m Minnesota Department of Transportation
Office of Materials & Road Research
MINNEsOTA 1400 Gervais Avenue, Maplewood, MN 55109

Memo

Date: September 9™, 2019

To: Eric Peterson, Project Manager
Metro Traffic

From: Hossana Teklyes, Asist. Foundation Engineer —
Office of Materials and Road Research /"L N /

Concur:  Rich Lamb, Foundations Engineer

Office of Materials and Road Research ? A—L

Subject:  SP 8825-706, (Metro District)
21 Overhead Signs replacement in metro
Foundations Investigation and Recommendations

1.0 Project Description
This report provides a Foundations Investigation and Recommendations for 18 overhead signs in the
Metro area.

Table 1: Overhead Sign Types & Locations

Site # Sign # Structure Type Sounding Roadway & Station
Direction

1 OH I35E-309 Cantilever Cco1 TH 35E SB 187+60

2 OH I35E-310 Sign Bridge C02B & c02C TH 35E NB 658+90
3 OH 1494-507 Cantilever Co3B TH494 NB 156+00

5 OH 694-202 Cantilever C05 TH694 WB 337+25

6* OH 1694-203 Cantilever C06 TH694 WB 321+25
7* OH 194-708 Cantilever C07a TH94 EB 626+50

No CPT taken (access

g8** | OH 194-715 Cantilever Eggg'em) oldborings | 194 g 227475

10(*)** | OH194-710 Cantilever C10 TH 94 EB 48+00
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12 OH 194-716 Cantilever C12 TH 94 WB 508+00
13** OH 194-712 Cantilever C13 TH 94 WB 589+60
14 & 15** OH 194-713 Bridge Cl4 & Cl4a TH 94 WB 622+31
16 OH US52-120 Cantilever C16 TH 52 NB 343+50
17 OH MN51-016 Bridge Cl7 & Cl7a TH51 NB 215+42
19 OH US12-045 Bridge C19 & c19a TH12 EB 903+00

C20 (One of the OH
foundations was not

20 OH US12-XXX Bridge - TH94 EB 852+00
accessible for the
CPT)
22* OH 194-714 Cantilever C22a TH94 EB 181+90
23 OH 1494-509 Cantilever C23 TH494 NB 721+94
24 OH 1694-204 Cantilever C24 TH694 EB 329+44
* CPT not taken at the exact OH sign locations due to access problem. Old borings were used at some of these
locations.

** Groundwater Contamination Zones. These locations were provided by the district.

2.0 Field Investigation and Foundation Conditions
Twenty one Cone Penetration Test (CPT) were advanced in July and August of 2019 by MnDOT close
to the overhead sign posts. Copies of the CPT Sounding logs are included with this report.

3.0 Foundation Analysis

The overhead sign locations were determined from plans provided by Metro District. The sign location
is shown on the attached boring plan. Based on Standard Plans (developed in 2019) for overhead signs
(Standard Plan 5-297.763), the options for the overhead sign foundations consist of spread footings
and drilled shafts to be used based on post type. Based on post type, two different sizes for each
foundation type is listed in the standard plan as shown below.

o Drilled shafts: 3.5 ft. diameter & 23 ft. deep
4.25 ft. diameter & 29 ft. deep

e Spread Footings: 9 ft. x 14 ft.
12.5 ft. x 18 ft.

The required values and/or conditions listed in the Standard Plan (5-297.763) had to be met to use the
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standard plans. Based on our analysis, only the drilled shaft option meets all the requirements listed
in the standard plan.

4.0 Foundation Recommendations
Based on the existing conditions along with an analysis of the project soils, we recommend the
following:

1. Topsoil and other organic material be removed from areas where new fill is to be placed.

2. Based on the soils at the overhead sign base locations, the overhead signs be supported on
drilled shaft according to the Standard Plan 5-297.763.

Attachments:  Standard Plan 5-297-763
Overhead Sign Layout Plans/Profiles
CPT Logs (C01-C24) unique # (84274-84293)

cc: B. Skow
M. Wagner
B. Hager
B. Barrett

File
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TRUSS TYPE B
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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 notreveal 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..ccoveen. 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)

gr TIP RESISTANCE

The resistance at the cone corrected for water
pressure. Data is from cone with 60 degree
apex angle and a 10 cm? 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

1000

Ll L LL{

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

100

RN
-

PORE WATER MEASUREMENTS Q
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.

t

\

Robertson CPTU 1990
Soil Behavior type based on pore pressure

[8)2 1000 ——

Lidiil

UL

T

SBT sOIlL BEHAVIOR TYPE

Soil Classification methods for the Cone

Penetration Test are based on correlation charts
developed from observations of CPT data and Qt
conventional borings. Please note that these

Ll

Ty

classification charts are meant to provide a guide Increasing
to Soil Behavior Type and should not be used to 10 OCR
infer a soil classification based on grain size 3

distribution.

Increasini
sensivity 9

The numbers corresponding to different
regions on the charts represent the

; ; : . 1 ] ] 1

following soil behavior types: Y o Y 08 e
B

1. Sensitive, Fine Grained 9
2. Organic Soils - Peats Q, G- %% gtz
3. Clays - Clay to Silty Clay % 4%
4. Silt Mixtures - Clayey Silt to Silty Clay where
5. Sand Mixtures - Silty Sand to Sandy Silt . .
6. Sands - Clean Sand to Silty Sand () FORRRRRRR normalized cone resistance
7. Grave”y Sand to Sand Bq .......................... pore pressure ratio
8. Very Stiff Sand to Clayey Sand Fr oo Normalized friction ratio
9. Very Stiff, Fine Grained OVO wvorvereeresrereneen overburden pressure
Note that engineering judgment, and (S JRV.: WU effective over burden
comparison with conventional borings is pressure
especially important in the proper L0 measured pore pressure
interpretation of CPT data in certain geo- (U0 PR equilibrium pore pressure

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

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



m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84274

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Cco1 896.4 (7w
Location  Dakota County Coordinate System CPT Machine 205146 CPT Truck (H) SHEET 1 of 1
X=546689 Y=250863 CPT Operator - Buhl Date Completed
Latitude (North)=44°53'08.09" Longitude (West)=93°08'11.56" | Hole Type CPT-STD 7/24/19
Interpreted Soil . . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 896.4 Coonor o R " : : : : : : : [ [
[ 5 | |
891.4
[ 10 L | |
886.4
15 ] ]
881.4
[ 20 - ] ]
876.4
[ 25 ] ]
871.4 [

Bottom of Hole 29.4

G:\GINT\PROJECTS-ACTIVE\8825-706-METRO DISTRICT-OVERHEAD SIGNS .GPJ




DEPARTMENT OF
TRANSPORTATION

m

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84275

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign C02 877.0 (pm)

Location  Dakota County Coordinate System CPT Machine 205146 CPT Truck (H) SHEET 1 of 1
X=543850 Y=239611 CPT Operator  Buhl Date Completed
Latitude (North)=44°51'17.05" Longitude (West)=93°08'51.32" | Hole Type CPT-STD 7/24/19

Interpreted Soil
Behavior Type

UBC 1990 FR

Depth

Sleeve Friction
(psi)

(psi)

Tip Resistance

Friction Ratio
(%)

Elevation
0

7877.0% oo

1000

Pore Prgssure
(psi)

02 406 810 50 40 30

20 10 O 2000

3000

4000

50000 2 4 6 8 10 0 15 30 45 60

T ST T T
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Bottom of Hole 32.23
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DEPARTMENT OF
TRANSPORTATION

m

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION

CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84276

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C02A 874.7 (p1m)
Location  Dakota County Coordinate System CPT Machine 205146 CPT Truck (H) SHEET 1 of 1
X=543781 Y=239650 CPT Operator - Buhl Date Completed
Latitude (North)=44°51'17.44" Longitude (West)=93°08'52.27" | Hole Type CPT-STD 7/24/19
Interpreted Soil . . . L . .
Depth Be,,Zv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 8747 == — . . . . . : : : : : : : : : . . . . . . .
| e | B |
o A 1t ]
5 :
[ 869.7 -1 F : N
10 T
[ 864.7 - : —
| L 1 ) |
| 15 ] : ]
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n 1 1 |
| 4 F i
| 20 | L |
854.7 5 :
- - | r |
2 * 11 i
849.7 ] :
| 30 B o |
844.7 )
35 7]
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Bottom of Hole 35.24
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84481

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign Cc02B 870.1 7w

Location  Dakota County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=543915 Y=239908 CPT Operator - Buhl Date Completed
Latitude (North)=44°51'19.98" Longitude (West)=93°08'50.4" | Hole Type CPT-STD 9/4/19

Interpreted Soil .. . . L . .

Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
5870.1 % A [ : : : : : : : : : T T
S o SN T ]
C 5 ] 2 I I R
[ ee51 | 3 C f o]
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Bottom of Hole 48.82
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84482

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign co02C 874.0 ootm)

Location  Dakota County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=543993 Y=239875 CPT Operator - Buhl Date Completed
Latitude (North)=44°51'19.66" Longitude (West)=93°08'49.33" | Hole Type CPT-STD 9/4/19

Interpreted Soil .. . . L . .

Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
5874.0 = S - > : : : : : : : : oo | I
s I R R
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Bottom of Hole 50.01
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84277

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Cco3 874.1 oprm
Location  Dakota County Coordinate System CPT Machine 205146 CPT Truck (H) SHEET 1 of 1
X=544722 Y=242357 CPT Operator - Buhl Date Completed
Latitude (North)=44°51'44.15" Longitude (West)=93°08'39.13" | Hole Type CPT-STD 7/24/19
Interpreted Soil .. . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 874.1 oo o : : : : : : : : : [ [

[ 10 |
864.1 | - -

S|

IEnd & et

Bottom of Hole 13.06

G:\GINT\PROJECTS-ACTIVE\8825-706-METRO DISTRICT-OVERHEAD SIGNS .GPJ




m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84483

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign Cco03B 876.3 (pm)

Location  Dakota County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=541758 Y=241886 CPT Operator - Buhl Date Completed
Latitude (North)=44°51'39.56" Longitude (West)=93°09'20.3" | Hole Type CPT-STD 9/4/19
Interpreted Soil . . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60

| 876.3 oo [ h . H : : : : : : [ % -

. s I

| s B Sl Do
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Bottom of Hole 34.14
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84294

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Co05 855.3 (ptm)

Location  Anoka County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=500671 Y=112268 CPT Operator  ODonnel Date Completed
Latitude (North)=45°04'08.12" Longitude (West)=93°15'60.65" | Hole Type CPT-STD 8/31/19

Interpreted Soil .. . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

UBC 1990 FR (psi) (psi) (%) (psi)
02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
— O S S S A R s ]

Elevation

[0
| 8553

Bottom of Hole 49.94
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84295

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Co06 835.8 (pmm)

Location  Anoka County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=499270 Y=112292 CPT Operator  ODonnel Date Completed
Latitude (North)=45°04'08.36" Longitude (West)=93°16'10.17" | Hole Type CPT-STD 8/31/19

Interpreted Soil . . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

UBC 1990 FR (psi) (psi) (%) (psi)
0246810 504030 20 10 0O 1000 2000 3000 4000 50000 2 4 6 8 10 O 15 30 45 60

Elevation

0
835.8

IR R

Bottom of Hole 37.28
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84278

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C07a 834.1 pwm)
Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=537083 Y=163111 CPT Operator  ODonnel Date Completed
Latitude (North)=44°57'50.8" Longitude (West)=93°14'24.28" | Hole Type CPT-STD 8/1/19
Interpreted Soil . . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 834.1 % oo o . : : : : : : : : [ -
| 5 N B B
829.1 { I
: EEEEEEN
[ 10 D N
824.1 . RN
| 15 D R
819.1 —
| 20 D N
| 25 |- - I | |
809.1 | - -
| R L | | |

Bottom of Hole 26.72
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DEPARTMENT OF
TRANSPORTATION

m

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84484

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign Cco07B 833.5 pwm)

Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=537092 Y=163112 CPT Operator - Buhl Date Completed
Latitude (North)=44°57'50.81" Longitude (West)=93°14'24.15" | Hole Type CPT-STD 8/29/19

Depth

Elevation
0

Interpreted Soil
Behavior Type

UBC 1990 FR

Sleeve Friction
(psi)

(psi)

Tip Resistance

4000

Friction Ratio
(%)

Pore Prgssure
(psi)

[ 8335 =

02 406 810

50 40 30 20 10 O

1000 2000
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50000 2 4 6 8 10 0 15 30 45 60
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Bottom of Hole 26.12
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m‘-'%_’?-‘ DEPARTMENT OF

@ TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84279

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Cc10 859.3 (pwm)
Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=525343 Y=163281 CPT Operator  ODonnel Date Completed
Latitude (North)=44°57'52.65" Longitude (West)=93°17'07.54" | Hole Type CPT-STD 7/31/19
Depth ’EL?ZC?;?‘%;‘Z’ Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 406 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0O 15 30 45 60

B 8?9.3 %

- x .

Bottom of Hole 47.64
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84264

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C12 889.1 (pwm)
Location W ashington County Coordinate System CPT Machine 205146 CPT Truck (H) SHEET 1 of 1
X=506060 Y=174881 CPT Operator - Buhl Date Completed
Latitude (North)=44°57'04.29" Longitude (West)=92°48'36.02" | Hole Type CPT-STD 717119
Interpreted Soil . . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 889.1 oo [ : : : : : : : : [ [

Bottom of Hole 33.67
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84265

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C13 811.0 o)

Location W ashington County Coordinate System CPT Machine 205146 CPT Truck (H) SHEET 1 of 1

X=513527 Y=178048 CPT Operator - Buhl Date Completed
Latitude (North)=44°57'35.53" _Longitude (West)=92°46'52.17" | Hole Type CPT-STD 71719

Interpreted Soil . . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

UBC 1990 FR (psi) (psi) (%) (psi)
0246810 504030 20 10 0O 1000 2000 3000 4000 50000 2 4 6 8 10 O 15 30 45 60

Elevation

0
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Bottom of Hole 37.41

G:\GINT\PROJECTS-ACTIVE\8825-706-METRO DISTRICT-OVERHEAD SIGNS .GPJ




m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84280

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C14 7519 1w
Location W ashington County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=516643 Y=179087 CPT Operator  ODonnel Date Completed
Latitude (North)=44°57'45.77" Longitude (West)=92°46'08.82" | Hole Type CPT-STD 8/1/19
Interpreted Soil .. . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 7519 oo [ . g : : : : : : : [ [

15 i Tt

| 7369

Bottom of Hole 15.1
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84281

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign C14a 751.5 M)

Location W ashington County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=516637 Y=179088 CPT Operator  ODonnel Date Completed
Latitude (North)=44°57'45.78" Longitude (West)=92°46'08.91" | Hole Type CPT-STD 81119

Depth ’EQ?ZC?;?‘%;‘Z’ Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0

02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 7515 Coonon o . . . . o . . : : : : : : : : : : : : : :

Bottom of Hole 47.78
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84282

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign C16 922.6 (DTMm)

Location  Dakota County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=566454 Y=247242 CPT Operator - ODonnel Date Completed
Latitude (North)=44°52'31.81" Longitude (West)=93°03'37.22" | Hole Type CPT-STD 7/30/119

Interpreted Soil . . . L . .

Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 9226 % R S [ : : : : : : : : : [ [
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— /\ \/\ [ = 1
il i B
8926 |1
| L L |
—

Bottom of Hole 33.86
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84283

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation

8825-706 Overhead Sign C16a 924.0 (Tm)

Location  Dakota County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=566365 Y=247214 CPT Operator - ODonnel Date Completed
Latitude (North)=44°52'31.54" Longitude (West)=93°03'38.45" | Hole Type CPT-STD 7/30/119

Interpreted Soil . . . L . .

Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 924.0 % A - S - : : : : : : : : - E -
5 | n
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Bottom of Hole 29.34

G:\GINT\PROJECTS-ACTIVE\8825-706-METRO DISTRICT-OVERHEAD SIGNS .GPJ




m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84284

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Cc17 925.7 (bTm)
Location  Ramsey County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=555930 Y=158972 CPT Operator - ODonnel Date Completed
Latitude (North)=44°57'09.52" Longitude (West)=93°10'02.31" | Hole Type CPT-STD 8/1/19
Interpreted Soil .. . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 9257 A [ : : : : : : : : : [ [
) | =5 T N T T T T O R
- =
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Bottom of Hole 13.07
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m

DEPARTMENT OF
TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84285

Location  Ramsey County Coordinate System
X=555929 Y=158958

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C17b 925.9 (omm)
CPT Machine 203094 CPT Truck SHEET 1 of 1

CPT Operator ODonnel

Latitude (North)=44°57'09.38"

Longitude (West)=93°10'02.33"

Hole Type CPT-STD

Date Completed
81119

Depth

Elevation
0

| 9259 %

Interpreted Soil .
Behavior Type Sleeve Friction

UBC 1990 FR (psi)

Tip Resistance
(psi)
1000 2000 3000

Friction Ratio
(%)

4000 50000 2 4 6 8 10 0 15 30 45 60

Pore Prgssure
(psi)

02 406 810 50 40 30 20 10 O

i

Bottom of Hole 28.75
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84286

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Cc19 970.0 (7w

Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=473891 Y=165671 CPT Operator  ODonnel Date Completed
Latitude (North)=44°58'16.24" Longitude (West)=93°29'03.15" | Hole Type CPT-STD 7/3119

Interpreted Soil .. . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (si)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
5970.0 = Lo : : : : : : : : : : : : : : : : : : : : :
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\
\
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Bottom of Hole 49.94
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m‘-'%_’?-‘ DEPARTMENT OF

@ TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84287

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C19a 970.0 oo™m)
Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=473855 Y=165537 CPT Operator  ODonnel Date Completed
Latitude (North)=44°58'14.92" Longitude (West)=93°29'03.65" | Hole Type CPT-STD 7/31/19
Interpreted Soil .. . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
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Bottom of Hole 49.88
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m‘-'%_’?-‘ DEPARTMENT OF

@ TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84288

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C20 993.2 (p7Mm)

Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=471298 Y=165971 CPT Operator  ODonnel Date Completed
Latitude (North)=44°58'19.17" Longitude (West)=93°29'39.22" | Hole Type CPT-STD 7/30/19

Interpreted Soil .. . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (si)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
5993.2 = —— [ > : : : : : : : : “N . [

[ 45

Bottom of Hole 49.94
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m‘-'%_’?-‘ DEPARTMENT OF

@ TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84289

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign Cc21 893.7 (pwm)

Location  Scott County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=471657 Y=241862 CPT Operator  ODonnel Date Completed
Latitude (North)=44°51'39.54" Longitude (West)=93°25'33.48" | Hole Type CPT-STD 7/30/19

Interpreted Soil .. . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (si)

0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 893.7 = : I [ — R
— X

‘ I

W T T

‘ I
\VIMVWWV‘Y 1 1

‘ I

2’ . . . * " N
Bottom of Hole 48.69
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DEPARTMENT OF
TRANSPORTATION

m

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84290

State Project
8825-706

Bridge No. or Job Desc.
Overhead Sign

Trunk Highway/Location

Sounding No.

C21a

Ground Elevation

890.4 o™

Location  Scott County Coordinate System

X=471785 Y=241845

CPT Machine 203094 CPT Truck

SHEET 1 of 1

CPT Operator ODonnel

Latitude (North)=44°51'39.37"

Longitude (West)=93°25'31.69"

Hole Type CPT-STD

Date Completed
7/30/19

Interpreted Soil

Sleeve Friction

Tip Resistance Friction Ratio

Pore Pressure

Depth Behavior Type

Elevation

(%) (psi)
50000 2 4 6 8 10 0 15 30 45 60

(psi)
2000 3000

(psi)
50 40 30 20 10 O

UBC 1990 FR

1000 4000

Bottom of Hole 33.79
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84291

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C22a 913.3 (o™m)

Location  Ramsey County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=559954 Y=158736 CPT Operator  ODonnel Date Completed
Latitude (North)=44°57'07.08" Longitude (West)=93°09'06.38" | Hole Type CPT-STD 7/3119

Interpreted Soil . . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (si)
0 0246810 5040 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60

5913'3%35§§ =S IR I SRR

T

s LU

Bottom of Hole 37.42

G:\GINT\PROJECTS-ACTIVE\8825-706-METRO DISTRICT-OVERHEAD SIGNS .GPJ




m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84485

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C22B 914.5 prm)
Location  Ramsey County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=559849 Y=158742 CPT Operator - Buhl Date Completed
Latitude (North)=44°57'07.14" Longitude (West)=93°09'07.84" | Hole Type CPT-STD 8/29/119
Interpreted Soil . . . L . .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
| 9145 S T [ - : : : : : : : : [ [

G

T T
!

TV
|

T
|

'1'[
|

T
|

T‘V'\
\

v \"V'T e =AN '}
\ !

T
!

r Aad
\

Bottom of Hole 37.01
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m‘-'%_’?-‘ DEPARTMENT OF

@ TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84292

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C23 981.1 7w

Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1

X=480382 Y=158557 CPT Operator  ODonnel Date Completed
Latitude (North)=44°57'06.07" __Longitude (West)=93°27'32.78" | Hole Type CPT-STD 7/31/19

Interpreted Soil .. . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (si)
0 0246810 5040 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60

59811 % . . . .
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Bottom of Hole 49.61
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m1 DEPARTMENT OF

TRANSPORTATION

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 84293

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
8825-706 Overhead Sign C24 962.1 (7wm)
Location  Hennepin County Coordinate System CPT Machine 203094 CPT Truck SHEET 1 of 1
X=607627 Y=188155 CPT Operator  ODonnel Date Completed
Latitude (North)=45°01'55.66" Longitude (West)=92°58'01.42" | Hole Type CPT-STD 8/1/19
Interpreted Soil . . . L . .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
| 0 02 46 810 50 40 30 20 10 O 1000 2000 3000 4000 50000 2 4 6 8 10 0 15 30 45 60
9621 — oo o 3 : : : : : : : : [ [
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Bottom of Hole 21.93

G:\GINT\PROJECTS-ACTIVE\8825-706-METRO DISTRICT-OVERHEAD SIGNS .GPJ




	Memo
	2.0 Field Investigation and Foundation Conditions

	1. Topsoil and other organic material be removed from areas where new fill is to be placed.
	2. Based on the soils at the overhead sign base locations, the overhead signs be supported on drilled shaft according to the Standard Plan 5-297.763.
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