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How the System Works

Cable to Cog puter

Elecfric Comne
Ferefmorrefer 1. Saturation of Cone Tip Cavities
vuith GO0= Apes: and Flacement of Pre Saturated
d =36 mm (10 cm™ FParous Filter Element.
or 2. Obtain Baseline Readings for
d =44 mm (15 cm) Tip, Sleeve, Poremwater Trans ducer,
Z Inclinometer Channels

Continuous
Hydraulic Push
= 20 mmds; Add

Cone Penetration Test (CPT) s o

per ASTIRD 5778 procedures

Cone Rod
(36~ mar i)

fralinom eter

1, = sleeve friction

Readings taken
L1, = porewater pressure eveny 10 to 50 mime

3, = net area ratio (from tria<ial ¢alibration’

AAA

i}, = comected tip stress =g, + (1-aju,

. = measured tip stress or cone resistance
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> Speed of Investigations, 5x-10x faster, lab work eliminated

» The fall of “N60” as sufficient information to predict all things

> Less labor intensive; 2-person field crew and less wear/tear on
personnel

> Continuous Soil Profile

> Fast response and results for “discoveries” at time of construction



> Collected Data
= Tip Stress
= Sleeve Friction
= Pore \Water Pressure

> Interpreted Data
= Soil Behavior Type
= Lithology
= Friction Ratio

MINNESOTA DEPARTMENT OF TRANSPORTATION - GEQTECHNICAL SECTION
CONE PENETRATION TEST RESULTS

UNIQUE NUMBER 60165
U.S. Customary Units

State Project | Bridge No. or Job Desc. | Trunk Highway/Location
440116 | BR 97441
Location  TH 200, 1242+44.6, 29.5RT
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Hmishen Pronuct-GPTloy (ngi2)

This IS where itgets tricky........

> Collected Data
= Push Force

> Interpreted Data
= Soil Behavior Type
= Lithology
" |nterpreted Blow Count
= Interpreted Friction Angle
" Interpreted Su
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> Granular Solls - High tip resistance, high sleeve
friction, low friction ratio

> Cohesive Soils - Low tip resistance, high sleeve
friction, high friction ratio

> Organics - very low tip, very low sleeve, very
high friction ratio



Description Normalized Friction Ration
Classification Chart

Sensitive, Fine Grained

Organic Soils-Peats

C'w

Clays-Clay to Silty Clay

Silt Mixtures-Clayey Siltto Silty Clay

Sand Mixtures-Silty Sand to Sandy Silt

Sands-Clean Sand to Silty Sand

Gravelly Sand to Sand

Very Stiff Sand to Clayey Sand *

NORMALIZED CONE RESISTANCE

Very Stiff, Fine Grained ™

05 10

Undefined Soil Layer NORMALIZED :
FRICTION RATIO. g—%_

(*) Heavily Overconsolidated or Cemented (Ref. Robertson, 1990)




Jynamic Pore WaterPressure
[aU/ PWE) Measurements

\\ Hydrostatic
/ Granular Soils

Cohesive Soils

7z

Granular Soils




2 Correlation in Normally Consolidated Clay, unstable slopes
2 Compare time and end data with standard boring program
2 MN Hwy 65 crossing the Littlefork River, multi span bridge
2 SP 3609-30 T4, C4 (5 standard borings matched with 5 soundings)




MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION

UNIQUE NUMBER 60180
U.S. Customary Units

COMBINED STANDARD/CPTU LOG

FOR DATA VALIDATION AND COMPARISON
AT ADJACENT BORINGS/SOUNDINGS

State Project
3609-30

Bridige N, or Job Desc. Trunk Highway/Location
east side span 2 65

Lecafon  TH 65, 1922+46.8, 24.1' Lt

CFT Ut

Koochiching Co. Coordinate: X=551801 Y=232423 (A

Lahtude (North)=48°12'30.72"

Longitude (Westj=83°2946 17"

MNCPTSPT1.2

|
[ =S Inizrpreted Sad
E Depth Behzviar Typs
o
I} | e
Classification UBC 7950 PWP
o | Elev. a
+ og slorg CL w/ sorme straw, dk gray-bm & !
116 e . A=
T 4 FSwi thin seem pl SiL, Egray-brawi it [
5;%14‘,39.} a/'w'uravmoist =
i S G & stons chips, seams F & FS: It [
10— b, wet b sat

fat C wi same pebblas, gray. Vmost o
wet

fat C_ =ome bloeky or platey layers wi
Silt swirs fo fraces to pl 54 ssams.
avidenca af slick-en-side faces; aray to
& gray; Vwst

(Cantinued Next Page)

2 46 B 101210

| DaECompelsd Ground Elevation
SHEET 10f2 e e
6/4/02 | 1148.4¢8uto Leven
— — i ?
Sleeve Friction Tip Resistance Friction Ratioc Depth MC Pore Pressure  Coht
(ps) {osi) %) % (psi) (B shear Seeneh
00 200 400 603 300 ¢ 2 4 6 B 0 B0 120130240 (4] = 5000

T —a = .
a1 17 3 2
-} 13 | E
4 18 E E
1] : g
1| = o E
it 26 [ 1020 =
4] s £ c
a E c ook
= | pei} — 1220 i
- 27 8
ol - 1080 E 22l
] 25 C e r
1 (= = —_— 0+
| 4 e il o L
- 25 o 1 2
i | = - E b 2
S| 27 B L B 2 5
1 = C ik
=] 28 P 1050 r T
i 28 |5 i B 1%
o = E st
3| 29 r 790 B i3
4 28 L L8 -
I | 29 s = 2
+ v == I 1 -
8| r ot I 1
= B £ Cu SoAT
1 E l 5 i
aE 38 © | B2 S0y
1 E | [ 1
1t 22 | I 5 E s 857

-5 1180




e
Case Sty 2: Britlge 2139 — W. Bush
Lake Road overtnagsa

> New construction

> Geotechnical design
based on SPT

» CPT soundings taken to | il
compare with existing =
SPT data

> Sounding C10 taken
adjacent to Boring B10




MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION
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COMBINED STANDARD/CPTU LOG 5 %
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION > e
FOR DATA VALIDATION AND COMPARISON £ &
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SeIStuty’s

1 '
190 KT

Initial Correlation and Training; Lateral Pile Loads for Consultant
1-494 in the SE Twin Cities (St. Paul, Newport, MN)

Crossing the Mississippi River, multi span bridge, high profile project
SP 8285-79 T44, C44-1
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o Series of 3 culverts in NW District; CPTU correlation effort (lab tests)
2 Mixed soils known to exist, normally and overconsolidated materials
2 MN Hwy 200, Mahnomen, MN

2 SP4401-16 T1, C1 also T2, C2 at BR 97441 (replacing 4370)

Z00



MINNESOTA DEPARTMENT OF TRANSPORTATION - GEOTECHNICAL SECTION COMBINED STANDARD/CPTU LOG
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Advantages @mﬂ

> Immediate Results (no lab work)

> Footage (150-500 ft/day, 5-10x
faster)

> Continuous Soil Profile
> Pore water pressure measurements

> Great tool for preliminary
Investigations

> Can define a ‘Hard Layer’ as a
supplement to SPT




> No samples
> Rocks, concrete, rubble

> Depth Limitations (friction, tip, buckling)
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