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Minnesota Department of Transportation

MEMO

Office of Materials
Mailstop 645

1400 Gervais Avenue
Maplewood, MN 55109

DATE: June 18, 2009

TO: Peter Her, Final Design Project Manager
Metro — Waters Edge

FROM: Gary Person, Foundations Engineer Digitally
Geotechnical Section signed
Foundations Unit by Gary

Person
PHONE: 651-366-5598

CONCUR:  Rich Lamb, Assistant Foundations Engineer
Office of Materials QN,

SUBJECT: S.P.6285-140
3-Cable Guardrail for the Median of Interstate 694
Located from 135W in Arden Hills to Rice Street in Shoreview
Subsurface Investigation & Foundation Analysis

Project Description

This report provides a summary of the subsurface investigation and foundation
analysis to describe the soils that may be encountered when installing the proposed
3-cable guardrail system.

Field Investigation and Foundation Conditions

Twenty-one cone penetration tests (CPT) were taken in April of 2009 by
Mn/DOT’s Foundation unit. CPT soundings were taken at designated termination
points of the guardrail section. The attached map shows the location of the CPT
soundings. A copy of the CPT soundings is included with this report.

Three SPT borings that were taken in July 1961, October 1985, and September
2001 are included. Their approximate location is shown on the attached map, but
due to the method of locating borings historically, the plotted locations may be off
by as much as 400°. The station offset shown on the logs, however, is typically
accurate to the nearest foot. The information provided in these older borings
should be used with the appropriate engineering judgment.

Foundation Analysis

The CPT soundings were interpreted for a general soil behavior type and blow
count. They were broken into significant soil layers by depth. No soil samples
were taken, so the soil behavior type may not match exactly what soil is present,



S.P. 6285-140 3-Cable Guardrail
Subsurface Investigation & Foundation Analysis
June 18, 2009

but should indicate how it behaves if compared to standard soils. Undefined under
interpreted soil behavior type simply means that the CPT programming was unable
to determine a soil behavior type based on the available parameters.

: Interpreted
ID Location (I-94) D?f%th Igéehrg\r;ia(';trac_li_ Soe" Blow Count
YPE | (Neo) Range
. . 0-4 Undefined 10-40
0.17 miles north west of Rice
72121 | Streeton 1-694 4-6 Gravelly Sand 40
(c01)
6-22 Sands 30-40
0-7 Undefined 10-40
72122 . .
0.28 miles north west of Rice
(€02) | Sireet on 1-694 7-22 Sands 20-40
72123 0.3 miles north west of Rice 0-3 Undefined 10-40
(c03) Street on 1-694 3-20 Sands 30-40
0-4 Undefined 10-40
72124 0.5 miles north west of Rice 4-11 Gravelly Sand 30-40
(c04) Street on 1-694 11-14 Sands 10-30
14-17 Gravelly Sand 10-40
17-20 Sands 40
. . 0-4 Undefined 10-40
72125 0.6 miles north west of Rice ndetine
(COS) Street on |_694 4-7 GraVe”y Sand 30'40
7-20 Sands 30-40
0-3 Undefined 10-40
3-10 very Stif 20-40
Sandy
72126 0.55 miles east of Victoria 10-12 Sands 40
(c06) Street on 1-694 12-17 Silt Mix 10-40
Very Stiff
17-18 Sandy 40
18-20 Sands 40
72127 | 0.5 miles east of Victoria Street 0-4 Undefined 10-40
. i ictori
(c07) on 1-694 4-8 Gravelly Sand 30-40
8-21 Gravelly Sand 20-40




S.P. 6285-140 3-Cable Guardrail
Subsurface Investigation & Foundation Analysis
June 18, 2009

0-5 Undefined 10-40
72128 0.03 miles east of Victoria s5.g | Very Stif Fine 20-40
(c08) Street on 1-694 Gravel
8-9 Clays 10
9-21 Silt Mix 10-30
0-3 Undefined 10-40
3-5 Sands 40
5 | verySUFine 20-40
72129 0.04 miles west of Victoria -
(c09) Street on 1-694 8-13 Very Stiff 20-30
Sandy
13-16 Sands 40
16-20 very Stiff 20-40
Sandy
0-1 Undefined 0-40
72130 0.1 miles west of Victoria 1-2 Very Stiff 20-30
(c10) Street on 1-694 i Sandy i
2-3 Undefined 10-40
0-1 Undefined 10
1-3 Very Stiff Fine 10
Gravel
72131 0.1 miles west of Victoria 3-4 Sand Mix 10
(cl0a) Street on 1-694 4-6 Very Stiff Fine 10-30
Gravel
6-15 Sand Mix 20-30
15-21 Silt Mix 10-30
0-2 Undefined 10-40
2.6 Very Stiff Fine 20-40
Gravel
72132 0.1 miles west of Victoria 6-7 Sands 20-30
(cl0b) Street on 1-694 7-15 Sand Mix 10-30
15-16 Very Stiff Fine 20-40
Gravel
16-21 Silt Mix 10-30
0-1 Undefined 10-20
1-5 Very Stiff 20
sandy
Very Stiff Fine
. L 5-6 20
72133 0.2 miles west of Victoria Gravel
(c11) Street on 1-694 6-7 Sands 10-20
7.8 Very Stiff Fine 30
Gravel
8-12 Silt Mix 10-20
12-21 Sand Mix 10-20
0-4 Undefined 10-40
7254 0.025 miles east of Lexington 4-6 Very Stiff 10-20
(€12) | avenue on 1-694 - Sandy -
6-21 Sand Mix 10-20




S.P. 6285-140 3-Cable Guardrail

Subsurface Investigation & Foundation Analysis

June 18, 2009

0-3 Undefined 10-40
. . 3.4 Very Stiff 30-40
72135 | 0.03 miles west of Lexington Sandy
(c13) Avenue on 1-694 4-6 Undefined 40
6-18 Sand Mix 10-20
18-20 Silt Mix 10
0-1 Undefined 10-20
Very Stiff
1-2 Sandy 20
72136 0.2 miles east of Hamline ) Very Stiff Fine )
(c14) Avenue on |-694 211 Gravel 10-40
11-18 Silt Mix 20-30
18-21 Sand Mix 20-40
0-1 Undefined 10-30
Very Stiff
1-4 Sandy 30-40
411 Very Stiff Fine 20-40
) Gravel
72138 0.27 miles east of I-35W on I- 11-13 Gravelly sand 30-40
(cl15c¢) 694 -
13-14 Sand Mix 20-40
14-16 Very Stiff Fine 20-40
Gravel
16-18 Gravelly Sand 40
18-21 Sands 20-30
0-3 Undefined 10-40
314 Very Stiff Fine 20-40
] Gravel
72139 0.25 miles east of I-35W on I- 14-15 Sands 30-40
(cl6a) 694
15-17 Gravelly Sand 40
17-20 Silt Mix 10-40
20-21 Clays 10-20
0-3 Undefined 40
72140 | 0.07 miles east of I-35W on I- 3-4 Vgry i“ﬁ 30-40
(c17a) 694 Y gr?ﬁyF_
420 | VerysStfFine 30-40
Gravel
0-1 Undefined 10-20
2 | VSt T w
72141 0.2 miles west of US Hwy 10 Verv Stff Fine
(c18) on 1-694 2-10 éravel 20-40
10-12 Sands 20-40
12-16 Clays 20-40




S.P. 6285-140 3-Cable Guardrail
Subsurface Investigation & Foundation Analysis
June 18, 2009

0-1 Undefined 10-30
Very Stiff
1-2 Sandy 20-30
211 Very Stiff Fine 20-40
Gravel
72142 | 0.2 miles west of US Hwy 10 11-12 Verysg?i?fSFine 40
on 1-694 - -
(c18a) 12-15 Gravel 10-40
15-16 Sand Mix 20-40
16-18 Gravelly Sand 40
18-20 Very Stiff Fine 30-40
Gravel
20-21 Clays 10-30

Attachments:

Map of CPT Sounding and SPT Boring Locations
CPT Soundings Logs Unique # 72157 to 72185
SPT Boring Logs Unique # 3261, 53092, and 58979

cc: Glenn Engstrom
Dave VanDeusen
File
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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
Index Sheet No. 3.0 March 200:

G:\geotech\Public\Forms\INDEX30.d6¢

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

[sy)
T
-

/\/ . |
LS L L
/s\/\%%ml bl tic)/\/\
10 20 30 40 50 60

% Silt
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MINNESOTA HIGHWAY DEPARTMENT
MATERTALS AND RESEARCH SECTION

1OG OF TEST BORINGS

Machine ;: <./

< .
~ R 0t fl P o

Projectt <2 Scg.5 0y (TH L 7#) Supervisor: 2. ., guis?
Vasen Fme aKe Operator : .7, A/,'-ﬁ-e'«:f'
Laboratory No.: = ., 5778 = 2909 Resistance Hammer /o Ib-.
’ Sounding Drop 20 .
Verticol Scale: /"= <’ Blows per Foot | Sampler 2Z in0.D.
Boring No.: 7-2 Date: Y Boring No.: 7.2 (... z) Date:
Locotion: =79 &75/97, #3527 4 £n 7u¢m| Location:
Surface Elev.: 77 & Surface Elev.:
Depth Descri[tlon BPF VDepfh Description BPF
12 7 Fs7 LLAY a4 /’ tozd L{rvw;w
I
sevpy woer Y. oH% - /0 371 8
,37/;: 4{-’ J Lo si, 7005 / o’
fard
/ ' é 8
/ FM - S/"Ab, /,’7/; P
/ - /0
WeTED TIEL L
/ﬁ(.si‘_“'"*’“"r—_ T T
| J
s‘ ) P - /6
} ! SHTY oL AY ZA/?/"}” brswrn
| 575 -
- /"7&//14”1 i/q/{.bJ Sea @, pa‘f
, - —. jé _.".-Jf_':S_._.______-._ — e
2/ ( ‘ )
’ / / | o FEIT e St Bt
(‘/',.".‘Vr, .K'—."lﬁ"f :A‘L\ e ] 7 é
i i //’ o0 5/ Y d J’:r.-/.a/
r' 2
P
/
/ 7 £
| v
! / ple SANDY ipzsa, .
| | \,' - o 24 2/
\ b |
L | |
55 (ph/ /Vflf rﬂ/,am 2 ) |
s : .
baTlorved  4F elev. 878.0
| | f in SAND Y Lagr)
I
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Sheet 1 of
MINNESOTA TRANSPORTATION DEPARTMENT - OFFICE OF MATERIALS “
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION
UNIQUE NUMBER _53092
L : Bridge Mo, or T.H. o Boring Gnd, :
n 245 Job™Desc. (7 HR7 4 T+~ Mo "] Elev. 94t 72 T
Location s 5 : o JLAB MNo.
STA., _":..':"'1]' ;: T 3?. i_.r i /s x_‘} I.'r—_- a-T Lﬂ-‘_:_"/.'l;",‘w— sl g { Iy.}_'sg :l/' 1:5 ;.; w] ¥
S A L [ ") mr. ::
Crossing i 7 S AR £ _ '
Lexinaton FVe / 1- (74 in Hrden flis , Shorel/icw
Drilling il Test W . . .
Completon [0/ Z ;]?‘_/ o vl 140 1b. HAMMER 7 30 inch DROP & 2inch S.T. 3 TW
Supervisor ' Operator : Machine No. -
e KisTEdL K. Lunaqren FoED CME GT773

o to Users of Labarstery Logs:

o,

This boring was rmade by ordinary and cormntional methods and with czre deamad sdequats for the State's design purposas. Howaver, since this

b

oring was not takan to gather information releting to the construction of the project, tha data notad in tha field and recorcdod may not necaszarily ba the
cwpa &5 that which a contractor would desire. Therefore, while the Stote believes that the information s to the conditions end material raported iz

Zocurgts, it does not wasrrant that the information iz necessarily complate. This log hes been edited or ebridged snd may not reveal sil information which
right ba useful or of interest to the contractor. (Fisld notes are aveilable on request.) Since subsurfecs conditions cutsida of esch individual test hola are
unknown 1o the State and soil, rock end water conditions cannot be ralisd upon 10 ba consistent or uniform, no warrent is made that conditions acjacent
to this boring will necassarily be the same &s shown on this log. Furthermeors, the contrector shall accapt completa responsibility for any interpratations,
mAurptions, projactions or inierpolations mada by his orgénization, in using this boring log

& notatlon regarding water hes been mode on this log Individual water levels and levels of great divergence betwesan logs should be used with
discrotion a3 the use of drilling fluids and drilling muds may seriously distort the true conditions. Alzo, it can be sxpectad that water levels will vary from

E2330N 10 tezson and year Lo year,

Cohesion wslues followed by an asterisk were obtained from samples recovered with a thin-wall typa ssmpler. All others ere split-tube samples.
Befors thete cohesion values sre svarsged or used In any computations, the original lsboratory data sheats should be checked for eny unususl factors
which might have & baaring on the cohesion values; such es, high moisturs contant, high dansities, crecks or stones in the original sample, etc. Data shests
ere svalieble In the Foundations Labarstory, Offica of Materigla “Cohesions™ sre sstumed to be 1/2 of the unconfined compressive strength.

ABBREVIATIONS AMD DEFINITIONS

(Cher coloey ve ro obbrevated )

S0IL TYPE GRAIN SIIE MISCELLANEOQUS
C Cluy VF Wery Fine Gnd Corprrnd
L Leum F Fine MA Mot Applookie
org O A M cligm Wy ik
Sand Cr Coorie Wig il gt
L Sl sat  Sotumied
:..;.Id &:vu‘{\b m_.r. e 17 WATER MEASUREMENT
r Ider Lepwgs 3
el A ok RELATIVE DENSITY
o S e AL ke Compleion GRANULAR SOIL: COHESIVE SOIL:
m{: ...r:rc.,yn.g.g BPF Compactness | BPF Consistency
mM weithy Wi - d - f
TESTS WSD Whis Somphng o Driliing g - j0 :le;:‘“ ? i : ;_“15."
BPF  Bicws per fuu or combination of the above T 4. Dense 3-8 Fam
MC Mo Comend such as WSD-wC i5- 50 Derie =15 Sl
COH Cohesson, pal 51 o mors ¥ Densr B - 30 W Sl
Wy Dry Oerntr. el n - 60 Hod
W Wiet Derody pl PLASTICITY &l o more ¥. Hard
Iﬁ!i' Liguad Limmalt . =
Platihe  bwlies P gt
< <o R o GEOLOGICAL TERMS
ORG  Owgorer Content non-pl  Moaplot wx ‘Wenthered
Hydro Hydromeser Aralyus Lmst Lmesone
DS Dwect Sheor Dolo Doioemee
Tridx Trnosal Compreswon OFERATION Gat ity
ROD  Percert of tolal coved mitereal comsteng of unbroks
COLOR EHG EEE:IH" ; preces d uhr:: longer, Unnmrﬁ:rm s
DED  Duiwbed by Dnllng by drilling ore disregorded.
:Licn Block ggl l:-llul:;ed Ig Jetting
B I &l
- o %T e g OTHER (ExPLam)
£rn ot W Thun Wall R foree s g .
wht Whiie W5 Wiowh Somgle T Tilly This is DNLY a textural classification
':.:;xll‘:‘;"‘“""" E%“ e and DOES NOT NECESSARILY indicate an unsorted,
L Wasght of Rod ifi i i i
.- - A nonstratified glacially deposited material.
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MINNESOTA DEPARTMENT OF TRANSPORTATION - OFFICE OF MATERIALS
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION & Z
™ —
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION 7;2 =
- GS
UNIQUE NUMBER 58979 %) &
. oF 1Rb
U.S. Customary Units .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
6285-125 Piezo Interstate Highway 694 T1P 908.0 (surveyed)
Location  SW quad. of Rice St. and 694 Drill Machine 92730 Failing 1500 4x4 __ SHEET 1 of 1
Ramsey Co. Coordinate: X=571277 Y=192827 (ft) | Hammer Mobile Auto Calibrated g ed 9118101
Latitude (North)=45°02'43.32" Longitude (West)=93°06'27.32" :
atitude (North) ongitude (West) SPT| MC |coH! Y 5 Other Tests
+ | Depth § 5! Neo | (%) | (psf) | (pch) |&:  Or Remarks
a | g 3 ' §~4§ 1 Formation
Elev. | 3 Classification 58 or Member
T LS, dk brn & damp T
1 20 1 4
906.0
il 12 [ 3
5 j:F T+
1 10 | 3
1 FS & S, It gray-brn & damp 1
13 4
10 j:F T
1 13 | 4
1 16 | 4
15—+ -
15.5
| 8925 j:F 1
24 6
il S, brn & moist j:F il
v | 190 1
889.0 22 19
20— j:F T
T S w/ trace slpl FSL, trace slorg slpl SL; brn w/ blk; sat 20 1 20
1 9 | 21
25.0
25
883.0 Bottom of Hole - 25.0'
Water measured at 19.0" with auger
Index Sheet Code30 " SoilClass:TP Rock Class: Edit: Date: 9/27/06
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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 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..ccove. 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

LN
=]
”
-

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 wvorveererseeereneen overburden pressure
Note that engineering judgment, and (S RV, WU effective over burden
comparison with conventional borings is pressure
especially important in the proper U2 s measured pore pressure
interpretation of CPT data in certain geo- (U0 P 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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A
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %/
CONE PENETRATION TEST RESULTS % E
- x>
Z S
<
UNIQUE NUMBER 72121 7 B
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c01 902.4 7m)
Location ~ Ramsey Co. Coordinate: X=570899 Y=193257 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°02'47.58" Longitude (West)=93°06'32.57" | CPT Operator lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Int ted Soil . . . . . .
Depth B:,JQC‘?; Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 902.4 R : : : : R B : : : : : : : : : : : b : : :
I I _|
897.4 | .
|10 " 4 L _
8924 | .-
887.4 R
| 20 L | | |
8824 | .-
Bgottorﬁ of I%-Iole 2211
T TidexshestCode T 16285 140\Cone\E02A0901C BATroW Class: Rock Class: £di: Date; 6/16/09 |

GINT\PROJECTS-ACTIVE\6285-140_NAME-REPAIR.GPJ
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A
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %/
CONE PENETRATION TEST RESULTS % E
- x>
Z S
<
UNIQUE NUMBER 72122 7 B
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c02 893.9 7w
Location ~ Ramsey Co. Coordinate: X=570441 Y=193635 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°02'561.33" Longitude (West)=93°06'38.93" | CPT Operator lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Int ted Soil . . . . .y .
Depth B:,JQC‘?; Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 893.9 R : : : : : . : : : : : : : : : : : e : : :
- NS
) _| : _|
888.9 [, ", :
10 |- - 4 b —
8839 |- -
|15 L | | |
878.9 | -
| | T |
| 20 A L n
8739 | .~
Biottor%m of I%-Iole 2217
T TidexshestCode T 16285 140\Cone\E02A0902C BATroW Class: Rock Class: £di: Date; 6/16/09 |

GINT\PROJECTS-ACTIVE\6285-140_NAME-REPAIR.GPJ
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A

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS % E

- x>

UNIQUE NUMBER 72123 %, &

: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c03 893.0 7w
Location ~ Ramsey Co. Coordinate: X=570279 Y=193766 (ft.) | CPT Machine SHEET 1 0of 1

Latitude (North)=45°02'52.63" Longitude (West)=93°06'41.17"

CPT Operator |yeck

Date Completed

No Station-Offset Information Available

4/2/09

Hole Type CPT-STD

Interpreted Soil
Depth Behavior Type
Elevation UBC 1990 FR
0 0246810
[ 893.0 -

Pore Pressure
(psi)
10 20 30 40

Friction Ratio
(%)
20000 2 4 6 8

Sleeve F_riction
(psi)

Tip Resistance
(psi)
1200

20 10 0

16 12 8 4 0

400 800 1600

[ 8880 [ -

l\b-——'l'-*—'v
I

Vv

10 |,
883.0 | -

15 |
878.0 [. .~

[ 20 |-
873.0

Bottorh of Hole 20.53

Index Sheet Code L:\6285-140\Cone\E02A0903C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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A
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S é/
CONE PENETRATION TEST RESULTS % E
- x>
Z S
<
UNIQUE NUMBER 72124 7 B
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c04 891.3 pwm)
Location ~ Ramsey Co. Coordinate: X=569507 Y=194457 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°02'69.47" Longitude (West)=93°06'51.90" | CPT Operator lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Int ted Soil . . . . .y .
Depth B:,JQC‘?; Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 891.3 R : : : : T : : : : : : : : : : : : : : : :
| 5 . | : |
886.3 | .. :
|10 | - 4 L _
8813 | ".°
| 15 L — : ]
876.3 | .- :
| 20
8713 R R R : :
Bottorh of Hole 20.07
T TidexshestCode T 16285 140\Cone\E02A0904C BA?J Class: Rock Class: £di: Date; 6/16/09 |

GINT\PROJECTS-ACTIVE\6285-140_NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S /é/
CONE PENETRATION TEST RESULTS ;% E
- >
Z S
<
UNIQUE NUMBER 72125 e
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c05 890.4 7w
Location ~ Ramsey Co. Coordinate: X=569138 Y=194816 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'03.03" Longitude (West)=93°06'57.02" | CPT Operator lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Int ted Soil . . . . . .
Depth E:,JQC‘?OS Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 0O 10 20 30 40
[ 890.4 R : : : : g : : : : : : : : : : : : : : : :
|5 L _| - |
8854 | - -
| 10 L. | |
8804 |,
| 15 A n | n
8754 | ..
| 1t ]
| 1 i
| 20
8704 R R R : :
Bottorh of Hole 20.07
T TidexshestCode T 16285 140\Cone\E02A0905C BA?J Class: Rock Class: £di: Date; 6/16/09 |

GINT\PROJECTS-ACTIVE\6285-140_NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS ;% E
- >
UNIQUE NUMBER 72126 %, &
: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c06 911.7 M)
Location ~ Ramsey Co. Coordinate: X=567871 Y=195777 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'12.56" Longitude (West)=93°07'14.62" | CPT Operator lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 0246 8 10 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 9117 E I : : : : 3 : : : : : : : : : : : : : : : :

— o067 (A z = B

10 7
9017 |-

|15 |Jl]]
896.7

Bottorh of Hole 9.9

Index Sheet Code L:\6285-140\Cone\E02A0906C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS ;% E
- >
UNIQUE NUMBER 72127 %, &
. oF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c07 917.2 (1Mm)
Location  Ramsey Co. Coordinate: X=567709 Y=195865 (ft.) | CPT Machine SHEET 1 0of 1
Latitude (North)=45°03'13.43" Longitude (West)=93°07'16.88" | CPT Operator lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Int ted Soil . . . . . .
Depth B:h'ﬁﬁof Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 917.2 Coos oo : : : : S : : : : : : : : . . . . ) . . : :
| 5 |-, _ |
9122 | - -
| 10 [ 4 |
907.2 .. :
15 | :
9022 | .- -1 I ]
[ 20 | - _ : |
8972 |.°.°
Bgottorﬁ of I%-Iole 21 05
T Thdexsmeetcode T L 16265-140\Cone\E02A0907C BA?J Class: Rock Ciass: Edit. Date: 618009

GINT\PROJECTS-ACTIVE\6285-140_NAME-REPAIR.GPJ
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A
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S é/
CONE PENETRATION TEST RESULTS % E
- <
UNIQUE NUMBER 72128 %, &
. OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c08 953.7 (oM™
Location ~ Ramsey Co. Coordinate: X=565272 Y=196712 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'21.87" Longitude (West)=93°07'50.79" | CPT Operator  lueck Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/2/09
Interpreted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0 0246810 2016 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 953.7 oo : : : : - : : : : : : : : : : : : R : : :
n ; |
- }. -

9487 [ -
[ 10

9437
B []]
- 'I I:I |
[ 15

938.7
| 20 INENI

933.7

Bfottorﬁ of Ii-lole 21

Index Sheet Code L:\6285-140\Cone\E02A0908C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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N\
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S é/
CONE PENETRATION TEST RESULTS % E
- X
UNIQUE NUMBER 72129 %, &
: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c09 954.7 (Mm)
Location  Ramsey Co. Coordinate: X=564924 Y=196820 (ft.) | CPT Machine SHEET 1 0of 1
Latitude (North)=45°03'22.95" Longitude (West)=93°07'55.63" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/7/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

0 02 46 810 20 16 12 8 4 O 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40

[ 954.7 %

x .

[ 949.7

| 10
944.7

| 15 P=
939.7 .7,

X

Bottor of Hole 19.88

Index Sheet Code L:\6285-140\Cone\E07A0901C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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AN

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

Z
$ e
© —
= T
B &
UNIQUE NUMBER 72130 % WIS
. F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c10 955.3 wm)
Location ~ Ramsey Co. Coordinate: X=564506 Y=196946 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'24.21" Longitude (West)=93°08'01.44" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/7/09
Interpreted Soil . . . .. .
Depth Behgv,-o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 0O 10 20 30 40
_955.3§ oo : : : . : : : : : : : : : . & : : :
~ 1 I S
Bottorh of Hole 3.05:

Index Sheet Code

L:\6285-140\Cone\E07A0902C. DAS‘OII Class Rock Class Edlt Date 6/18/09

GINT\PROJECTS-ACTIVE\6285-140_NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS ;% E
- >
UNIQUE NUMBER 72131 %, &
. OF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c10a 955.3 o™m)
Location ~ Ramsey Co. Coordinate: X=564506 Y=196946 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'24.21" Longitude (West)=93°08'01.44" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/7/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 955.3 oo : : : : : : : : : : : : : : : : : : : : :
} =F ] ]
B gaan _ _
| 5 _| _|
950.3
| 11T | ]
— Tt N N
|10 _ _
945.3
|15 _| _|
940.3
B 2 7] ] ]
— 555 ][] . .

Bfottorﬁ of I§-|o|e 21 1’I

Index Sheet Code L:\6285-140\Cone\E07A0903C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S /é/
CONE PENETRATION TEST RESULTS % E
- >
UNIQUE NUMBER 72132 %, &
: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c10b 955.6 (bTMm)
Location ~ Ramsey Co. Coordinate: X=564503 Y=196953 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'24.27" Longitude (West)=93°08'01.49" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/7/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 955.6 % R : : : . < . : : : : : : : : : : : : : : :
| & ] ]
| 5 _| _|
950.6
B ,|x| i l l
|10 _ _
945.6
|15 _| _|
940.6
u 1] § §
B ] i i
| 20 | |
935.6

Bgottorﬁ of I%-Iole 21 05

Index Sheet Code L:\6285-140\Cone\E07A0904C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S /é/
CONE PENETRATION TEST RESULTS % E
- >
UNIQUE NUMBER 72133 %, &
. OF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 ci11 956.2 (bTm)
Location ~ Ramsey Co. Coordinate: X=564111 Y=197071 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'25.45" Longitude (West)=93°08'06.94" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/7/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 956.2 = R o : : : : 3 : : : : : : : : : : : : : : : :
o512 |1l .
[T
— |HENI —
10 [J]]] a
946.2
|15 _|
941.2
| 20 _
936.2

Bfottorﬁ of I§-|o|e 21 08

Index Sheet Code L:\6285-140\Cone\E07A0905C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ
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AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S /é/
CONE PENETRATION TEST RESULTS % E
- >
UNIQUE NUMBER 72134 %, &
. OF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c12 933.9 mm)
Location ~ Ramsey Co. Coordinate: X=561170 Y=197980 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'34.51" Longitude (West)=93°08'47.87" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/7/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 933.9 = Lo : : : : : : : : : : : : : : : : : : : : :

[ 9289

| 10
923.9

| 15
918.9

Z Hgm

:||:||
20 TIIT
[ 9139

Bottorn of Hole 20.63

Index Sheet Code L:\6285-140\Cone\E07A0906C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ




NES
W\ 17/‘6/

A

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS % E

- x>

UNIQUE NUMBER 72135 %, &

: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c13 943.5 1Mm)
Location  Ramsey Co. Coordinate: X=560904 Y=198059 (ft.) | CPT Machine SHEET 1 0of 1

Latitude (North)=45°03'35.30"

Longitude (West)=93°08'61.57"

CPT Operator P Faschingbauer

Date Completed

No Station-Offset Information Available

Hole Type CPT-STD

4/7/09

Depth

Elevation

| 0
943.5

[ 9385 |-

Interpreted Soil
Behavior Type

UBC 1990 FR

Sleeve Friction

20

(psi)

Tip Resistance Friction Ratio
(psi) (%)

Pore Pre_ssure
(psi)

02 46 810

10

[ 9335 [-

| 15
928.5

16 12 8 4 0

400 800

1200 1600 20000 2 4 6 8

10 0 10 20 30 40

Bottor of Hole 9.9
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W\ 17/‘6/

AN
MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS % E
- >
UNIQUE NUMBER 72136 %, &
: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 cl14 946.1 7wm)
Location ~ Ramsey Co. Coordinate: X=559644 Y=198459 (ft.) | CPT Machine SHEET 1 of 1
Latitude (North)=45°03'39.29" Longitude (West)=93°09'09.11" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/8/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve F_riction Tip Resigtance Friction Ratio Pore Pre_ssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 946.1 = Lo : : : : s : : : : : : : : : : : : : : : :
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B;ottorﬁ of I;-Iole 21 O'I
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W\ 17/‘6/

A

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %/
CONE PENETRATION TEST RESULTS ;% E

- x>

UNIQUE NUMBER 72138 %, &

. OF TRY™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c15¢c 905.1 D)
Location ~ Ramsey Co. Coordinate: X=552429 Y=200686 (ft.) | CPT Machine SHEET 1 of 1

Latitude (North)=45°04'01.47"

Longitude (West)=93°10'49.54"

CPT Operator P Faschingbauer

No Station-Offset Information Available

Date Completed
4/8/09

Hole Type CPT-STD

Interpreted Soil
Depth Behavior Type
Elevation UBC 1990 FR
0 02 46 810
[ 905.1 — —

Pore Pressure
(psi)
10 20 30 40

Friction Ratio
(%)
20000 2 4 6 8

Sleeve Friction
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A

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %/
CONE PENETRATION TEST RESULTS % E

- x>

UNIQUE NUMBER 72139 %, &

. OF TRY™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c16a 905.0 7w
Location ~ Ramsey Co. Coordinate: X=552280 Y=200705 (ft.) | CPT Machine SHEET 1 0of 1

Latitude (North)=45°04'01.66"

Longitude (West)=93°10'51.62"

CPT Operator P Faschingbauer

Date Completed

No Station-Offset Information Available

4/8/09

Hole Type CPT-STD

Interpreted Soil
Depth Behavior Type
Elevation UBC 1990 FR
0 0246 810
[ 905.0 : —

Pore Pressure
(psi)
10 20 30 40

Friction Ratio
(%)

20000 2 4 6 8

Sleeve Friction
(psi)
16 12 8 4 0

Tip Resistance
(psi)
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S %
CONE PENETRATION TEST RESULTS % E
- &
UNIQUE NUMBER 72140 %, &
. OF TRY™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c17a 898.4 p7m)
Location ~ Ramsey Co. Coordinate: X=551335 Y=200721 (ft.) | CPT Machine SHEET 1 0of 1
Latitude (North)=45°04'01.83" Longitude (West)=93°11'04.78" | CPT Operator P Faschingbauer Date Completed
No Station-Offset Information Available Hole Type CPT-STD 4/8/09
Int ted Soil
Depth B:h'ﬁﬁof Typ‘Z Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
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Bottorh of Hole 20.05
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A

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S é/
CONE PENETRATION TEST RESULTS ;% E

- x>

UNIQUE NUMBER 72141 %, &

: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c18 904.4 DM
Location  Ramsey Co. Coordinate: X=554976 Y=200543 (ft.) | CPT Machine SHEET 1 0of 1

Latitude (North)=45°03'59.99"

Longitude (West)=93°10'14.07"

CPT Operator P Faschingbauer

Date Completed

No Station-Offset Information Available Hole Type CPT-STD 4/8/09
Interpreted Soil . . . .. .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 O 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
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Bottom of Hole 16.09
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MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION S é/
CONE PENETRATION TEST RESULTS % E
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UNIQUE NUMBER 72142 %, &

: OF TR™
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
6285-140 guardrail 1694 c18a 904.4 DM
Location  Ramsey Co. Coordinate: X=554976 Y=200543 (ft.) | CPT Machine SHEET 1 0of 1

Latitude (North)=45°03'59.99"

Longitude (West)=93°10'14.07"

CPT Operator P Faschingbauer

Date Completed

No Station-Offset Information Available Hole Type CPT-STD 4/8/09
Interpreted Soil . . . .. .
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 O 400 800 1200 1600 20000 2 4 6 8 10 O 10 20 30 40
[ 9044 E : : : : : . . . . . . . . . . . . . . . . . .
x . .
A
— ‘)’ -
) |
899.4 [T11]
- I171] |
T1LL]
1)
10 |[TT]
[ 894.4 HH |
— 117] .
- TIIT -
| 15 _
889.4 4
X
1] )
| 20 = _|
884.4

Bgottorﬁ of I%-Iole 21 05

Index Sheet Code L:\6285-140\Cone\E08A0911C. DAS‘OII Class Rock Class Edlt Date 6/18/09
GINT\PROJECTS-ACTIVE\6285-140. NAME-REPAIR.GPJ




	sp6285-140_guardrail.pdf
	6285-140.pdf
	6285-140 (1)a.pdf
	6285-140 (2)a.pdf
	6285-140 (3)a.pdf
	6285-140 (4)a.pdf

	spt INDEX30_2005.pdf
	DRILLING SYMBOLS 

	3261.pdf
	53092.pdf
	58979.pdf
	cptindex_2005.pdf
	Robertson CPT 1990 

	72121.pdf
	72122.pdf
	72123.pdf
	72124.pdf
	72125.pdf
	72126.pdf
	72127.pdf
	72128.pdf
	72129.pdf
	72130.pdf
	72131.pdf
	72132.pdf
	72133.pdf
	72134.pdf
	72135.pdf
	72136.pdf
	72138.pdf
	72139.pdf
	72140.pdf
	72141.pdf
	72142.pdf

		2009-06-18T10:48:41-0500
	Gary Person


		2009-06-18T12:17:29-0500
	Rich Lamb




