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Boring Log Descriptive Terminology (English Units)

Minnesota Department of Transportation Geotechnical Section

USER NOTES, ABBREVIATIONS AND DEFINITIONS - Additional information available in Geotechnical Manual.

This boring was made by ordinary and conventional
methods and with care deemed adequate for the
Department's design purposes. Since this boring
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 boring.

Since subsurface conditions outside each borehole
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
boring 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 levels recorded on this log should be used
with discretion since the use of drilling fluids in
borings may seriously distort the true field
conditions. Also, water levels in cohesive soils 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.

WATER MEASUREMENT

After Bailing
After Completion
After Flushing

with Casing

with Mud

While Sampling/Drilling

with Hollow Stem Auger
MISCELLANEOUS
NA ..., Not Applicable
W/, with
W/O .o with out
sat.....cccoeiiiiiens saturated

....Augered

....Core Drilled

.... Disturbed by Drilling
.... Disturbed by Jetting

.... Plug Drilled

... Split Tube (SPT test)
Thinwall (Shelby Tube)
Wash Sample

No Samg)le Retrieved

NSR
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Weight of Hammer

.... Weight of Rod

Drilling Fluids in Sample
Continuous Sample

SOIL/CORE TESTS

............ ASTM D1586 Modified
Blows per foot with 140 Ib. hammer and a
standard energy of 210 ft-lbs. This energy
represents 60% of the potential energy of the
system and is the average energy provided by
a Rope & Cathead system.

Moisture Content

.... Cohesion

.... Sample Density

... Liquid Limit

Plasticity Index

Phi Angle

.. Percent Core Recovered
Rock Quality Description
(Percent of total core interval consisting of
unbroken pieces 4 inches or longer)

Average Core Length
(Average length of core that is greater than 4
inches long)

Core Breaks .... Number of natural core breaks
per 2-foot interval.

DISCONTINUITY SPACING

Fractures Distance Bedding
Very Close........ <2inches............ Very Thin
Close 2-12 inches.........Thin
12-36 inches........Medium
>36 inches .......... Thick

Vane Shear Test

Washed Sample
(Collected during plug drilling)

b Augered
Plug Drilled

Split Tube Sample
(SPT N 2iin. spilt tube
with liners)

Thin Wall Sample
(3in. Shelby Tube)

Core Drilled

% Sand

Very 100S€......cocevviieniiiiciicine 0-4
loose
medium dense .

AeNSE .ot 25-50
Very dense........ccooeeveeeneenveennnens >50
Consistency - Cohesive Soils BPF
VErY SOft....ueiiiiii e 0-1
SOft i 2-4

firm ..

hard

VF............. Very Fine pl.. Plastic
Forreeens Fine sipl ......... Slightly
Cro.coue. Coarse Plastic
Lmst....... Limestone
Sst.......... Sandstone
S Sand Dolo........ Dolostone
.............. Silt WX...........weathered

... Gravel (No. 10 Sieve to 3 inches)
Boulder (over 3 inches)
till (unsorted, nonstratified glacial

deposits)

Mn/DOT Triangular Textural Soil
Classification System

100 %

10

/\
/\ w

w/
AVAVAVAN i
c 50

(NV Core Barrel unless
otherwise noted)

Continuous Soil
Sample

0

9
100%

[A| Augered & Jetted
Jet| Jetted
|AP| Augered & Plug Drilled

RELATIVE DENSITY
Compactness - Granular Soils
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(Continued Next Page)

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;; =
= <
UNIQUE NUMBER 78433 % &
/ﬂ/ S
. oF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
- i . urveye
7108-23 71004 MN Trunk Highway 24 TO1 9911 s d
Location  Wright Coord:X=458213 Y=260168 (ft.) | Drill Machine 205120 CME(LC55) Track SHEET 1 of 2
N . Drillin
Latitude (North)=45°24'59.91" _ Longitude (Wes)=94°0245.77" | Hammer CME Automatic Calibrated | comieroy 4123114
No Station-Offset Information Available SPT | MC | COH ‘Y = ~ Other Tests
x| Depth| 3 sl Neo | (%) | (psf) | (pch |%:  Or Remarks
;;;;;;;;;;;; L o= ; ]
b £ ficati S §:  Formation
Elev. | 3 Classification 38 €  or Member
T o Loamy Sand with a little Gravel, brown, moist to damp - 7T T 7
577 - - 1
T 70 | =
T os41 [ 17 T 4
10+ - | Sand with a seam of Coarse Sand, light brown and damp | 10 T 3
T 120 |- T
+ 9791 [ o o6
1 - -| Fine Sand, light brown and damp L r T
15 13 3
I 170 |~ = T
T 9741 | "~ | Sand with a little Fine Gravel, light brown to brown, damp to — 2 1T 3
20 ©. .| moist 21 I 6
T 220 | S T
T 969.1 | - | Coarse Sand with a little Gravel, brown and moist 3 T 6
25 245 [ L +
T gs66 | - . . 42 T 8
T *° | - | Loamy Fine Sand, brown and moist [ > T
T S 49 1T 9
295 | . >
307 9616 | - | Sand, brown and moist 47 1 4
T 320 , : e T
T 9591 | - Loamy Fine Sand, brown and very moist s 4 T 9
3™ 345 | 4 1L 5
T 9566 | . e T
i 7| Sand with a seam of slightly plastic Silt Loam at 38.5', brown, S 37 T 20
40 | moist with wet 59 T 2
T 445 | .- 58 T
- >
457 o466 | 46 T 14
!“ 1 , , I/? €
T .| Loamy Sand with a little Gravel, brown, wet to saturated 39 T 2
501 o PD T
T 525 | - 63 | 23
T 9386 | - P T
551 .~ .| Coarse Sand with a little Gravel, brown and saturated 52 T 17
T 570 [ .. PD T
19341 [ 0 |
I - | Fine Sand, light brown and saturated 45 T 20
60 50/.4
T 620 |- - |:>D T
+ 9201 ° 7 2
65;; . 9, 27 T 19
T o PD sS4 rough drilling 64.0'-66.5'
I 5 ° I smooth drilling
70 "~ | Loamy Coarse Sand and Gravel, gray-brown and saturated 81 T NSR
T e PD T
o]
751 6. 18 T 18
T 770 |- o T
1 9141 : PD 1
80 Sand, gray-brown and saturated 42 1 22
1 820 |-, T
19091 [ PD 1
85 o plastic Fine Sandy Loam with a few pebbles, gray, moist to 35 T 16
I ’ damp PD| , T
P o B - S

' Soil Class:DSB Rock Class: Edit: Date: 8/27/14

G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78433 %) &
. OF 1%
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 TO1 991.1 (surveyed)
SPT| MC (COH| Y = ~ Other Tests
+ | Depth| & 5| Neo | (%) | (psf) | (pc) |&  Or Remarks
Q ;;;;;;;;;;;; g N . gg | Formation
Elev. | 3 Classification 38 or Member
T 920 X . ]
I 899.1 . PD T
95 oro | g Sand, gray-brown and saturated 92 T 21
©goan O
100 >< . 84 + 14
R b
110+ :X’: 48 1 16
115 . PDl  F
120 . 47 T 15
T " plastic Sandy Loam with pebbles, gray and moist T
1251 "% PD|  +
130~ X 61 T 14
135 :><l : : PD T
140+ o 57 1 14
1451 1460 | PD T got hard-boulder? 144.8'-146'
T 8451 T smooth, not as hard 146'
150+ 65 1 26
165 PD &
1 slightly plastic Silt Loam, grays and wet 1
160 E} 93 E} 25 high Very Fine Sand content
165 P+
T 1695 6 T og
821.6 Bottom of Hole - 169.5' o

Water measured at 46.6" with auger

Soil Class:DSB Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78434 %) » w@
: F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T02 967.6 (surveyed)
Location  Wright Coord:X=458295 Y=260221 (ft.) | Drill Machine 205120 CME(LC55) Track SHEET 1 of 2
Drilli
Latitude (North)=45°25'00.44"  Longitude (West)=94°02'44.62" Hammer CME Automatic Calibrated anlvggl]eted 4/9/14
No Station-Offset Information Available SPT | MC | COH ‘Y Other Tests
- | Depth| 3 <| Neo | (%) | (ps | (pch |G Or Remarks
S SF
;;;;;;;;;;;; = > B )
b £ L £ S Formation
Elev. | 3 Classification z € or Member
I B 28 | 8
+ | Loamy Sand to Sand with a layer of Coarse Sand at 4.5', T +
51 .| browns with light brown, moist 8 T 6
i - P |
T 90 - 6 + 10
1 os86 o , T T
10 o,| Loamy Sand and Gravel, brown and moist 21 8
T 115 . It T
T 956.1 i T
1 . 12 | 4
15’: -"| Sand, brown to gray-brown, damp 16 T 4
19.0 K 2 1 4
Tooss | - | S
20 1 015 “.| Sand with a little Gravel, light brown and damp 38 i 2
Yo+ oo4e1 [ T T
1 o, 36 L+ 13
T /O/ Sand and Gravel, brown and wet P T
i - 68 T 13
1 270 © 1
| 9406 |- - PD 1
1 42 1 23
30 PD T
T 33 1 21
Il PD Il
1 44 1 23
35-- layers of Sand and Loamy Sand, browns and saturated PD —+
T 777 T 22
Il PD Il
1 55 1 21
40—+ PD -+
425 2 7 24
- 925.1 FD +
1 30 L+ 17
45— PD -
T 30 | 15
Il PD Il
+ Coarse Sand with a little Gravel, gray-browns and saturated 21 1 NSR
50—+ -
Il PD Il
Il 25 | 20
Index Sheet Code 3.0~ (Continued Next Page) ~ Soil Class:DSB Rock Class: Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78434 %) &
. OF 1%
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T02 967.6 (surveyed)
SPT| MC (COH| Y = ~ Other Tests
+ | Depth| & <| Neo | (%) | (ps) | (pch |%  Or Remarks
Q ;;;;;;;;;;;; E 3 . g % Formatlon
Elev. | 3 Classification 38 €  or Member
560 | "
911.6 PD
I o 61 | NSR
60 C - rough drilling 59.5'-60.5'
T C Loamy Fine Sand, light gray and saturated PD T
I o 89 | 17
65— o -
1l 66.0 | - 1
1 9016 [* - PD
Il . 67 | 12
70-L o €
i L PD i
: >< plastic Sandy Loam with pebbles, gray and moist 77 : 13
75 o T
[ o PD
| o 60 | 14
80—+ o €
1l 810 |. .
| 8866 | PD
Il sos | 17
85 T
I PD
1 Loamy Fine Sand, gray-brown and wet 1
1 67 L 16
90 T
1 940 o 1
95 8736 X j : D £
Il X plastic Sandy Loam with a few pebbles, gray and very moist
I 65 | 14
868.1 Bottom of Hole - 99.5

Water measured at 22.3" with auger

Soil Class:DSB Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
. —~
UNIQUE NUMBER 78435 % &
: F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 TO3 957.9 (surveyed)
Location  Wright Coord:X=458371 Y=260258 (ft.) | Drill Machine 205120 CME(LC55) Track SHEET 1 of 2
N . Drillin
Latitude (North)=45°25'00.81" _ Longitude (Wes)=94°0243.56" | Hammer CME Automatic Calibrated | comirog 4111114
No Station-Offset Information Available SPT | MC | COH ‘Y = ~ Other Tests
Depth | 3 < Ne6o | (%) | (psf) | (pch |%  Or Remarks
= e Sk ~
;;;;;;;;;;;; < o= : ]
b g o £ S Formation
Elev. | 3 Classification I8 €  or Member
+ ~"~"| Loamy Sand with a little Gravel, dark brown and very moist i:F o 1 1s
[ 40 |- i
51 953.9 T 6 T 5
1 S Sand, brown and moist +
[ .5 [ S
T 9504 ‘ ‘ ‘ ‘ Silty Clay Loam, light gray and moist 12 + 28
T 90 [ .7 T 1
1077 948.9 | .*.| Sand with a little Gravel, brown and moist 18 T 5
[ M5 - b= d
Y. [ 9464 28 L 2
151 o 50 T 21
T .. | Sand, brown and saturated T
Il PD Il
20 1 20.5 vl
9374 FD +
1 23 L 17
T PD T+
T Coarse Sand, brown and saturated 23 T 18
257 PD 1
T 280 26 L 17
| 9299 = i .
53 24 high Silt content
soT PD il
1 -~ | Fine Sand, light gray and saturated 56 | 26
1 S = 1
35 ; 355 | 62 ; 2
+ 9224 7 £ T
1 .o, 17 1+ 16
1 o. PD 1
S
40 ;; o', 15 ;; 18
1 o | Coarse Sand and Gravel, gray-brown and saturated PD 1
+ ° /O/ 14 1 17
T 6. PD T
45; 455 o 16 1 17
+ 9124 [° P +
T - 2. Coarse Sand, gray-brown and saturated 26 + 20
T 485 |- PD 7 T
T 909.4 |°. | Coarse Sand and Gravel, gray and very moist 10 t 15
501 495 50/3 -
T 9084 . T
i Sandy Clay Loam with a few pebbles, a few traces of Loamy PD i
+ Sand and Loamy Coarse Sand 58.0'-59.5'; gray and very moist +
I ) T 15
557 77777 jé 77777777777777777777777777 S O S —
Index Sheet Code 3.0 (Continued Next Page) Soil Class:DSB Rock Class: Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78435 %) &
. oF 1R
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T03 957.9 (surveyed)
SPT| MC (COH| Y = ~ Other Tests
< | Depth | & <| Neo | (%) | (ps) | (pch |%  Or Remarks
S - ;
b £ L g S Formation
Elev. | 3 Classification 38 €  or Member
PD
I 0 | 14
60 T
Sandy Clay Loam with a few pebbles, a few traces of Loamy 40 27
T Sand and Loamy Coarse Sand 58.0'-59.5'; gray and very moist
65 1 (continued) a
PD
1 31 1 18
70 T
i PD i
r 735 T
T 8844 | - L sand dwet 57 L 15
75j 760 | . | .| Loamy Sand, gray and we T
1 8819 [ - PD
i o 53 | 13
80+ . 1
Il L PD
i " 65 | 14
85 o T
T S PD
jx, j 40 | 13
90 X : plastic Sandy Loam with pebbles, gray and moist T
1 X PD
1 X 45 | 14
95—+ o -
i L PD
Il L 55 | 13
100 L T
L 45 :X,:: 55 L 13
8534 Bottom of Hole - 104.5'

Water measured at 12.8" with auger

Soil Class:DSB Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
. —~
UNIQUE NUMBER 78436 %, &
. Tt
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T04 958.8 (surveyed)
Location  Wright Coord:X=458457 Y=260302 (ft.) | Drill Machine 205120 CME(LC55) Track SHEET 1 of 2
N . Drillin
Latitude (North)=45°25'01.24" _ Longitude (Wes)=94°0242.36" | Hammer CME Automatic Calibrated | comreroy 4117114
No Station-Offset Information Available SPT | MC | COH ‘Y = ~ Other Tests
Depth | 3 < Ne6o | (%) | (psf) | (pch |%  Or Remarks
I I Sk :
;;;;;;;;;;;; < o= : ]
b £ ficati S §:  Formation
Elev. | S Classification 58 ©: or Member
: ’ "| Loamy Sand with a seam of plastic Sandy Loam on top, dark i% :
1 L brown to brown, moist 17 T 10
1 45 3 1
51 9543 | 7 1
1 . 12 | 6
+ “-| Fine Sand, light brown, moist to very moist T +
I os |- 6 ] 10
10+ 9493 | - o . . = T
.| Coarse Sand with a little Gravel, light brown and moist 7 1 4
1 120 i It 1
1 9468 |° -, | Sand and Gravel with a thin seam of Loamy Sand, light brown 12 T 5
+ 145 |, ‘| with dark brown, damp y 1
151 9443 | - - . , . T
".| Coarse Sand with a little Gravel, light brown and moist 12 1 4
1 170 i It 1
A S i 15 1T 20
1 .| Fine Sand, light brown and wet I +
20 20.5 : T
T 9383 [°.° 6 1 27
+ . ©.| Loamy Coarse Sand and Gravel with a trace and pockets of PD +
T o Loamy Sand and organic slightly plastic Loam at 20.5', brown T
0’ .
T o’ with dark brown and black, wet 27 T 16
25+ 265 | D T
T 933.3 T
1 32 1L 21
€ PD €
T 38 T 24
soT PD il
1 Sand, brown and saturated 27 | 22
1 PD 1
T 23 1 22
35T PD T
38.0 36 L+ 23
| 9208 FD i
16 24
407 PD 1
1 ) . 15 1+ 17
1 mixed Sandy Clay Loam and Clay Loam with some pebbles and D 1
1 seams of plastic Sandy Loam, gray and very moist 10 T 15
45T PD il
48.0 12 1 21
T 9108 [ © i
50.2 o | Loamy Coarse Sand and Gravel, gray and saturated 20 12
0T 086 1 hard drilling 50"
1 PD 1 slowly advancing
1 Fine Sand with a thin seam of Clay Loam, gray and saturated 1
T 57 T 18

5
Index Sheet Code 3.0

(Continued Next Page)

S‘oil Class:DSB Rock Class: Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION ~ Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78436 %) &
. OF 1%
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T04 958.8 (surveyed)
SPT| MC (COH| Y = ~ Other Tests
Depth | 3 <| Neo | (%) | (ps) | (pch |%  Or Remarks
= L S |
iy £ L 28 Formation
Elev. | 3 Classification 38 or Member
1 - +| Fine Sand with a thin seam of Clay Loam, gray and saturated . ]
1 57.0 |- ‘| (continued) PD 1
1 9018 |* - 1
1 " 46 T 14
60+ T s
I PO ]
T o 62 T 16
65 x +
T X plastic Sandy Loam with pebbles, gray and very moist PD T
1 x 59 T 12
707~ " T
I PO 1
1 ey o T
T " 28 T 18
[Chn o 50/.5
I o770 < Il
| 8818 |- - PD 1
80 1 "~ | Loamy Sand with a little Gravel, light gray and wet 49 1 16
1 80 |- Il
| 8768 [ - PD 1
s >< . 57 7 13
85+ S s
t o PD|  +
4 B 45 T 14
90 x -+
T - 71 plastic Sandy Loam with some pebbles and seams of Sandy T
T * | Clay Loam, gray and moist 43 T 13
95,, ; . ; . i
Fo PO ]
T :X’ : j 4 T 17
100 S 4
1 < PD 1
050 | 55 1 14
105 853.8

Bottom of Hole - 105.0'
Water measured at 18.1" with auger

Soil Class:DSB Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION = @/
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 EE
UNIQUE NUMBER 78487 2% @g
U.S. Customary Units o
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T05 951.2 (surveyed)
Location  Wright Coord:X=459295 Y=260659 (ft) SHEET 1 of 2

Drill Machine 205120 CME(LC55) Track

Latitude (North)=45°25'04.78"  Longitude (West)=94°02'30.62"

Hammer CME Automatic Calibrated

Drilling
Completed 514114

No Station-Offset Information Available SPT | MC | COH ‘Y Other Tests
3
Depth | 3 < Ne6o | (%) | (psf) | (pch |%  Or Remarks
= S Sk
;;;;;;;;;;;; L .= : ]
b £ ficati S §:  Formation
Elev. | S Classification 58 ©: or Member
T L Sand with some Gravel and a thin seam of slightly plastic H T
+ 40 | .- | SandyLoam, brown and moist 32 1+ 12
4 . - > 4
5 947.2 37 T 9
1 Fine Sand with some Gravel, dark brown and moist I—p T
+ 90 36 + 13
+ . J/P +
10+ 942.2 7 T 12
T Ir il
-+ Loamy Fine Sand, gray-browns, moist to wet pa 4 -+ 13
15— 165 | . =5 7 T 18
§ 5 il
9T s ™
207 > 19 T ™
T o, 14 1 15
€ el €
25—+ o - -+
T _o.| Sand and Gravel, dark brown to brown to light brown, wet to PD T
-+ o. saturated -+
il o 36 + NA
30+ o’ PD -
T c 22 T 19
T pel PD T
+ o 22 | 18
35+ .o, PD -
T 375 o . - 18 T 19
T 9137 17 I 20
40—+ PD -
T 18 T 21
PD
T Sand with some Gravel 43.0'-44.0', light gray-brown and 19 1 20
45— saturated PD T
T 36 1T 22
il PD il
+ 25 1 21
507 510 T
+ 900.2 PD +
T Coarse Sand, light brown and saturated 2% L 18
551 56.0 i
+ 8952 PD 4
+ 48 L NA
60+ -
T Sand with a little Gravel, light gray-brown and saturated PD T
. I a7 T 21
5T 660 | 1
T 8852 |7 - PD T
1 ;| Coarse Sand and Gravel, brown and saturated 19 1 16
07 7110 | o —+ N
+ : — + layered drilling rough and
T 880.2 | - - PD T smooth 70
+ 63 + 19
[Ehn Sand, light gray-brown and saturated PD T
T / 27 1 20
Index Sheet Code 3.0 (Continued Next Page) Soil Class:DSB Rock Class: JNH Edit: Date: 10/16/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
A —~
UNIQUE NUMBER 78487 % &
: F1
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T05 951.2 (surveyed)
SPT CoH| Y = Other Tests
+ | Depth | 3 < Neo (psf) | (pch) |&  Or Remarks
S SF
;;;;;;;;;;;; < o= : ]
b g o £ S Formation
Elev. | 3 Classification I8 € orMember
1 81.0 .
T 870.2 “° PD T
1 o 21 4
85—+ €
T Loamy Coarse Sand and Gravel, gray and saturated PD T
T 29 |
901 910 i
T 860.2 PD T
1 32 1
%L 1 hard at 95.1'-96'
-+ Sandy Clay Loam with some pebbles and a few thin seams of PD + \t/)iﬁ de?'g at oo 199,
T Sand, gray and very moist 29 | softer 96'
100 T T
T 104.0 T
105 847.2 POl 1
T 15 1
110L Clay Loam with a few pebbles, dark gray and moist ng T
T 114.1 PD T
115 837.1 T hard drilling at 114.1'
T o T
T 5015 T little softer 117.5'
120+ -+ harder rough 119'
T T smooth 119.5'
125; PD T rougher drilling 123.5'
T Loamy Sand and Gravel with layers containing boulders and T 124.5'
i cobbles, gray-brown and very moist 30 1
+ 50.2 +
130 T T
1 PD 1 hard rough drilling the soft
1354 I and smooth 132
T s02
140 8110 BOULDER; biotite and hornblende bearing GRANITE; ” hard 138.6
T ?11? “MNhard: light ér;;;' fie and hornblende bearing »very Boulder 1.25' cored
1 810:1 | |\ No Sample Recovered; Diriller indicates Cobbles vn;);lg:geéagl\l_:%gé:\?bbles 14171
145 1425 Approximate Top of Bedrock WS
1 : + GRANODIORITE
1 808.7 GRANODIORITE; generally fresh with slight smoother but harder 146"
+ + weathering;medium to coarse grained; wide jointed; sub vertical
150 € +| biotite foliation present (trachytoid foliation); quartz rich zones,
T 152.1 -+ veins, and blebs are common; hard to very hard; white and
799.1 black.

Soil Class:DSB Rock Class: JNH Edit: Date: 10/16/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
UNIQUE NUMBER 78747 % &
. F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T06 940.0 (Field Est)
Location  Wright Coord:X=458641 Y=260382 (ft.) | Drill Machine 211328 CPT Track SHEET 10of 2
" , Drillin
Latitude (North)=45°25'02.03" _ Longitude (Wes)=94°02'39.78" | Hammer CME Automatic Calibrated | comierog 712114
No Station-Offset Information Available SPT | MC | COH ‘Y Other Tests
- | Depth| 3 <| Neo | (%) | (ps | (pch |G Or Remarks
Q S
;;;;;;;;;;;; L .= ]
i £ ot S5 Formation
Elev. | 3 Classification 58 or Member
1 Air 1
L 30 1
1+ 937.0 1
5T Water T
1 80 I
1+ 932.0 1
10j Coarse Sand with a little Gravel, brown and saturated 1T
T 9 T 13
+ 135 +
15 9265 S
T Sand with a little Gravel, brown and saturated Ir| 505 +
T 10 T 19
T 1 8.5 J/? T
20+ 92211 '05 Coarse Sand with a little Gravel, brown and saturated 10 - 17
1 . ] 1
T U 177 Sand with a little Gravel, brown and saturate: T
919.0 Sand with a little Gravel, b d d 13 NSR
T 235 |~ ) T
o5-1 9165 | . 10 1 19
1 o 0 1
I 8 1 20
1 PD 1
301 12 L 18
1 ) 1
T 13 17 19
1 PD 1
35-+ U 13 +— 19
1 o 1
T 13 7 17
I PD I
407 Sand, brown and saturated - 19 - -81
T 19 T 20
1 PD 1
451 17 + 17
1 o 1
1 17 T 18
1 PD 1
50+ 20 + 19
T PD i
55-- 21 | 20
1 570 | = I
1 8830 |- PD T
+ E Sand with a little Gravel and a seam of Coarse Sand, light gray +
60 | and saturated 40 + 19
1 620 |- - 1
+ 8780 %~ PD 1
65 6. | Sandand Gravel, light gray and saturated 60 - N/A
1 670 | .~ I
T 8730 [ , PD T
1 *. .| Sand, light gray and saturated 1
0, 77777 - 4 - - _ _| e e D —
Index Sheet Code 3.0 (Continued Next Page) Soil Class:DSB Rock Class: Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78747 %) &
. oF 1R
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 TO06 940.0 (Field Est)
SPT| MC (COH| Y = ~ Other Tests
Depth | 3 <| Neo | (%) | (ps) | (pch |%  Or Remarks
T g St .
iy £ L 28 Formation
Elev. | 3 Classification 38 or Member
T 720 L Sand, light gray and saturated (continued) R
T se80 7 PD i
75 6. | Coarse Sand and Gravel, gray and saturated 18 1 19
I 770 | I
I 8630 [° PD T
+ - ©.| Loamy Fine Sand & Gravel with a few stone pieces, gray and +
80~ ° | saturated 25 1 12
1 820 2 I
1 8580 [° i PD o T
85 o Gravel, gray and saturated 19 1 NA
T &70 o 50.3 |
18530 [ PD i
1 . °, 50.2 T NSR
90 i o . i
T - PD T
I © 54 | NA
95+ © | Sand and Gravel with stone chips and pieces, gray and -+
T : /O/ saturated PD T
T o % 1 NSR
100+ o 504 |
T 1040 | ° T
105-1 836.0 |° /O/ PD EE
110£ o O Coarse Sand and Gravel, dark gray and saturated 78 i 16
T 1140 | > T
115 8260 | PD 1
1 60 L 22
120 T
+ Loamy Fine Sand, gray and saturated +
.
! 1205 | 64 | 25
810.5 Bottom of Hole - 129.5'

Water level assumed to be at saturated granular layer

Soil Class:DSB Rock Class: Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
UNIQUE NUMBER 78748 % &
. F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T07 939.8 (Hand Leveled)
Location ~ Wright Coord:X=458814 Y=260476 (ft.) | Drill Machine 211304 CME Fat Tire SHEET 10f2
Drillin
Latitude (North)=45°25'02.97" _ Longitude (Wes)=94°02'37.35" | Hammer CME Automatic Calibrated | comierog 712114
No Station-Offset Information Available SPT | MC | COH Y = Other Tests
Depth | 3 < Ne6o | (%) | (psf) | (pch |%  Or Remarks
I 2 Sk :
;;;;;;;;;;;; L .= : ]
b £ e S §:  Formation
Elev. | 3 Classification s8 € or Member
T 30 A T
+ 936.8 +
5,, —+
T Water T
1 100 T
107 929.8 +
1 577 11 ,, 17
T 7 1 17
20+ PD -
T 9 1 18
T PD T
+ 6 + 21
257 layers of Sand and Coarse Sand with a little Gravel throughout; o T
T . 6 T 20
T grays, gray-browns and browns; saturated ) T
+ 10 + 18
30+ PD -
1 8 T 18
il PD il
+ 8 + 19
35+ PD -
T 10 T 15
il PD il
T 8 + 19
40T > T
1 425 ~{ 9 I 1
T 8973 Loamy Sand, gray and saturated 1 1 19
45+ 45.0 PD -+
1 894.8 8 1 21
il PD il
il ) . 11 + 18
50+ Sand with a layer of Coarse Sand at 48.0', light gray-brown and <+
T saturated PD T
1 16 1 22
551 56.0 i
+ 883.8 PD 4
T Sand with a little Gravel, light gray-brown and saturated 16 1 18
601 1.0 i
1 8788 . PD 1
-+ Sand and Gravel with a layer of Gravel, gray--brown and -+
65 T saturated 14 T 18
1 66.0 T
+ 8738 PD 4
1 Coarse Sand with some Gravel, gray and saturated 15 L 19
0T 710 T
+ 868.8 |° . PD +
- 1 o Gravel, gray and saturated 18 L NA
1T 760 | o T
+ 863.8 P PD 4
T o Sand, gray-browns and saturated - 8 T 21

Index Sheet Code 3.0

(Continued Next Page)

Soil élass:DSB Rock Class: JNH Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;; =
. —~
UNIQUE NUMBER 78748 % &
. F1
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T07 939.8 (Hand Leveled)
SPT| MC |COH| Y 5 Other Tests
Depth | 3 <| Neo | (%) | (ps) | (pch |%  Or Remarks
Ry 2 Sk :
;;;;;;;;;;;; L o= ; ]
b £ ficati S §:  Formation
Elev. | S Classification 58 ©: or Member
T PD T
T 43 T NsSR
85—+ Sand, gray-browns and saturated (continued) -
T PD T
I o 58 1 19
g0 900 |- T
+ 849.8 ) PD 1
<+ . o . <+
T o. Loamy Coarse Sand and Gravel, dark brown and saturated gg T 12
95 96.0 Cor 50.5 -
I 8438 PD T hard drilling at 95.5'
+ 65 1 23 softer and rough drilling 96'
100-- Silt, light gray and wet — I high Very Fine Sand content
T 104.0 T
105 8358 |° /O/ PD -+
T o T
110L O °’|" Loamy Coarse Sand and Gravel, dark gray and saturated 47 1 16
1 s PD T rougher drilling 110"
T 1140 |°. T
o]
115 825.8 . T smooth drilling 114"
T © 15 1
T ° 0 | NA
120 ° . | Gravel with some Sand, gray and saturated 805 T
T o T
+ ° PD + rough and smooth 123'
125 R I
1 127.0 T
1 812.8 {1 Residual Soil; very fine grained kaolinte clay with medium to 32 | aq started plugging more 127"
1301 129.0 7++ very coarse grained sand-predominately angular quartz grains; 504 1 hard driling at 129.0'
+ 810.8 biotite mica common; gray. 1
1 L P T REFORMATORY
T . pproximate Top of Bedrocl e T GRANODIORITE
1351 ’++ I softer smoother 131.6'
T ~, T GRANODIORITE; light gray and black. T harder smoother132.2'
1 Fo4 50000 + NSR rougher hard drilling 133.5
140 T ,++ T softer 137"
T 7++ WS 1 harder137.5
T 143.0 | + T rough hard 138'
796.8 Bottom of Hole - 129.0' smooth hard139.5'
No water encountered or measured during drilling very hard 142'

Soil Class:DSB Rock Class: JNH Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;; =
- S
UNIQUE NUMBER 78749 %) » W@
: F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T08 939.6 (Hand Leveled)
Location  Wright Coord:X=458954 Y=260553 (ft.) | Drill Machine 211304 CME Fat Tire SHEET 1 of 2
Drilli
Latitude (North)=45°25'03.72" _ Longitude (Wes)=94°02'35.40" | Hammer CME Automatic Calibrated | comierog 7117114
No Station-Offset Information Available SPT | MC | COH Y = Other Tests
x| Depth| 3 s Neo | (%) | (psf) | (pch |%:  Or Remarks
R RREIEE é o gg 5 Formation
Elev. | 3 Classification 38 €  or Member
I Air I
¥ [ 30 I
+ 936.6 1
577 1
I Water I
1 100 T
107 9296 e T
15 o = IR
1 o 1 1 24
T = Jr T
20 - i B
1 o 3 + 22
1 o ) 1
27 o =1 0+
1 L 8 + 23
T L PD T
T S 7 T 23
30 T ."."| Loamy Sand with a few layers of Loamy Fine Sand and Loamy PD T
1 | Coarse Sand, gray and saturated 7+ 22
+ S PD T
35+ . =1 01
4 o 7 4 21
il S D 1
40+ o - 12 7 2
1 C 15 + 21
1 S o 1
457 o =1 21
il L 17 + 22
+ L PD T
T L 7 T 20
50+ C €
T 520 | I
1 8876 |° /O/ PD +
55 6. | Coarse Sand and Gravel, gray and saturated LA
1 570 |2 I
1 8826 |° R PD 1
60 0 8 T NA
-+ o | Gravel with some Sand, gray and saturated +
1 ° PDl 1
o]
65 I 8674551 s T2 layered Sand and Sand &
1 e T Gravel 64'
T o Loamy Sand and Gravel, gray and saturated PD T
S S il B 1 S )
Index Sheet Code 3.0 (Continued Next Page) Soil Class: Rock Class: JNH Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7): =
. —~
UNIQUE NUMBER 78749 %, &
. Tt
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T08 939.6 (Hand Leveled)
SPT| MC |COH| Y 5 ~ Other Tests
< | Depth | & <| Neo | (%) | (ps) | (pch |%  Or Remarks
= S S
;;;;;;;;;;;; > : .
b £ ficati S §:  Formation
Q | Fley. | 3 Classification 38 €  or Member
5
I o PDl
1 . o-| Loamy Sand and Gravel, gray and saturated (continued) 1
) 15 17
75T o’ T
1 770 © I
1 8626 |° R PD 1
80— o Gravel with some Sand, gray and saturated 14 T NA
1 820 ° I
+ 8576 ° PD 1
85 6. | Loamy Sand and Gravel, gray and saturated 54 T 17
1 870 | I
1 8526 |° PD 1
T o 50,1 | NSR . !
90 o T rough drilling at 88.5
1 ° PD 1 layered 89.5'
T ) ) T smooth drilling at 90.0'
T o | Gravel with some Sand, gray and saturated ; T A rough drilling at 91.0"
95 ° R [t
I . PD 1
T+ 985 18 4 \ \
T 8411 > - 37+ 12 Gravel layer 97.5'-98.5
100 R 50.5 |
T ‘% .| slightly plastic Sandy Loam with a few pebbles, gray and moist T
T 1040 |, -~ 1
105 8356 |° PD T
I 0. I
1 Lo 1
110 T o’ | Loamy Sand and Gravel, gray and saturated 62 T 15
€ R €
I o - I
[ amao = PD : layered Sand & Gravel seams
M5 8256 )\ T 113
120 T o Loamy Sand, gray and saturated 64 T 19
1 1245 o Approximate Top of Bedrock PD 1 got hard 124.5
125 8151 | T, . .
T T GRANODIORITE; generally fresh with slight weathering; REFORMATORY
T r ++ medium to coarse grained; moderate to wide jointing; very GRANODIORITE
+ I -+ coarse grained plagioclase and quartz vein from 124.5' to ) )
130 |+ 4| 127.6"; biotite common with trachytoid foliation; quartz rich core b'lt got stuck in rock
LT ;g;g -+ zones, veins and blebs common; hard to very hard; white and 131.6

black.

Bottom of Hole - 131.6'

Water measured at 3.0' with auger

Soil Class: Rock Class: JNH Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION . Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
Z )
UNIQUE NUMBER 78750 Dt
. F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T09 937.4 (Hand Leveled)
Location  Wright Coord:X=459102 Y=260639 (ft.) | Drill Machine 211304 CME Fat Tire SHEET 10of 2
Drilli
Latitude (North)=45°25'04.58" _ Longitude (Wes)=94°02'33.32" | Hammer CME Automatic Calibrated | comi oy 7124114
No Station-Offset Information Available SPT | MC | COH ‘Y = Other Tests
Depth | 3 <| Neo | (%) | (ps) | (pch |%  Or Remarks
i g . g¢ S Formation
Elev. | 3 Classification =S € or Member
T 30 Ar I
1 9344 1
577 1
T Water T
I 90 1
10—+ 928.4 -+
I 18 1 16
15—+ =g -
T 11 T 18
il 7 + 19
20+ =g -+
1 10 T 19
il 8 + NSR
25T Coarse Sand with a little Gravel, a few seams and a layer of Le 8 i 20
T Sand; gray and saturated D T
1 8 + 20
30+ PD -
T 13 7 20
1 PD 1
+ 16 + 19
35+ PD -
1 8 T 19
1 PD 1
il 15 4+ 18
40— PD -
T 19 T 22
T A8s a2 T oo
45-- 893.9 o T
T 18 T 20
1 PD 1
+ Sand, gray and saturated 14 L 21
50 T
1 54.0 ~ 1
55-1- 8834 |° /O/ PD -+
1 6. 1
I e 13 1 21
60+ I -
1 o 1
1 ° 1
65 T S /O/ Coarse Sand and Gravel, gray and saturated PD T
1 S o 1
1 o, 1
T 0 16 + 17
70 o -
1 e 1
T o740 | D T
s | - oo r o
Index Sheet Code 3.0 (Continued Next Page) Soil Class: Rock Class: JNH Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78750 %) &
. oF 1R
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T09 937.4 (Hand Leveled)
SPT| MC (COH| Y = ~ Other Tests
+ | Depth| & s Neo | (%) | (psf) | (pc) |&  Or Remarks
Q ;;;;;;;;;;;; E 3 . g % Formatlon
Elev. | 3 Classification 38 €  or Member
1 8634 | .| Sand, gray and saturated )
T = PD T
1 30 | 21
80 T
T PD T
85 Sand, gray and saturated (continued) £
I 12 1 22
90 T
i PD i
1 940 : 1
95 843.4 |° /O/ T
T . so0s L 13
100 T C 1
T ol Loamy Sand and Gravel with a few stone pieces, gray and WS T
105 ? | saturated T
T T o sos 1 NSR
110 o 1
I 115.0 |’ O Approximate Top of Bedrock PD I
5T g4 [F T
T B N
1 n REFORMATORY
T T GRANODIORITE
120 Tt
I -
I o+
125+ 4| GRANODIORITE: generally fresh with slight weathering:
T 7++ medium to coarse grained; wide jointed; sub vertical biotite
+ |+ + foliation present to approximately 127"; trachytoid foliation;
T + quartz rich zones, veins, & blebs common; hard to very hard;
1307 " white and black.
1 :+j: Geologist's Note: Poor
1351 + recovery at 132' to 137" was
+ ’++ due to new driller learning
T r ++ coring methods.
+ FoH
1401405 | 1,
796.9 Bottom of Hole - 140.5'

Soil Class: Rock Class: JNH Edit: Date: 8/27/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- S
UNIQUE NUMBER 78956 %) » w@
: F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T10 955.0 (oTm)
Location  Wright Coord:X=458496 Y=260326 (ft.) | Drill Machine 207184 CME 850 Track SHEET 10f2
Latitude (North)=45°25'01.47"  Longitude (West)=94°02'41.81" | Hammer CME Automatic Calibrated gf,’,’ﬁ;’;’f,’eted 9/25/14
No Station-Offset Information Available SPT | MC | COH Y _ Other Tests
+ | Depth| & g Neo | (%) | (ps) | (poh) G Or Remarks
Q ;;;;;;;;;;;; E 3 . gg Formatlon
Elev. | 3 Classification 58 or Member
51 T
10+ T
15+ T
20 T
w25 T
30 T
3B+ T
40+ T
T The purpose of this boring was to start sampling where nearby T
451 boring T04 terminated and to continue to bedrock depth. Refer PD T
+ to TO4 (Unique Number 78436) for more information in this +
T zone. T
50+ T
55 T
60 T
65 T
70 T
75+ T
80+ T
85+ T
% dex Sheet Code 30 (ContinuedNext Page) ~ SoilClass: Rock Class: ARS Edit: Date: 10/16/14
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z,
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
. —~
UNIQUE NUMBER 78956 % &
: F1
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
7108-23 71004 MN Trunk Highway 24 T10 955.0 (oTm)
SPT| MC |COH| Y 5 ~ Other Tests
Depth | 3 < Ne6o | (%) | (psf) | (pch |%  Or Remarks
Ry 2 Sk :
;;;;;;;;;;;; < o= : ]
b £ ficati S §:  Formation
Elev. | 3 Classification 38 €  or Member
95 T
T The purpose of this boring was to start sampling where nearby T
100 boring T04 terminated and to continue to bedrock depth. Refer PD T
+ to TO4 (Unique Number 78436) for more information in this +
il zone. (continued) il
1057 T
(AER T
s . 23 L
T 8430 sos + 17
15 Sandy Clay with some pebbles, gray and moist T
T 118.0 T
+ 8370 |°.° D T
120 . ©.| Loamy Fine Sand and Gravel with a seam of Loamy Fine Sand T
T o top, light d wet 47 1
T 1240 | o on top, light grays and we ss | 20
125 831.0 | - - T rough drilling at 124.0'
I POt
130 ) . T
T Loamy Sand with some Gravel, light gray and saturated T
T “ r
1351 o +
T 1380 |- - T
+ 8170 | - - PD T
140 L T
T C 30 T
T S 36 L 19
1451 -] Loamy Sand, light gray and saturated 5013 T
1 o PD 1
150 150.5 o Approximate Top of Bedrock -+
1 8045 L7y REFORMATORY GRAY
I L GRANODIORITE
1551 +
T r ++ GRANODIORITE; generally fresh with zones of slight
T I -+ weathering; medium to coarse grained; moderately jointed; hard
160+ |+ 4| tovery hard; quartz rich veins common; mostly grey speckled
T |+ 4 black and white
T + Hornblende band 1 inch thick at 157 feet and highly fractured
165+ r ++ between 157 and 161 feet with greenish discolouration between
11671 - 41 158 and 160 feet

787.9 6 inch thick hornblende band at 164 feet
Bottom of Hole - 167.1"
Water measured at 26.0" with auger

Soil Class: Rock Class: ARS Edit: Date: 10/16/14
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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
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 78758
U.S. Customary Units

w\x?WdJa
Q)TAT @%

S

Q
OF U%W%

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
7108-23 BRIDGE ABUTMENT | 24 s01 1002.1 (GeoxH(DC))

Location  Wright Co. Coordinate: X=458180 Y=260100 (ft.) | CPT Machine 205146 CPT Truck (H) SHEET 1 of 1

Latitude (North)=45°24'59.24" Longitude (West)=94°02'46.23" | CPT Operator Hasselquist Date Completed
No Station-Offset Information Available Hole Type CPT-SEISMIC 8/15/14

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 20 16 12 8 4 O 800 1600 2400 3200 40000 2 4 6 8 10 0 60 120180240
1002.1 —— : : : : : : : : : : : : : : : : : : :

11\\‘F[T1

\[TW‘\\\F{

1\\‘\IIW‘\U\\[1\\\‘\I\W‘\\\\[W\\\‘\I\\‘\\\

.ﬁﬁﬁﬁﬁﬁﬁﬁAﬁﬁﬁfﬁfﬁAﬁf ﬁﬁ."ﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁfﬁfﬁfffﬁ.ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ}ﬁdﬁﬁﬁnﬁﬁﬁ;ﬁﬁﬁﬁﬁ'.ﬁﬁﬁfﬁfﬁﬁﬁﬁffﬁﬁfﬁ N Y I

Bottom of Hole 74 32 :
Refusal from accumulated S|de fnctlon

Index Sheet Code 3 0 C:\7108- 23\Cone\H15G1401C DA'SOI/ Class ROCk Class Edlt Date 8/27/ 14
G\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION g\\ %
CONE PENETRATION TEST RESULTS ;;i E
UNIQUE NUMBER 78759 L
. or /b
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
7108-23 BRIDGE PIER 24 s02 958.7 (GeoxH(DC))
Location ~ Wright Co. Coordinate: X=458355 Y=260258 (ft.) | CPT Machine 205146 CPT Truck (H) SHEET 10of 2
Latitude (North)=45°25'00.8" Longitude (West)=94°02'43.78" | CPT Operator Hasselquist Date Completed
No Station-Offset Information Available Hole Type CPT-SEISMIC 8/14/14

Interpreted Soil
Behavior Type

UBC 1990 FR

Depth

Sleeve Friction

(psi)

Tip Resigtance
(psi)

Friction Ratio
(%)

Pore Pre_ssure
(psi)

Elevation
0
958.7 =

20 800 3200

02 406 810 16 12 8 4 0 1600 2400 40000 2 4 6 8 10 0O 60 120180240

5 | .
953.7 | .~

Fvl\\‘\\f\

\\’—v\rr}

-
o

9487 |

-
(¢)]

0437 | -

N
o

T

9387

N
a

9337 | - -

w
o

9287 | - -

w
o

9237 | -

N
o

9187 | - -

N
a

9137 | -

A
o

908.7

4]
o

903.7

D
o

898.7

f\l\‘T\W[‘WF\T‘\f\W

ﬁjﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁffﬁﬁﬁﬁﬁﬁfﬁ B I A ﬁﬁﬁfﬁﬁAﬁf B

65 |-
893.7

Code 3.0

C:\7108-23\Cone\H14G1401C.DABoil Class:

Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 78759
U.S. Customary Units

w\x?WdJa
Q)TAT @%

X

Q
OF U%W%

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
7108-23 BRIDGE PIER 24 s02 958.7 (GeoxH(DC))

Mn/DOT GEOTECHNICAL SECTION - CONE PENETRATION TEST RESULTS SHEET 2 of 2

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

Elevation UBC 1990 FR (psi) (psi) (%) (si)
65 02 46 810 20 16 12 8 4 O 800 1600 2400 3200 40000 2 4 6 8 10 0 60 120180240
893.7 - R : : : : : : : : : : : . . : : : : : : :

™

~
o

888.7

[\T\\[\WF\

~
&)

883.7

T T

023
o

8787 |

(o]
()]

873.7

©
o

868.7

©
o

863.7

o
o

858.7

o
a

853.7

[\T\\[\WF\W\\T\WF\W\‘T\W[‘W\\

‘\\\\[\\\\‘\\I\‘\\W

N
o

848.7

-
(¢)]

843.7

\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘
N N N N

End qf Data

‘\\‘\\‘f\\ e

"F\T‘\f\l

Bottom of Hole 118.15
Refusal from accumulated S|de frlctlon

C:\7108- 23\Cone\H14G1401C DA'SOI/ Class Rock Class Ed/t Date 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 78760
U.S. Customary Units

w\x?&w]a
Q)TAT @%

X

Q
OF U%W%

State Project
7108-23

BRIDGE PIER

Bridge No. or Job Desc.

Ground Elevation

956.5 (GeoxH(DC))

Trunk Highway/Location
24

Sounding No.

s03

Location ~ Wright Co. Coordinate: X=458469 Y=260315 (ft.)

CPT Machine 205146 CPT Truck (H)

SHEET 10of 2

Latitude (North)=45°25'01.37" Longitude (West)=94°02'42.18"

CPT Operator Hasselquist

Date Completed

No Station-Offset Information Available

Hole Type CPT-SEISMIC/PWP-DISS

8/114/14

Interpreted Soil L.
Sleeve Friction

Friction Ratio

Pore Pressure

Depth

Behavior Type

Tip Resistance

(%)
2 4 6 8

(psi)
10 0 60 120180240

:

(psi)
1600 2400

(psi)
16 12 8 4 0

Elevation UBC 1990 FR
0 0246 810
956.5 = N

20 800 3200 4000 O
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N
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A
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o
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D
o
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zﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ.ﬁ.z;ﬁzﬁﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁzf7zﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁzz

65 |
891.5

(Contlnued Next Page)

C77108-23\Cone\H14G1402C. DABol Class: Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ

lndex Sheet Code 3 0




MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 78760
U.S. Customary Units

NES
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w\x?WdJa
Q)TAT @%

X

Q
OF U%W%

State Project
7108-23

Bridge No. or Job Desc.
BRIDGE PIER

Trunk Highway/Location
24

Sounding No.

s03

Ground Elevation

956.5 (GeoxH(DC))

Mn/DOT GEOTECHNICAL SECTION - CONE PENETRATION TEST RESULTS

SHEET 2 of 2

Interpreted Soil
Behavior Type

UBC 1990 FR

Sleeve Friction
(psi)

Tip Resistance

Depth -
(psi)

Elevation
65

(%)

0 20 4000

o

Friction Ratio

Pore Pre_ssure
(psi)
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Bottorh of Hole 117.93 : P
,Refusal from accumulated side friction:

C:\7108-23\Cone\H14G1402C.DABoil Class:

Rock Class: Edit: Date: 8/27/14
G:\GINT\PROJECTS-ACTIVE\7108-23.GPJ






