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History

There are two broad categories:
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+ Static devices
<+ Dynamic devices
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What is an FWD?
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What is an FWD? _Fl
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How does it work? _me
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Uses _me

% Structural Testing/Remaining Life

< Joint Load Transfer

< Void Detection

% Load Restrictions

% Super Heavy Load (Evaluation/Permits)

% Project Acceptance
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Uses - Layer Moduli
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Apply axial load
Measure axial
deformation
Compute Modulus
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Apply FWD load
Measure Surface
deflection
Compute Modulus
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Uses - Load Transfer Efficiency J==e
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Uses - Void Detection
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Uses - Void Detection

Deflection, 10E-6 m
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a. Section without void under the slab.
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Uses — Load Restrictions/Super Heavy Loads Je=e
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Data

“» Load and deflection readings
% Surface and Air Temperatures
“+ Additional measurements of HMAC layer temperature

Microsoft Access - [Drops : Table]

File Edit ‘iew Insert Format Records Tools Window Help

M-Halld s ANV W=k RN
StationlD | DroplD |History| Stress Force D1 b2 D3 D4 D5 D6 b7

|+ 1 1 O 69,3 9767 4B5 489 423 38Y  S9B9  3kS 1593
¥ 1 2 O 69,3 9767 4B 482 424 38! GBS 357 1593
¥ 1 3 O 117 .4 12858 B19 BO3 575 520 485 473 271
¥ 1 4 O 1412 18463 735 Y09 BBO BZ! 588 553 3
¥ 2 5 0O 0.3 9763 474 AR9 457 A0 amBh 347 207
¥ 2 5 U 0.2 9763 475 473 445 400 583 354 211
¥ 2 7 O 116.9 126805 bB43 B37  BOY &4 532 452 2
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Analysis R

Objective
Determine Layer . . .
-ay Determine LTE |dentify Voids
Moduli
S Plot the deflection under
Plot Deflection Profile LTE = (—U % IOOJ the load plate against the
L measured load.
Select Sampling
Locations
| Sampling |
| Lab Testing |

:

Backcalculation of Layer
Moduli
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Analysis — Additional Information Required J===

“*Layer Thickness
“*Material Types
“*Moisture Contents
“*Shallow bedrock layer
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Analysis — Profile Plots
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Analysis — Profile Plots

Deflection (mils)
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Analysis — 2-D Profile Plots Jeen
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Analysis - Materia

| information

GRO
CORING LOG
Report No. 3201-1517
FAKEE NAME Onleans
CONTROL SECTION = e 3(1 ~ H C o LOCATION: See Notes CLASSIFICATION SHEAR STRENGTH
= ¢ o i COORDINATES: N 29° 56" 132" sk
ECORER B39-1 5‘1’ (‘/hﬂd‘ J"c L ] Fo ] i ° 07 34 5" Sl s = o _ | oPenerometer  Unconfinesw
— s z ; g & v E z f 5§ g £ | oTovane Triaxial @
DATE CORED 6/13/2008 WwWE &l g 22 | SURFACEEL" Not Avaable éﬁ B5 208 ]
N ) e o é a “ols %8173 z= KIPS PER SQFT
ROAL MAME St. Charles Ave. c ﬁgf/op STRATUM DESCRIPTION - 05 10 15 20 25
L : L " . 4.5-inches of ASPHALTIC CONCRETE overlying
LocATIaN KNFAY" ot s S = " e b 6.25-inches of PORTLAND CEMENT 04
I B CONCRETE
NEARESL TUWN Mew Orleans
LANT DIRCCTION WB =17 [ CLAYEY SILT, brown, with gravel B ?gl =
B 4 SANDY CLAY, soft, brown, with gravel and ferrous
=P raTrremE M 29° 55' 553" romcrune W 0P 07 09.71" | i odules 2
- with organics to 2' 8
|, L |6 15 4 o S
COREDATA: | i - with roots below 2" _
Surface Material Type: ac [ ecc [ Continususly Reinforced Concrste L °
|3 | n o
Stripping or Separation in Asphalt Swigging [ Sesarston [ WA B LAY, Sof, brown, wilh St pockets, grave, shel 30 g
fragments, and ferrous nodules g
Haneycomb or "T” Cracking in POC: [ Honeycomb [ "0" Cracking NiA | -
- 2
Feinforcing Fabric Frasent : Zepth: |4 g ] w I
sermg T reseny D Ves e 4 SILTY CLAY, soft, brovin and gray, with gravel, 40 3
Other Notes (ie. Rebar Present, et ): : : shell fragments, and ferrous nodules n
a
L ]
CORELAYER DATA (FROM TOP TO ECTTOM): -5 _— 1 s50pb——4——J6| 44117127 4 01 77§
L ®
»
Layer Deterioration of F A 4
Layer Type Thickness (in. Laver Characteristics Layer Materials? 1] g
-6 B 1 =
AC 1.25 AC M L %
i
- &
AC 1.50 AC M L g
7 | - ] 3
AC 200 AC ¥ 7] g
@
£
FCC 8.00 PCC Y ] i
1 ©
Subgrade Brown Silty Clay M -8+ F 1 &
L &
£
L 2
F B
| g L i [
4 H
g
| z
NOTES: DATE: June 5, 2008 g
1. Temns and symbols defined in Appendix. TOTAL DEPTH: 5 2
. =
Thickme 1275 2. St Charles Avenue, westbound lane, 1000' west of Calhoun St CAVED DEPTH: Not Applicable 3
Tatal Thickness = 3. Work Directive Number 071-St. Charles Ave-01 DRY AUGER 0'to &' 2
WET ROTARY: Not Applicable S
BACKFILL: Soil Cuttings / Asphalt Patch 5
Stabilized Subgrade Benesth Pavement or Sub-base: O e Mo [ unknown LOGGER. J Sandersen 8
z
LOG OF BORING NO. 39-2
PAVEMENT INSPECTION, TESTING AND ANALYSIS
HNTB
NEW ORLEANS, LOUISIANA
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Analysis — Backcalculation

Layer Thicknesses

Seed Moduli

l

Fange of Moduli
Controls

Loads

Deflection
Calculations

Measured
Deflactions

Error
Checlk

Search for Mew
Moduli

T

Fesults
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Cost Comparison

Destructive Testing

Item Quantity Units Averag_je Unit Cost
Price
Cores/Bores 32* cores $300/core $9,600.00
Traffic Control 3 days $1000/day $3,000.00
Atterberg 32 tests $ 55.00/test $1,760.00
Gradations 32 tests $ 55.00/test $1,760.00
'(\Dﬂgftte“r:; 32 tests $ 15.00/test $480.00
Total[ __$16,600.00

* 1hole every 500 ft
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Cost Comparison m (1

NDT and Destructive Testing - 3 lane miles, 158 data points
Iltem Quantity Units Average Unit Cost
Price
FWD Testing 8 hours $250/hour $2,000
Traffic Control 2 days $1000/day $2,000
Cores/Bores 8 samples 300 $2.,400
Atterberg 8 tests $ 55/test $440
Gradations 8 tests $ 55/test $440
Moisture
Contents 8 tests $ 15/test $120
Analysis of
FWD Data 8 hours $100/hour $800

Total $8,200
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Cost Savings

-Ti.mnn

Subgrade SN Requirements
Modulus, psi 50,000 ESALs 5,000,000 ESALs 50,000,000 ESALs
3,000 2.77 5.80 8.08
5,000 2.28 4.92 6.97
7,000 1.99 4.39 6.31
Subgrade Difference in HMAC Thickness, in
Modulus, psi 50,000 ESALs 5,000,000 ESALs 50,000,000 ESALs
5,000 1.11 2.00 2.52
7,000 1.77 3.20 4.02
* Assuming a design modulus of 3,000 psi
Subgrade Cost Savings/mi, $
Modulus, psi 50,000 ESALs 5,000,000 ESALs 50,000,000 ESALs
5,000 15,244 27,378 34,533
7,000 24,267 43,867 55,067

* Assuming a design modulus of 3,000 psi
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Limitations Jusse

< Shallow bedrock
< Interpreting results
< Temperature
“*Moisture
“* Model dependencies of analysis tools
“»Load Application
“*Material Characterization
< Temperature at time of LTE testing
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Advantages of FWD Testing Juoso

4

L)

» Nondestructive test

L)

4

L)

L)

» Simulates Response of Moving Wheel

4

L)

L)

> In Situ response of pavement layers

4

L)

» Better coverage

)

4

L)

» Expediency in data collection

)

4

L)

» Reduced evaluation costs

)

4

1)

» Reduced construction costs

)
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Summary

* History of deflection testing
“* What is an FWD?

“* How does it work?

« Different uses

+» Data from testing

< Analysis

“» Limitations

“» Advantages
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Questions T
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