasticity index (PI) of the subgrade soils were considered. The average N-value, PI, moisture
content, and CBR are presented in the table below.

Percent of Samples
Over Optimum Average N* Average PI Average MC CBR Average
MC + 3 Percent
56 4.0 8.5 13.7 10

* - Ny indicates lowest standard penetration value (N) in subgrade soil.

Based on GB-1 guidelines, cement treatment is the preferred stabilization option for soils with
average N-values less than 10 and an average PI less than 20. However, cement stabilization is
generally not effective in stabilizing subgrade soils with N-values less than 5 because the soils do
not gain sufficient strength. One of the four borings was suitable for cement treatment.
However, three of the four borings had at least one sample with an N-value less than 5.
Consequently, it is not recommended that the subgrade soil be treated with cement.

Another subgrade stabilization option that could be considered is to undercut the unsuitable soils
and replace the subgrade with compacted Type B or C granular material (ODOT Item 703.16.C).
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However, it should be noted, that the existing pavement is performing well. No excessive
cracking, settlements, or rutting were observed in the project area. The majority of the subgrade
soils are coarse-grained soils, which generally perform well when used as subgrade material.
Based on the performance of the existing pavement, it is believed the subgrade will perform well
without treatment. Instead of undercutting, it is recommended that the entire project be proof-
rolled to identify any soft or weak areas that require subgrade stabilization. If soft or weak areas
are encountered, it is recommended that the area be overexcavated and replaced with compacted
Type B or C granular material (ODOT Item 703.16.C). If it is preferred to treat the entire
subgrade, it is recommended that three feet of soil be overexcavated and replaced as described
above.

Seepage was first encountered in the borings from 7.5 to 12.0 feet. No groundwater was noted
prior to coring rock and adding drill water. Although no groundwater was encountered in the
borings, the contractor should be prepared to maintain reasonable dry excavations if water from
seepage Or precipitation enters any excavations.

We appreciate having the opportunity to be of service to you on this project. Please do not
hesttate to call if you have any questions concerning our findings.

Respectfully submitted,
DLZ OHIO, INC.

A

Steven J. Riedy *
Geotechnical Engineer

Dorothy A. Adams, MSCE, P.E.
Senior Geotechnical Engineer

Encl: As noted

cc: file

M:\proj\0121'3070.03\Pavement Design\Documents\335 at the AirportWPavement Design - SR 335 Realigned Shumway Hollow Road ltr-sjr.doc
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GENERAL INFORMATION _
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 to 2 foot increments at intervals not
exceeding 5 feet. In the event the sampler encountered resistance to penetration of 6
inches or less after 50 blows of the drop hammer, the sampling increment was
discontinued. Standard penetration data were recorded and one or more representative
samples were preserved from each sampling increment.

In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a gectechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these
tests are shown on the boring logs.

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing of
samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Soil/rock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S:\Geot\Forms\General Info English.doc




LEGEND -~ BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right
Depth (in feet) — refers to distance below the ground surface.
Elevation (in feet) — is referenced o mean sea level, unless otherwise noted.

Standard Penetration {N) - the number of blows required to drive a 2-inch O.D., 1-3/8 inch |.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 8-inch drive increments. Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments
of an 18-inch drive. :

50/n - indicates number of blows (50) to drive a split-barrel sampler a certain number of inches (n) other than the normal 6-inch
increment.

The length of the sampler drive is indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery”
columns.

Sample recovery from each drive is indicated numerically in the column headed “Recovery”.

The drive sample location is designated by the heavy vertical bar in the “Sample No., Drive” column.

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the “Press” column.
Sample numbers are designated consecutively, increasing in depth.

Soil Description

a. The following terms are used to describe the relative compactness and consistency of soils:

Granutar Soils - Compactness

Blows/Foot
Term Standard Penetration
Very Loose 0-4
Loose 4-10
Meadium Dense 10-30
Oense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compression Standard
Term fons/sq.fi. Penetration = Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25-0.50 2-4 Easily penetrated by thumb
Medium Stiff 0.50-1.0 4-8 Penetrated by thumb with moderate pressure
Stift 1.0-20 8-15 Readily indented by thumb but not penetrated
Very Stift 20-~-40 15 -30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color - If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the soil, the colors are modified by the term “mottled™.

c. Texture is based on the Ohic Department of Transportation Classification System. Soil particle size definitions are as follows:

Description Size Description Size

Bouldsrs Larger than 8" Sand - Coarse 2.0 mm to 0.42 mm

Cabbles 8" to 3" - Fine 0.42 mm to 0.074 mm

Gravel - Coarse 3" to u” Silt 0.074 mm 10 0.005 mm
- Fine %" t0 2.0 mm Clay smaller than 0.005 mm

S:\DeptGeotechnicahForms\Borings\Legend ODOT English.doc
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10.

1.

12.

13.

The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.

trace 0to 10%

little 10 t0 20%

some 20 10 35%

“and” 3510 50%

Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance

Dry No moisture present

Damp Internal moisture, but none to little surface moisture

Moist Free water on surface

Wel Voids filled with free water

The moisture content of cohesive solls (silts and clays) is expressed relative to plastic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below plastic limit

Moist Moisture content above plastic limit but below liquid limit
Wet Moisture content above liquid limit

Rock Hardness and Rock Quality Designation

The following terms are used to describe the relative hardness of the bedrock.

Term Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
: structure. {Crushes under pressure of fingers and/or thumb}

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
poirt. {Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

Hard Can be deformed or broken by light to moderate hammer blows. {Breaks under one or two
strong harmmer blow, but with resistant sharp edges.)

Very Hard Can be broken only by heavy anc}'ih some rocks repeated hammer blows.

b. Rock Quality Designation, RQD ~ This value is expressed in percent and is an indirect measure of rock soundness. It is

obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total length of the core run.

Gradation — when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in ltem 9c).

When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,
the moisture content is indicated graphically.

The standard penetration (N) value in blows per foot is indicated graphically.

S:\Dept\GeotechnicahForms\Borings\Legend ODOT English.doc




DLZ OHIO INC. * 6121 HUNTLEY ROAD,

BUS, OHIO 43229 * (614)888-0040

| Job wo. 0121-3!.03

Client: TranSystems, Inc. | Project: SC1-823-0.00
LOG OF: Boring B-1331 I Location: Sta. 14+29.4, 5.6 ft. LT of SR 335 CL Date Dritled: (09/14/05
Sample Hand WATER GRADATION
No. Ponato. OBSERVATIONS:  \yior seenage at: 7.5
g meter Water level at completion: 2.0° (includes drilling water) @ STANDARD PENETRATION (N}
o 8| sn/ 5le|®le Natural Moisture Content, % - @
Depth | Eev. | & | 2. Q |* Point-Load % LIELR: . oL L
() (i} 2 3 o | 9l Strength el =l 2
8 . : NI EINEI ] Biows per foot - O
n_1658.2 8 | & Céa g (ps?) DESCRIPTION AR EAEIRS 1 20 30 40
—0.4—-657.87 ~ Topsoil - 5" : ik N En Plashc
] s, R Medium dense brown SANDY SILT (A-4a), some fine sand, | ' |"°|~ ; [omrIast
——2.0~1656.27 little coarse sand, trace gravel, little to some clay; damp to
= vy 2 05 moist. 013~ cb| e
- — 18 Soft to medium stiff brown SANDY SILT (A-4a), some to "and” RN EEER
fine sand, some clay, trace coarse sand; moist. RS ERESY BES
2 1 1 [ H : -
-—5,0—1653. 7 — 0f 3~ [43|25|20[ At} k@
T "1l u 075 I Medium stiff brown SILT AND CLAY (A-6a), "and" fine sand, é\ T
|6 5—1-651.7-4 | trace coarse sand; moist. _ RV RS FESE
] Sl s | Medium dense brown COARSE AND FINE SAND (A-3a), race| °[2°} 71 | ";“?“;\‘z_"“-“?g :
- to little silty clay; moist to wet.
- 3
2 4 5 @ 8.5-10.0', loose to medium dense; moist.
10— 51 18 : :
_ 1 6 6
- 5] 18
7 ! 9 7
15— 50121 12 @ 13.5-16.1', dense to very dense.
= S0 0 8
~|—18.0—1640.2
z Hard gray SANDSTONE interbedded with SILTSTONE
- N (turbidites); very fine to fine grained, slightly weathered,
“] 20— argillaceous, micaceous, massively bedded, slightly fractured.
g 7] Core | Rec RQD . .
3 | 8 | as” fosss [T 904
H @ 25.0-25.4", 25.8'-26.3', broken,
; - Core | Rec fRQD .
g . 60" |ses f7ew [ S04
30.0 | 628.2 Bottom of Baring - 30.0
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FILE: 0121-3070-03

DLZ OHIO INC. * 6121 HUNTLEY ROADLBUS, OHIO 43229 * (614)888-0040

Client: TranSystems, Inc.

| Project: SC1-823-0.00

| Job wo. 0121-30.0.03

LOG OF: Boring B-1331

| Location: Sta. 14+29.4, 5.6 ft. LT of SR 335 CL

Date Drilled: 09/14/05

Sample Hand WATER GRADATION
. No. Penetro- OBSERVATIONS:  \yoer seepage at: 7.5'

. & o meter Water leve! at completion: 2.0' (includes drilling water) ° STANDARD PENETRATION (N)

pie) =

o S| _(tsn/ 3 : o
Depth | Elev. g E‘ 2 |~ Point-Load| E’ E § ?, - Nat;:al Malsture Content, ALL b
{f) (ft) ¢ & o | g| Strength § @ < Diela _

g 8|l &|el wsh DESCRIPTION CIE(W(6lo Blows per foot - (O
o 6282 | @ a Q |a R|BIR|R| V(R 10 20 30 40
35 —
40 —
45—
50—

B0




DLZ OHIO INC. * 6121 HUNTLEY ROAD.,MBUS. OHIO 43229 * (614)888-0040

Client: TranSyslems, Inc.

| Project: SCI-823-0.00

| Job No. 0121-3070.03

LOG OF: Boringr B-1332

| Location: Sta. 12+80.2, 5.5 ft. LT of SR 335 CL

Date Drifted: 09/14/05

5121-3070-03 [ 11/24/2006 1:37 PM |

FILE:

Sample wang | VATER _ GRADATION
an .
No. Poretro. OBSERVATIONS:  \yotor seepage at: 13.6'
. :;: o meter Water level at completion: 3.1° {includes drilling water) o STANDARD PENETRATION (N}
° ftsf) / B o ; o .
Depth | Elev. | & | 8 |- point-Load g E E;) HIRIR Na';f" Moisture Content, ALL o
{f1) {fi) 4 3 o | | Strength 2lolsle =L
8 ) ; GlE|w]a|O Blows perfoot - )
0 —1-857.5 3 & g £ (psi) DESCRIPTION ARSI EIEI RS 10 20 30 40
R DV Asphalt Concrete Pavement - 8" SEA ERREI ERREE DEERY ER RN
- 18 o . ; M\Aggregate Base - 4" 22114| - ! :NontPlastic
| e lecc o ld Medium dense brown SANDY SILT (A-4a), trace clay, litile fine R I
B 2 2 [\sand, little coarse sand, little to some gravel; damp. 49| 19| - ! 'NonlPlastic
1 ar EEEEES I
- > 2| 6 Loose brown GRAVEL WITH SAND (A-1-b), little to some silty : S
—4,5—+653.0 lay; damp. . ' S R
— 1 M2y, camp - | :Nor{Prast
5 ; 6 3 Loose brown SANDY SILT (A-4a), little clay, "and™ fine sand, o8 . .Oin : as 'IC
—6.0—%51.573 M\trace coarse sand; moist. ERRAERSE
. R Loose brown COARSE AND FINE SAND (A-3a), trace to little | 9{2%| ~ NonyFiastic
- silty clay; damp to moist.
N 3 ) 5
10— 24 18
—10.5—647.0
- 3 I Very soft to soft mottied brown and gray SILT AND CLAY
_l 1 15 | 0.25 {A-Ba), trace fine sand, trace coarse sand; cantains very fine ol 1] -
_ . I sand seams; moist.
- F—14.0—64 3.5+ 450’2 5 7 0.25 _\@ 13.5'-14.0", litle to some fine sand.
15— Dense to very dense brown FINE SAND (A-3), trace silty clay;
moist.
n WZ_|_0 8
—18.0—1-639.5 —
S Medium hard to hard SANDSTONE (turbidites);, very fine to
N fine grained, slightly weathered, argillaceous, micaceous,
20— Core | Rec RAD | .4e, massively bedded, slightly fractured.
- 60" | 60" W 89% '
i
_23'&_634"‘ Bottom of Boring - 23.0'
25—
1}




DLZ OHIO INC. * 6121 HUNTLEY ROAD, C us, OHIO 43229 * (614)888-0040 ‘9;
Client: TranSystems, Inc. | Project: SCI1-823-0.00 | sob No. 0121-3070.03
LOG OF: Boring B-1333 | Location: Sta. 11+30.6, 6.3 ft. LT of SR 335 CL Date Dritled: 09/13/05
Sample Hand WATER GRADATION
No. Ponetro- OBSERVATIONS:  \yaior seenage at: 12.0'
. g e meler Water level al completion: 2.6' (includes drilling water} ® STANDARD PENETRATION (N)
o ftsf) / § )
Depth | Elev.| B | 2 § + Point Load & '§ E g R Natural Moisture Content, % - @
(fi) (ft) 4 3 o | 9| Stength § 0 “ 1M PL m——————1 LL
S| 8| g1EB| ({osh DESCRIPTION Ul2|w|BfO Blows per foot -
a_lB604 [ @ © G ja A EAEIEIEI K i 20 30 40
031659873 ~\Topsoil - 4" HEEEH R
4,1 Loose brown GRAVEL WITH SAND AND SILT (A-2-4), litte to | 2| '8}~ |2'|#} 7 | {NanPlastic
] 3 some clay, litlle to some silt; trace to some gravel gravel; damp.
. B 2 ol 7| -|e1}10]|22
|—4.0—1656. 1455112 -
B ) 3 . PO P
| 4 Loose brown COARSE AND FINE SAND (A-3a), trace to little R ER
i 2l 18 : silt, littie to some clay; damp to moist. 0| 2§69 9120  :NoryRlastic
- > 2 4 | o|15] (88| 17 NonPlastic
21 16 FE S IR
—8.0—1652.1 -
. 5 Loose brown FINE SAND (A-3), some coarse sand, trace silty
3 17 5 clay, moist.
10— 3
— 1 1_ 1
) ) 5 @ 11.0-12.5', wet. ol2a| -
gl 13
—13.0— 647 1 —
0 Very-soft brown SILT AND CLAY (A-6a), trace fine sand; moist.
] . 7 <0.25 ofol-~
15— 118
—16.0—1644.1
20/4 8 Dense to very dense brown COARSE AND FINE SAND (A-3a)
7] trace silty clay; damp to moist.
~}—18.0—1642.1 . -
H o] Medium hard to hard gray SANDSTONE ; very fine to fine
2 N grained, slightly to moderately weathered, argillaceous,
"l 20— micaceous, medium bedded to thickly bedded, slightly to
g - Core | Rec @RODIZ 4«37 moderately fractured.
g 1 72" | 63 gT2% @ 19.6'-19.8', 20.2'-20.5', broken zones.
sl ®7 @ 25.0'-25.5', lost recovery.
g _ Core | Rec @RQD .
3 72 | 712 Qsow|FY B
- 30.0 § 630.1 Bottom of Boring - 30.0'
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9121-3078-03 [ 11/24/2006

FILE:

. DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.BUS,OHIO 43229 * (614)888-0040 #
[ Job Mo. 0121-3070.03

crient: TranSystems, Inc. | Project: SCI-823-0.00
LOG OF: Boring B-1333 ] Location: Sta, 11+30.6,6.3 ft. LT of SR 335 CL Date Dritled: 09/13/05
Sample Hand WATER GRADATION
No. Penetro- OBSERVATIONS: Water seepage at: 12.0'
. £ o meter Water level at completion: 2.6' (includes drilling water) © STANDARD PENETRATION (N)
© = Pt
- e 3 (tsh) / glule i o .
Depth | Etev. ] g. S |- point-Load g, gl s g Natural Moisture Content, % ®
{f) () 2 3 o | 9f Stength _ § 21 B BT P iy PL p——— L
5| 8l 2|gl wsh DESCRIPTION ol Bl e B Blows per foot - O
an 630.4 | ® s Q o IR IR IRI||® i0 20 30 40
U R P e
35—
40 —
45—
50—
55—
a0




’ DLZ OHIO INC. * 6121 HUNTLEY ROAD, C‘US, OHIO 43229 * (614)888-0040 ’
Job No. 0121-3070.03

9121-31070-03 [ 11/24/2006 1:33 PM )

FILE:

Client: TranSystems, Inc. TProjsct: SCI1-823-0.00
LOG OF: Boring B-1334 ) Location: Sta. 8+81.4, 6.3 ft. LT of SR 335 CL Date Drilled: 09/13/05
Sample tand WATER GRADATION
No. Poreto- OBSERVATIONS:  \yotoc ceepage at: 7.5
. E;: e meter Water leve! at completion: 4.3 (Includes drilling water) o STANDARD PENETRATION (N}
@ {tsf} / ] : .
Deoth | Erev. | & & § + Point.Load 5 ’g; E E . Nar;fr Moisture Content, %u. )
m {f)) ¢ 3 o | g| Stength § “al219|=]a P
8 3 €[ e (psi) DESCRIPTION Ol 2w |nio Blows per foot - O
0 6555 @ o Q |a . R R[{IR|R 10 20 30 40
A Asphalt Concrete Pavement - 8" R ERER] ERRY BS SIREEE
NS B 20 [\Aggregate Base - 4" 13[10| ~ | 23{41[13 “H:
20— 853517 Very stiff dark brown SANDY SILT (A-4a), some fine sand, o EEEE EE RN
: — 5 6 2 littte clay, trace to little coarse sand, little gravel; damp. 0|14] - |70} 16 | {NdnPlastic
; 6 Loose to medium dense brown COARSE AND FINE SAND RN B
4 (A-3a), little silty clay; damp I RN
5] ® 4 3 o ' ' 0|13 - |76} 19 : {NonfPlastic
| —6.0—-649.5--—L—12 SRR
) 1?. J s 4 Loose brown FINE SAND (A-3), trace silty clay, damp to moist. | 4|20/ . |74 7| de""?‘éS;“;C
—8.0—647.5
) Very stiff brown ELASTIC CLAY (A-7-5), trace fine sand, trace R
7 3 Al 13 5 a5 coarse sand, trace gravel; damp to moist. 21 3]~} a|56[35] 1!
10—
—10.5~1-645.0
-1 8 Medium dense grayish brown COARSE AND FINE SAND
] 1215 10 6 (A-3a), trace to little silty clay, trace gravel ; damp to moist.
- {5073 7 —
——14,0—1641. - "
° : Medium hard to hard gray SANDSTONE; fine to very fine
15— grained, slightly weathered, argillaceous, micaceous,
. Core | Rec RRQD massively bedded, slightly fractured to unfractured.
. - R-1|  +302
- 60" | 59" Q9%
_1:(')0__636'5 Bottom of Boring - 19.0°
25 —
10
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Soil Investigation Summary Classification Courts by Sample Class @ Surface| | % Borings
R 1a 1b 38 24 25 28 27| 4a 4 S5 Ba 6b 75 76 25 0 Ny t 75%
Do NOT Rubblize & Roll 0 [} [+] 9 1 [1] [} [i] 5 0 0 1 4 1] 0 4 0 N 10 100%
Global €S is NOT an option 6% 6% 31% 6% 5 0 N &m20 0% % @ Swriace]
Global LS is NOT an option 0.0% 62.5% 37.5% 75 0 M+ 100% 25%
76 O 0% | 25%
Dosign CBR is 10 N N Pl M Moer Gl R 0O 3
[Average | 7.9] 4.0 [8.5] 13.6 137] 9.3 2.33 100%
Number of Borings = Maximum | 17| 8] 24] 18] 11| 41| 29| 61| 23 14! 5 [ _ox]oo%] [ o%[ 25%] _o%]i00%
Mini 2] 21 2] 93] 7 3 4 [ 6 8 0
SCI-823 SR 335 at Shumway Hollow Rd Starndard Penetration ical Characteristics Maoistire | Classification Comments Problem Treatments | Anatysis |
Cut % | % | P wi uc | uc
#| B8 Boring Location |Depth To | Fill | ny [ my | N | N | LL | PL| P1 | Sitt |Clay| 200] M | Mger | Class| @1 Class [w/MN| | LS | C5 |Class| MN
1] 1331 As Per Pian 00 20 7 5 12 NP NP NP[ 26 28 52 14 11| 4a 5
SR 335 20 4.0 1 1 2 21 13 B 34 27 61| 18 10| 4a 5 MN - 3+
Off Shouider 4.0 6.0 2 1 3 24 13 11y 25 20 54] 23 14| 6Ga 4 MN - 3+
60 15 8 8 12 2l NP NP NP 5 6 11 23 8] 3a MN 1
2| 1332| As Per Plan 1.0 20 8 9 17 NP NP NP| 40 6 46| 11 11| 4a 5
SR 335 20 40 2 1 3 NF NP NPl 9 10 19/ 8 8} 3a 4] N 3+
In Pavement 4.0 6.0 1 1 2 NP NP NP| 38 18 52| 17 11} 4a 5 MN - 3+
6.0 7.5 3 3 [:] 2l NP NP NP [] 8 16] 18 8 3= MN 3
3| 1333] As Per Plan 00 20 3 4 7 NP NP NP 22 T 29| 6 10| 24 0 N 16 2
SR 335 20 40 2 4 6 24 16 8| 10 22 32] 14 8| 3a 0 MN 3
Off Shoulder 40 6.0 4 5 9 NP NP NP 9 20 29| 12 &8l 3a 0 MN 2
8.0 7.5 2 2 4 4] NP NP NP 8 9 17 12 8| 3a MN 3+
4| 1334 As Per Plan 1.0 20 -] 8 14 21 14 7| 41 14 55 9 10| 4a 4
SR 335 20 4.0 5 6 1 NP NP NP 8 B 16 8 8| 3a 0
In Pavement 40 B0 6 4 10 NP NP NPl 6 5 11 9 8| 3a 0
6.0 7.5 4 4 B 8] NP NP NP 3 4 7] 17 8| 3a MN 2
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ENGINEERS * ARCHITECTS » SCIENTISTS
PLANNERS + SURVEYORS

October 27, 2006

Michael D. Weeks, P.E., P.S.
TranSystems Corporation

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Pavement Design Information
Phase 1 Mainline
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document No. 0033

Dear Mr. Weeks:

We have evaluated the existing laboratory test results performed as of June 6, 2006, to estimate a
recommended CBR value for the above-mentioned project. Because the vast majority of the
project's alignment will be in rock cuts or on embankments, all of the laboratory test results for
the project were considered.

The method used was essentially the same as the one used by the Office of Geotechnical
Engineering to determine the design CBR for the Nelsonville Bypass project. The alignment for
that project was similar to the Portsmouth Bypass alignment in that most of it will also be in rock
cuts or on embankments.

The project has been divided into three phases, 1 through 3. Based upon the laboratory test
results from the borings in each of the three phases, recommended CBR values have been
established. The results of phase 1 only are presented in this letter. The results of the other
phases will be presented in separate documents.

A total of 242 samples have been tested for particle size and plasticity where necessary. A
summary of the soil samples tested is presented on the following page.

Based upon the results of the laboratory testing, an average CBR value of 5.6 was calculated for
phase 1. Consequently, a CBR value of 6 is recommended for the pavement design on the
mainline alignment and ramps of the new alignment in phase 1.

It 1s understood that the phase 1 area is inclusive of station 354+00 to 537+50.

All side roads in the phase 1 area have been independently evaluated for subgrade improvements
and pavement design information. Please refer to these documents for more information.

6121 Huntley Road » Columbus, Chio 43229-1003 « (614) 888-0040 e FAX (614) 848-6712
With Offices Throughout The Midwest
www.diz.com
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ENGINEERS + ARCHITECTS ¢ SCIENTISTS
PLANNERS » SURVEYORS

Michael D. Weeks, P.E., P.S.

October 27, 2006
Summary of Soil Samples Tested
. . Number of
ODOT Classification Samples Tested

Gravel with sand (A-1-b) 1
Fine sand (A-3) 4
Gravel, sand and silt (A-2-4) 16
Sandy silt (A-4a) 43
Silt (A-4b) 34
Silt and clay (A-6a) 28
Silty clay (A-6b) 17
Elastic clay (A-7-5) 4
Clay (A-7-6) 95

We appreciate having the opportunity to be of service to you on this project. Please do not
hesitate to call if you have any questions concerning our report.

Respectfully submitted,
DLZ OHIO, INC.

L

Steven J. Riedy
Geotechnical Engineer

Loy

Pete Nix, P.E.
Geotechnical Division Manager

cc: File

M:\proj\012113070.03\Pavement Design\Documents\Mainline\Phase [\Recommended CBR. Phase Ldoc




