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Office of Materials & Road Research 
1400 Gervais Avenue, Maplewood, MN 55109 

Memo 
Date:   December 3, 2018 

To:   Eric Peterson, Metro District Signing Engineer 
Metro District 
 

From:   Daniel Freiburger, Graduate Engineer – Trainee 
  Geotechnical Engineering Section 
 
Concur:  Rich Lamb, Foundations Engineer 
  Geotechnical Engineering Section 
 
Subject:  State Project 8825-682 (Metro District) 

Metrowide Overhead Sign Structure Replacement 
Foundation Investigation and Recommendations 

1.0 Project Information 

State Project 8825-682 will replace a number of overhead sign structures on multiple trunk highways throughout 
the Twin Cities metro area. There are 23 sites with planned construction, 14 of which will require new 
foundations. Sign structure types will include both Sign Bridge and Sign Cantilevers, which are anticipated to be 
supported on drilled shaft foundations. This report details the subsurface investigation and recommendations 
for 13 of the sites where foundations will be constructed. Site 9 will require an additional SPT boring, and an 
addendum to this report will be issued with the findings and recommendations for this site when available. 

2.0 Subsurface Investigation Summary 

The MnDOT Foundations Unit conducted Cone Penetration Test (CPT) Soundings near most of the proposed sign 
structure foundations in October and November of 2018. At Site 9, the CPT Soundings met refusal at a shallow 
depth, so a Standard Penetration Test (SPT) boring will be completed there in the near future. Additionally, 
difficulty of access at Site 21 necessitated the reuse of a historic SPT bridge boring instead of a new CPT 
Sounding. Full details of the subsurface investigation can be found in the drawings and logs attached to this 
report. It should be noted that the included drawings are intended only to provide reference information for the 
geotechnical portion of the project. All field construction should be based on the contract plans and special 
provisions. 

3.0 Foundation Analysis 

MnDOT has developed a set of standard overhead sign support drawings (Interim Design B) that are to be used 
on this project. Drawing ST-3 details standard foundations based on the overhead structure pole type. These 
standard foundations include a rectangular spread footing and a circular drilled shaft option that can be selected 
for each overhead sign post size, as shown in Table 1. Geotechnical requirements for these footing types are 
stated in the notes on Drawing ST-3. According to this standard, the spread footing option has an allowable 
design bearing capacity of 1.25 tons per square foot, while the drilled shaft option has an allowable design 
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lateral bearing pressure of 250 pounds per square foot per foot of depth. Based on previous research, these 
requirements will be met in all but the weakest of soil layers. To determine the adequacy of the foundation soils 
at each overhead sign foundation location, the CPT soundings were interpreted for general soil behavior type 
(SBT) and blow count (N60). During CPT soundings, no soil samples are taken, so the interpreted SBT may not 
exactly match the in situ soil type. However, it should indicate how the soil behaves compared to standard soil 
types. The findings of this analysis are tabulated in the attached Table A1, and recommendations are detailed in 
Section 4 below. 

Table 1. Standard Overhead Sign Structure Foundations 

Post Type Spread Footing Dimensions Drilled Shaft Dimensions 

1-4 9’ x 14’ 3’ Diameter x 23’ Length 
5-7 12.5’ x 18’ 4’ Diameter x 29’ Length 

4.0 Foundation Recommendations 

Based on review of the existing subsurface conditions and proposed construction, it is recommended that: 

1) The proposed overhead sign structures be supported on drilled shaft foundations as detailed in 
Drawing ST-3 for Standard Overhead Sign Interim Design B and described in the attached Table A1. 
Contact the Foundations Office to confirm the adequacy of the soils if spread footings are desired at 
any of the sites. 

2) Any drilled shaft foundations constructed under the water table use temporary casing to protect 
nearby structures, utilities, and pavement. No permanent casing should be installed, and all 
temporary casing should be removed as concrete is placed. 

3) Subsurface information from this investigation and report be provided to the bidding contractors so 
that the scope of foundation construction can be clearly understood prior to project letting. 

4) The Foundations Office be contacted if the soils encountered during construction differ significantly 
from those described in this report. 

5) The foundation design at Site 9 be determined based on the future addendum to this report. An SPT 
boring is planned to determine the foundation needs for the expected shallow bedrock. 

5.0 Attachments 

Standard Overhead Sign Supports Interim Design B Drawing ST-3 
Table A1: Overhead Sign Foundation Recommendations 
Plan View of Sign Locations and Subsurface Investigation Sites 
Cross Section of Sign Locations and Subsurface Investigations 
CPT Index Sheet 
CPT Logs for Soundings c10a to c231 (Unique No. 83492 to 83508, 83540-83545) 
SPT Index Sheet 
SPT Log for Historic Boring T-4 (Unique Number 03604) 
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CC:   Brad Skow, Chief Geotechnical Engineer 
Tim Clyne, Metro District Materials Engineer 
Michelle Waters, Office of Environmental Stewardship 





SP 8825‐682
Metrowide Overhead Signs

Table A1: Overhead Sign Foundation Recommendations
Page 1 of 1

Site 
Number

TH Location Description
Foundations 
Plan Sheets

Exploration ID Sign ID Structure Type Soil Description
Estimated* 
Groundwater

Drilled Shaft Foundation Recommendations

Site 1 35E SB Diffley Rd. FR1 ‐ FR2 c10a I35E‐126 Cantilever
Layered sands, clays, and silts.

Refusal at 38'.
Average N60 > 10.

3'
Suitable for Standard Design (29').

Use temporary casing with head of fluid.

Site 6 94 EB Plymouth Ave. FR3‐FR4 c60, c61 I94‐265 Sign Bridge
15‐25' of firm sand, followed by 
much weaker silts (N60 < 5).

15' (c60)
21' (c61)

Modify Drilled Shaft Design.
Add 5' to standard length (34' Total).

Use temporary casing with head of fluid.

Site 7 94 EB
Hennepin Ave. / Dunwoody 

Blvd.
FR5‐FR6 c70 I94‐266 Cantilever

Dense sands, with silt seam at 13'.
Average N60 > 20.

Below 35' Suitable for Standard Design (29').

Site 9 94 EB 33rd. / 34th Ave. Not Included c90a, c91, T92 I94‐284 Sign Bridge
Sand above Shallow Bedrock.

SPT Boring pending.
Recommendations to be issued in Addendum.

Likely will require rock socket.

Site 10 94 WB Plymouth Ave. FR7‐FR8 c100 I94‐290 Cantilever
Dense sands, with clay at 38'.

Average N60 = 30.
20'

Suitable for Standard Design (29').
Use temporary casing with head of fluid.

Site 12 94 WB TH 494 / TH 694 FR9‐FR10 c120 I94‐373 Cantilever Sand. Average N60 > 20. 2'
Suitable for Standard Design (23').

Use temporary casing with head of fluid.

Site 13 94 WB
TH 494 / TH 694 / 

Radio Dr.
FR11‐FR12 c130, c131a I94‐375 Sign Bridge

10' of loose sand / silt at top of 
c130. Otherwise sand with average 

N60 > 20.

2' (c130)
Below 40' (c131a)

Suitable for Standard Design (29').
Use temporary casing with head of fluid for 

right (North) post.

Site 14 94 WB Radio Dr. FR13‐FR14 c140, c141 I94‐377 Sign Bridge
Very dense sand / gravel. c140 

refusal at 11', c141 at 26'. Bedrock 
estimated to be 35‐40' deep.

5'
Suitable for Standard Design (29').

Use temporary casing with head of fluid.
Anticipate rough drilling below 5'.

Site 15 94 EB Dunwoody Blvd. FR15‐FR16 c150b I94‐407 Sign Bridge Sand. Average N60 > 20. 26' Suitable for Standard Design (23').

Site 17 94 EB
Concordia Ave. / Marion St. 

/ Kellogg Blvd.
FR17‐FR18 c170 I94‐457 Cantilever

Medium dense sand from 0‐7' (N60 
~10). Weak clay from 7‐10.5' (N60 < 
5). Then dense sand (N60 > 20).

Below 40' Suitable for Standard Design (29').

Site 18
94 WB
(694 
WB)

Zane Ave. FR19‐FR20 c180 I94‐543 Cantilever
12' of sand, followed by 13' of weak 

silts / clays, and 15' of sand. 
N60 of silts < 5.

13'
Modify Drilled Shaft Design.

Add 5' to standard length (34' Total).
Use temporary casing with head of fluid.

Site 21 36 WB TH 61 FR21‐FR22 T‐4 (1967) MN36‐032 Cantilever
Embankment fill, followed by sand 
and gravel. Average N60 > 20.

50'
(1967)

Suitable for Standard Design (29').

Site 22 5 EB TH 494 FR23‐FR24 c230, c231 MN5‐028 Sign Bridge

Sand, with weak layer of silt around 
25' depth.

Sand Average N60 = 20
Silt Average N60 = 5

Below 40' Suitable for Standard Design (29').

Site 23 5 WB TH 494 FR23,FR25 c220a, c221 MN5‐027 Sign Bridge
25‐30' of sand, followed by silt.
N60 variable, but typically > 15.

5'
Suitable for Standard Design (23').

Use temporary casing with head of fluid.
* Groundwater depth estimated from CPT Pore Pressure. Seasonal variability and 
local perched layers will likely differ from these estimates.

Foundations Unit
Daniel Freiburger, EIT 11/30/2018





















































Minnesota Department of Transportation 
Geotechnical Section 

Cone Penetration Test Index Sheet 1.0 (CPT 1.0) 

USER NOTES, ABBREVIATIONS AND DEFINITIONS 
This Index sheet accompanies Cone Penetration Test 
Data. Please refer to the Boring Log Descriptive 
Terminology Sheet for information relevant to 
conventional boring logs.  

This Cone Penetration Test (CPT) Sounding follows ASTM 
D 5778 and was made by ordinary and conventional 
methods and with care deemed adequate for the 
Department's design purposes.  Since this sounding was 
not taken to gather information relating to the 
construction of the project, the data noted in the field 
and recorded may not necessarily be the same as that 
which a contractor would desire.  While the 
Department believes that the information as to the 
conditions and materials reported is accurate, it does 
not warrant that the information is necessarily 
complete.  This information has been edited or 
abridged and may not reveal all the information which 
might be useful or of interest to the contractor.  
Consequently, the Department will make available at 
its offices, the field logs relating to this sounding. 

Since subsurface conditions outside each CPT 
Sounding are unknown, and soil, rock and water 
conditions cannot be relied upon to be consistent or 
uniform, no warrant is made that conditions adjacent 
to this sounding will necessarily be the same as or 
similar to those shown on this log.  Furthermore, the 
Department will not be responsible for any 
interpretations, assumptions, projections or 
interpolations made by contractors, or other users of 
this log. 

Water pressure measurements and subsequent 
interpreted water levels shown on this log should be 
used with discretion since they represent dynamic 
conditions. Dynamic Pore water pressure 
measurements may deviate substantially from 
hydrostatic conditions, especially in cohesive soils.  In 
cohesive soils, water pressures often take extended 
periods of time to reach equilibrium and thus reflect 
their true field level.  Water levels can be expected to 
vary both seasonally and yearly.  The absence of 
notations on this log regarding water does not 
necessarily mean that this boring was dry or that the 
contractor will not encounter subsurface water during 
the course of construction. 

CPT Terminology 

CPT .............Cone Penetration Test 
CPTU...........Cone Penetration Test with Pore 
Pressure measurements 
SCPTU.........Cone Penetration Test with Pore 
Pressure and Seismic measurements 
Piezocone...Common name for CPTU test 

(Note: This test is not related to the Dynamic 
Cone Penetrometer DCP) 

qT TIP RESISTANCE
The resistance at the cone corrected for water 
pressure.  Data is from cone with 60 degree 
apex angle and a 10 cm2 end area. 
fs SLEEVE FRICTION RESISTANCE
The resistance along the sleeve of the 
penetrometer.  

FR  Friction Ratio

Ratio of sleeve friction over corrected tip 
resistance. 
FR = fs/qt 

Vs Shear Wave Velocity
A measure of the speed at which a siesmic 
wave travels through soil/rock.   

PORE WATER MEASUREMENTS
Pore water measurements reported on CPT Log 
are representative of water pressures measured 
at the U2 location, just behind the cone tip, prior 
to the sleeve, as shown in the figure below.  These 
measurements are considered to be dynamic 
water pressures due to the local disturbance 
caused by the cone tip.  Dynamic water pressure 
decay and Static water pressure measurements 
are reported on a Pore Water Pressure Dissipation 
Graph. 

SBT  SOIL BEHAVIOR TYPE
Soil Classification methods for the Cone 
Penetration Test are based on correlation charts 
developed from observations of CPT data and 
conventional borings.  Please note that these 
classification charts are meant to provide a guide 
to Soil Behavior Type and should not be used to 
infer a soil classification based on grain size 
distribution.   

The numbers corresponding to different 
regions on the charts represent the 
following soil behavior types: 

1. Sensitive, Fine Grained
2. Organic Soils - Peats
3. Clays - Clay to Silty Clay
4. Silt Mixtures - Clayey Silt to Silty Clay
5. Sand Mixtures - Silty Sand to Sandy Silt
6. Sands - Clean Sand to Silty Sand
7. Gravelly Sand to Sand
8. Very Stiff Sand to Clayey Sand
9. Very Stiff, Fine Grained

Note that engineering judgment, and 
comparison with conventional borings is 
especially important in the proper 
interpretation of CPT data in certain geo-
materials. 

The following charts are used to provide a 
Soil Behavior Type for the CPT Data. 

Robertson CPT 1990 
Soil Behavior type based on friction ratio 

Robertson CPTU 1990 
Soil Behavior type based on pore pressure 

U2

where ... 
.......................... normalized cone resistance QT

.......................... pore pressure ratio BBq

........................... Normalized friction ratio Fr

........................ overburden pressure σvo

σ’vo ....................... effective over burden 
pressure 
u .......................... measured pore pressure 2

.......................... equilibrium pore pressure u0

G:\GEOTECH\PUBLIC\FORMS\CPTINDEX.DOC January 30, 2002 



Bottom of Hole 38.06

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

919.0c10a
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/31/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°11'18.76"

SHEET 1 of 1

CPT-STDLatitude (North)=44°48'27.58"

Dakota County Coordinate System

X=533255    Y=222427

919.0

914.0

909.0

904.0

899.0

894.0

889.0

884.0

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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Bottom of Hole 42.38

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

812.7c60
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

10/25/18

ODonnel

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°17'13.13"

SHEET 1 of 1

CPT-STDLatitude (North)=44°59'27.82"

Hennepin County Coordinate System

X=524930    Y=172919

812.7

807.7

802.7

797.7

792.7

787.7

782.7

777.7

772.7

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83494
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Bottom of Hole 41.7

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

810.4c61
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

10/29/18

ODonnel

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°17'12.2"

SHEET 1 of 1

CPT-STDLatitude (North)=44°59'27.24"

Hennepin County Coordinate System

X=524997    Y=172861

810.4

805.4

800.4

795.4

790.4

785.4

780.4

775.4

770.4

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83498
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Bottom of Hole 34.51

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

844.4c70
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/25/18

ODonnel

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°17'15.68"

SHEET 1 of 1

CPT-STDLatitude (North)=44°58'23.66"

Hennepin County Coordinate System

X=524754    Y=166421

844.4

839.4

834.4

829.4

824.4

819.4

814.4

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ
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Bottom of Hole 9.58

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

846.5c90a
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/30/18

Dusbabek

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°16'58.38"

SHEET 1 of 1

CPT-STDLatitude (North)=45°00'56.41"

Hennepin County Coordinate System

X=525979    Y=181893

846.5

841.5

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ
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Bottom of Hole 9.58

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

847.0c91
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/30/18

Dusbabek

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°16'57.22"

SHEET 1 of 1

CPT-STDLatitude (North)=45°00'56.55"

Hennepin County Coordinate System

X=526062    Y=181908

847.0

842.0

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83503
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Bottom of Hole 42.47

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

813.1c100
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

10/25/18

ODonnel

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°17'08.26"

SHEET 1 of 1

CPT-STDLatitude (North)=44°59'28.7"

Hennepin County Coordinate System

X=525280    Y=173009

813.1

808.1

803.1

798.1

793.1

788.1

783.1

778.1

773.1

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83492
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Bottom of Hole 40.43

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

1012.8c120
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

11/1/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=92°57'15.34"

SHEET 1 of 1

CPT-STDLatitude (North)=44°56'56.27"

Washington County Coordinate System

X=468709    Y=174091

1012.8

1007.8

1002.8

997.8

992.8

987.8

982.8

977.8

972.8

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83540
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Bottom of Hole 40.34

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

1016.7c130
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

11/1/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=92°56'53.95"

SHEET 1 of 1

CPT-STDLatitude (North)=44°56'55.72"

Washington County Coordinate System

X=470247    Y=174033

1016.7

1011.7

1006.7

1001.7

996.7

991.7

986.7

981.7

976.7

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83541
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Bottom of Hole 40.16

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

1015.8c131a
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

11/1/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=92°56'53.75"

SHEET 1 of 1

CPT-STDLatitude (North)=44°56'54.66"

Washington County Coordinate System

X=470262    Y=173925

1015.8

1010.8

1005.8

1000.8

995.8

990.8

985.8

980.8

975.8

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ
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Bottom of Hole 11.29

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

991.7c140
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

11/1/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=92°56'19.79"

SHEET 1 of 1

CPT-STDLatitude (North)=44°56'55.4"

Washington County Coordinate System

X=472704    Y=173997

991.7

986.7

981.7

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83543
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Bottom of Hole 26.25

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

991.5c141
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

11/1/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=92°56'19.82"

SHEET 1 of 1

CPT-STDLatitude (North)=44°56'54.48"

Washington County Coordinate System

X=472702    Y=173904

991.5

986.5

981.5

976.5

971.5

966.5

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83544
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Bottom of Hole 42.59

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

827.6c150b
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

10/25/18

ODonnel

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°17'16.03"

SHEET 1 of 1

CPT-STDLatitude (North)=44°58'13.49"

Hennepin County Coordinate System

X=524730    Y=165391

827.6

822.6

817.6

812.6

807.6

802.6

797.6

792.6

787.6

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83493
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Bottom of Hole 40.16

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

874.0c170
Trunk Highway/Location

(DTM)8825-682

Depth

Location CPT Machine

11/1/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°06'39.81"

SHEET 1 of 1

CPT-STDLatitude (North)=44°57'00.83"

Ramsey County Coordinate System

X=570497    Y=158136

874.0

869.0

864.0

859.0

854.0

849.0

844.0

839.0

834.0

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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Bottom of Hole 40.88

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

865.8c180
Trunk Highway/Location

(GeoXH (DC))8825-682

Depth

Location CPT Machine

10/29/18

ODonnel

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°20'55.56"

SHEET 1 of 1

CPT-STDLatitude (North)=45°04'34.68"

Hennepin County Coordinate System

X=508930    Y=203987

865.8

860.8

855.8

850.8

845.8

840.8

835.8

830.8

825.8

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

G:\GINT\PROJECTS-ACTIVE\8825-682-METRO DISTRICT-OVERHEAD SIGNS.GPJ

UNIQUE NUMBER  83497

0

5

10

15

20

25

30

35

40

0 2 4 6 8 10600 1200 1800 2400 3000 0 20 40 60 8050 40 30 20 10 00 2 4 6 8 10



Bottom of Hole 39.96

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

797.7c220a
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/31/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°12'16.85"

SHEET 1 of 1

CPT-STDLatitude (North)=44°51'55.82"

Hennepin County Coordinate System

X=546325    Y=127176

797.7

792.7

787.7

782.7

777.7

772.7

767.7

762.7

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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Bottom of Hole 41.35

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

799.4c221
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/31/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°12'16.79"

SHEET 1 of 1

CPT-STDLatitude (North)=44°51'55.1"

Hennepin County Coordinate System

X=546329    Y=127103

799.4

794.4

789.4

784.4

779.4

774.4

769.4

764.4

759.4

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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Bottom of Hole 40.95

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

839.1c230
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/31/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°12'09.61"

SHEET 1 of 1

CPT-STDLatitude (North)=44°51'57.89"

Hennepin County Coordinate System

X=546846    Y=127387

839.1

834.1

829.1

824.1

819.1

814.1

809.1

804.1

799.1

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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Bottom of Hole 38.45

End of Data

State Project

Overhead Signs
Bridge No. or Job Desc.

Tip Resistance
(psi)UBC 1990 FR

Pore Pressure
(psi)

Sounding No.

Elevation

Ground Elevation

Friction Ratio
(%)

Interpreted Soil
Behavior Type Sleeve Friction

(psi)

791.1c231
Trunk Highway/Location

(GeoXH(DC))8825-682

Depth

Location CPT Machine

10/31/18

Dols, Darren

203094 CPT Truck

CPT Operator

Hole Type

Date Completed

Longitude (West)=93°12'09.93"

SHEET 1 of 1

CPT-STDLatitude (North)=44°51'58.7"

Hennepin County Coordinate System

X=546822    Y=127469

791.1

786.1

781.1

776.1

771.1

766.1

761.1

756.1

CONE PENETRATION TEST RESULTS

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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Plug Drilled (CL)

non. pl SiL, brn, moist

FS, brn, moist

S & FG, brn, moist

MS, brn, wet

3.0
858.0

8.0
853.0

13.0
848.0

20.0
841.0

15

30

32
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16

18

62070
Ground Elevation

()MN Trunk Highway  36
Boring No.

6211-17
Bridge No. or Job Desc.

861.0
State Project

T-4
Trunk Highway/Location

Location

Completed

Longitude (West)=93°03'18.96"Latitude (North)=45°00'43.14"

Drilling
Drill Machine SHEET 1 of 31

5/5/67Hammer
Ramsey County Coordinate System
 X=584851    Y=180705

5

10

15

20

25

(%)(%) (ft)

(pcf)N

Formation

MC

TH 61 SB, 80+50, 50' LT

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION
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(Continued Next Page)
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Field Crew Chief: R. Nelson Soil Class: Rock Class:  Edit:  Date: 11/30/18

UNIQUE NUMBER  03604



MS, brn, wet (continued)

S & G, brn, wet

sl.pl. SLT, brn

35.0
826.0

44.0
817.0
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62070
Ground Elevation

()MN Trunk Highway  36
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6211-17
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State Project
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Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
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sl.pl. SLT, brn (continued)

S & G, brn, wet

LS, brn, wet

52.0
809.0

62.0
799.0

67.5
793.5
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62070
Ground Elevation

()MN Trunk Highway  36
Boring No.

6211-17
Bridge No. or Job Desc.

861.0
State Project

T-4
Trunk Highway/Location

Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION
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