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Project Objective

m Demonstration of Network Level Structural
Evaluation with the Traffic Speed Deflectometer

2 years duration (started in October 2013)
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Project Tasks
m Demonstrate the use of the TSD

m Assess methods to incorporate TSD structural
Information in a PMS

= Conduct exploratory data analysis

mUse results of “Pavement Structural Evaluation at

the Network Level”
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TSD testing

= Two rounds of testing (2 years)
= Each round of testing consists of two days

= First day
Device calibration (if needed): morning
30 to 50 miles: afternoon

= Second day:
At least 100 miles

=|n practice, more was tested
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Project Status

m First round of testing completed in all participating
agencies

= Obtaining auxiliary pavement data
e.g. pavement thickness, condition, FWD testing...

m Some analysis of the data has been performed

= Upcoming 6 months
Focus on data analysis

Get ready for second round of testing (spring): what
we learned from first round and from the data analysis

Incorporate the results of FHWA project
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TSD
What does it measure?




TSD
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What does it measure

m Deflection slope NOT deflection
100, 200, 300, 600, 900, and 1500 mm

=\What can we get from it:
Deflections (integrate)
Surface Curvature Index (SCI): difference in deflection
Area Under Pavement Profile (AUPP)

Effective Structural Number (SN): need pavement
thickness

mData Is collected at 1,000 Hz (20 mm) and

summarized at 10 m
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Exploratory Data Analysis




What the data looks like
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SCI 300 of Tested Sections
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AUPP (inches)

Evaluating Repeatability

m 0.035 mm/m
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Filtering/Denoising
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Why Filter?

0.015

240

g :
........ e
Il...lIln ......
—— = g N
===
T (<2}
L . — o
- = ™
SN N
-— -
Py ~ - £ ‘.........-.‘
S = o
N ™M T L =1
c cc o - ——
> S5 S5 > Al e g - «
XXX L s = 19
ral . ™
| ey I3\
I 1 -= ‘.Fv.-.l........
e =P
T Ll
- =
-— T N~
. -t T
| l..."lﬁ-....f. l-.-.-.r....uﬂ. o
o= ™
f— n N
'In']'.. = ".-...._-
— T A ke e
. -
= . ———— i e —
g = T,
(5} == [ _-= T —— ©
TT TR - —_—— o T T P
2225 -<2( s &
5558  TX= ==
ccc© > EEEE S wpaand—i 3 24
%%%w Q STt
R Ny = A D
— N ™g Q = o
ESE§5 ST ==l A s g
S 5 5 9| e - . - evuiLilL L _—— Jo
xoeoo ra R — kDL M O
T T e, i - =< =
.. ~ - = =
11 - Sy =
=T~ e SELERE R
=~ 0.t r o
N == g o <
Y\ » I— =S - = -9
B = _—— T T ks @
T > -= R N
e T
Pag Y — -
’ - — .
Illullllll.u.l.l Im - —
= AL ™
| ——== "\Illlrljllll | R o .-..-...-. e
lr. - e e B
R e
", - T =
...... -——— — "
= D TS, . L
oy -
>
e S S o~
..........N ........... =80 L —_— e o
| — — . iy TR 3
e N " = Q
i iaaa, -"¢ = M
g b
) AR s ]
- s ~ L
N - e - o
2 la . s —
| ~o ~. - — ek — —H o
- . u — — — o
R IPEEEL . .- N
~—~ ) ”."l."lll- -‘...i\.
. s~ — .
—==". —_—— =
lnll\" s S e
. - AN = -
. — RN NN — o
——— , , | e Frmy 5 3 , R
— N . © < ~N — [<9) © <ty
_—— — — — o o o o
Ry 0. 0. < o < < <
& o o o o o o
-
-
" (sayour) ddNv
< i
| LI \nO(Ju
al -
— - -
~ = N
xn
-
S
l‘l\l\ I.f...l . —
lllllllll it M
B e \%
——_——n [a\
- s
7 Ks
— -~
l.ﬂl'l- e
————— ., e,
""' I.,
-
, , , L. , , 3
< ™ ~N — — o) [=%) ~ ©ny
— — — — o o o o o
< Q Q Q o Q Q < Q
o o o o o o o



Why Filter?
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1. Structural Health Index (cont.)

m Effective Structural Number

SNeff — klsl sz H ::()3 Rhode et al. (1994)
SIP — DO _ D1.5|_|P

Where:

D, = peak deflection under the
9,000 Ib load (microns)

D, s1p = deflection at 1.5 times the
pavement depth (microns)
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Structural Number (Original)
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Structural Number (Denoised)
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Back to Main Objective

mIncorporate TSD test results into PMS
What is the right index?

= FHWA project “Pavement Structural Evaluation at the
Network Level”

= Input from DOTs

= SN, remaining service life, SCI, strain in asphalt layer
= What about CRCP, JCP

m Other PMS data
Functional condition
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Thank you... Questions?

. . M Viroini
Center for Sustainable Transportation Infrastructure WVI%EEF&E
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