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Louisiana CPT Systems

e LTRC - Research  LTRC - Research

« DOTD - Production - 40" max depth
« 220’ max depth
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CPT Technology In Louisiana

= Primary Uses

*|_ oad carrying capacity of piles
* end-bearing piles (mid 80’s to present)
= friction piles (2000 to present)

» Soil classification (stratification)

» Soil improvement (relative density)

Current Research Effort
* Consolidation parameters
» Subgrade Resilient modulus (mini-cone)




CPT Experience for Driven Piles
End-bearing Piles : Locating dense sand layers

Precast Concrete Piles
Timber Piles
Steel Pipe Piles
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Typical South Louisiana CPT log

Tip Resistance (ton/its Sleeve Resistance (tonfth) Sleeve/Tip Rato (%) Probabilty of Soi Types
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30” Square Precast Concrete Pile
Allowable Design Load : 220 tons
»{ | Required Ultimate Load: 440 tons
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Tip Resistance (ton/ft?) SleavedTip Ratio (%) Soil Types - Robertson86
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L TRC Research Project

Evaluation of Bearing Capacity of Piles From
Cone Penetration Test Data
1998

Principal Investigator: Hani Titi, Ph.D, P.E.
Co-Principal Investigator: Murad Abufarsakh, Ph.D., P.E.
Project Manager: Mark Morvant, P.E.




DOTD Test Piles

= Precast concrete piles with CPT data

= 60 piles identified
= Testloaded to failure
= 40 piles identified
= Skin friction is the major component

= 34 piles analyzed

= |mplementation Phase (2001)

= 17 piles added to database

= Total 51 test piles analyzed




Load Capacity Methods

= Load Test Results

= Traditional Static Analysis
= Alpha method ( Tomlinson)

= CPT Methods:
Schmertmann

de Ruiter and Beringen

Bustamante and Gianeselli (LCPC/LCP)
Tumay and Fakhroo

Aoki and De Alencar

Philipponnat

Price and Wardle

Penpile




SOIL CLASSIFICATION
Soil-CPT Program

STATISTICAL APPROACH

1. Zhang, Z., and Tumay, M.T., “ Statistical to Fuzzy Approach Toward
CPT Soil Classification”, JGE, ASCE, Vol. 125, No. 3, 1999.

EXPERIMENTAL APPROACH

2. Tumay, M., Report No. FHWA/LA/LSU-GE85-02, LTRC, 1985

3. Robertson, P.K., Campanella, R.G., Gillespie, D., and Greig, J.,
“Use of Piezometer Cone Data”, ASCE, 1986




Soll Classification: General Soll Type

Tumay, M.T (Modified Schmertmann)
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Soll Classification: General Soil Type

Robertson (no pore pressure)

HIE Q [ [& & HIULNE| | Q|[&R& H RE
Tip Resistance (ton/ft9) SleavefTip Ratio (%) Soil Types - RobertsonB8E6
0 50 100 150 200 250 300 350 400 o 2 4 (=] ] 10 =12
f V. Stiff Clay with layers of Sand
5 g Clay with layers of Stiff Clayey Sand
Clay
Stiff Clayey Sand and Clay
18 i i t 18
]
28 28 Stiff Clayey Sand with layers of Silt Sand

ak

Stiff Clayey Sand with layers of Sand

, Stiff Clayey Sand with layers of Sand
38 1 38 Stiff Clayey Sand with layers of Silt Sand

= Stiff Clayey Sand with layers of Sand
— Sand to Clayey Sand
= 48 N 48
2 e
(] Stiff Clayey Sand and Gravel
—
53 —IEs S B e —

Y. Stiff Clay and Gravel

68 gt ——F——r | | | &3 ; . Gravel with layers of V. Stiff Clay

Gravely Sand to Sand

78 T | | | 78

Gravel with layers of Stiff Clayey Sand

88 1 a3 V.. Stiff Clay with layers of Stiff Clayey Sand

95 95




Depth ()

110

120

130

Soll Classification: Statistical Method
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Statistical Analysis: Including Average
of Methods
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DOTD Design Policy for Piles

e AASHTO Design Codes

WSD (foundations)
LFD (structures)
LRFD (proposed)

e Safety Factor on Load Capacity (WSD)

3.0 without test piles
2.0 with test pile verification

e Current Policy: CPT for Design
CPT included into bid plans
Plan length determined by CPT Average of Methods
Boring Data Correlation
Test Pile Correlation




Pile Design Program

Louisiana Transportation Research Center

LOUISIANA PILE DESIGN by CONE PENETRATION TEST PROGRAM

Yersion 2.3

Available for download: www.ltrc.Isu.edu
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Bayou Lafourche Bridge at Clotilda
Mathews, LA
Lafourche Parish

Foundation: 24 “ Test Pile 16" Test Pile
Required Load: 105.6 Tons 102.2 Tons

Tip Elevation: -41.5 -62.2
Load Results: 66 Tons > 154 Tons (Did not fail)

CPT Application:  Correlate with load test to determine
pile order lengths
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w, Classification using: Tumay (1985) - File: C:\My Documents'CPT files829-10-0013, Bayou Lafourche BRIH308h654.txt
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Lapachy (1ons)

|
24 in. Required Load 105.6 tons
24 in. Test Pile 66 tons

Required Depth =51’




|

ZE®BLER RS CPT?2 -Design Method—————

Capacity (tons)

v LCPC Method

0 10 20 30 40 50 60 70 &0 90 100 110 120 130 140 150 160 170 180 180 200 210
0 S ]

1 [t
' | Ll v Schmertmann Method
I I I
10 \ : : : v de Ruiter Method
I I I
20 \ ! I |
kk \\ | 1| [
I I I
30 \ N \ I I I
il \ | | l| DeRuiter 125 tons
§ N\ I || Leee 188 tons
40 Il\ NN i i H Schmertmann 163 tons
RN ERNN | B
el il | NM | A
f o o= —s | it
a y . i I I I
:‘ Eé‘ ?_,__-:i ‘ ‘ | | Series Legend x|
_d-f I I -F I — LCPC End Bearing
B0 o g :
;% *L. | | I — LCPC Utimate Capacity
= 5 7 | =“' | | — Schmertmann End Bearing
- ' _FFI _:”—r— S = Schmertmann Ut. Capacity
: — — — — — DeRuiter End Bearing
End Bearin g-= 65 tons — DeRuiter Utimate Capacity
an I




Capacity (tons)

16” Pile
Required Factored Load

Required Depth = 73’

108.3 tons

v

= Sehimentmann Method

= de zueriviernod

Series Legend




CPT vs. Conventional Drilling Method

Deep Foundations

Conventional Soil
Exploration

Manpower Crew: 4-5

Field: 6-8 / week
Lab: 2-4 weeks
Drilling rig
Equipment | 3 support vehicles
Lab equipment

Time

CPT truck
1 support vehicle




CPT vs. Conventional Drilling Method

Typical Cost

Conventional
Soil Exploration iyl

DOTD $45/ft - $50/ft $14/ft
Consultant $50/ft - $60/ft $28/ft




CPT Benefits

= Cost Savings

» Field exploration costs savings

= |Laboratory costs savings

= Time Savings

= Better subsurface stratification

= Finer Detall

= More locations

- Accuracy

» Reduced number of test piles

= Shorter pile lengths




Questions ?




