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Evaluation of Thin Asphalt Overlay Pavement Preservation in Nebraska:
Laboratory Tests, MEPDG, and LCCA (17-2624)

2 Texas A&M NDOR Soohyok Im?, Taesun You?, Yong-Rak Kim?, Gabriel Nsengiyumva?,
Transportation = N Robert Rea3, and Hamzeh Haghshenas?

ITexas A&M Transportation Institute, 2University of Nebraska-Lincoln 3Nebraska Department of Roads

MOTIVATION v’ Step 3: Conducting MEPDG and LCCA Analyses MEPDG & LCCA RESULTS

v’ Thin asphalt overlays offer an economical resurfacing, preservation, and '/
renewal paving solution for roads that require safety and smoothness 254 1 nch) Thin L Ovely 5L

. 76.2 mm (3 inch) Old Asphalt Layer
improvements.

‘ Institute Department of Roads

(a) MEPDG Results

amone § Asphat Overly (SPH SLX structure SPH Structure
| sphalt Layer . — . —
Distress Reliability Distress Reliability

Concrete Layer
28-Day PCC M= 4.6 MPa
28-Day Elastic Modulus of Slab=26.6 GPa

Concrete Layer
28-Day PCC M= 4.6 MPa
28-Day Elastic Modulus of Slab=26.6 GPa

Performance Criteria

254.0 mm (10 inch) 254.0 mm (10 inch)

M, = 100 MPa

v Recently, thin asphalt overlays have been used in Nebraska as a Subgrade Layer \/ ; . Fredicted Precicted Precicted Predicted
promising pavement preservation technique that needs evaluations. 4“““““““““"*‘)“ T Ro— / T Long. Cracking (ft/mile) ! 92.03 (Pass) 0 99.99 (Pass)

Bottom Up Cracking (%) 0 99.99 (Pass) 0 99.99 (Pass)

Alternative 1: Alternative 2: Alternative 3:

v 1: Collecting Mixes from Field Proj °
Step Collect 9 €S 1o eld O]eCt (c) LCCA Inputs (2Typical, 9Default inputs, and *Inputs provided by NDOR)

v Step 2: Performing Laboratory Tests N e

EUAC $17.98 $2.45 $14.70 $1.85 | $13.45 | $0.01 $9.75 $0.00

(a) SLX pavement structure (b) SPH pavement structure
O B \] ECT I VE Alternative 1: SPH overlay at high volume traffic (10 year service life) Traffic inputs Ruttl ng (AC Only) (In) 027 4001 (Fal I) O 11 9999 (PaSS)
. ... | Construction Cost Maintenance Maintenance cost Wofk Parameters High volume traffic | Low volume traffic
Activity No. of activities $/1-mile lenath F $/1-mile lenath duration
\/ T I t th th . h It I t tI . I t d . (8/1-mile length) requency (years) | (SH-mile length) (days) AADT Construction Year (total for both directions) 18,098* 2,884*
O eva ua’ e e In a'Sp a’ Over ay praC ICe recen y Im p emen e In 2" Mill & 2" 32 190.000* 5* 15.000* 0.3* Total Trucks as Percentage of AADT (%) 39* 14* (b) LCCA ReSU|tS
SPH Overlay ' ' '
N e b raS ka . - - - —— Annual Growth Rate of Traffic (%) 2.0* 2.0* - - - -
. Alternative 2: SLX overlay at high volume traffic (6-year service life) o L g > — - - " 450 @Agency Cost @UserCost || 450 BAgency Cost @User Cost Alternative 1: Alternative 2: Alternative 3: Alternative 4:
t t t * * . .
V& 1 - o - o " peed Limit Under Normal Operating Conditions (mph) 400 7 400 SPH oyerlay high SLX oyerlay high SPH o_verlay low | SLX o_verlay low
SPH (2-inch conventional practice) vs. SLX (1-inch thin-lift) practice) | | | Lo Zone Speed it (0o / otal Gost [ ST T
— . - — 5 7, _ otal Cost U
Alternative 3: SPH overlay at low volume traffic (15-year service life) Discount Rate (%) 2.02 g 30 / / § 300 V Agency User Agency User Agency User Agency C:;
2" Mill & 2" Value of Time for Passenger Cars ($/hour) 13.96¢ 520 / 320 / / Cost Cost Cost Cost Cost Cost Cost ($1000
on g 2 190,000* 7.5 15,000* 0.3* ! >Senger ~-ars (»hou ‘ g 3 ($1000) | ($1000) | ($1000) | ($1000) | ($1000) | ($1000) | ($1000)
verlay Value of Time for Single Unit Trucks ($/hour) 22.34d £ / / 2% / % )
R E S E A R C H M ET H O D Alternative 4: SLX overlay at Low volume traffic (10-year service life) Value of Time for Combination Trucks ($/hour) 26.89¢ £ z: / / £ zz / / Undlgﬁcr);mted $425.00 | $56.60 $360.00 $43.10 | $315.00 [ $0.13 $235.00 | $0.09
SLx Icl>l\/§|iy ¥ 95,0007 > 15,0007 017 & / / 5 / / Present | 40271 | $5479 | $32027 | $41.47 | $301.23 | $0.12 | $218.20 | $0.08
Y i % % Value il ' ' il i
SLX overI/.::\ll;el_rg\zl‘ilt I'\I{‘raa?f:ic Volume

1 0E+05 2.0E-02 2.0E-02
| T o e e CONCLUSION
1.6E-02 | ::::: 9 16E-02 |
i | - 1.0E+04 2 1.4E:02 - %E:E: % 1.4E:02
= 180 Exit 279 s = 1.2E-02 = /%:.:.: g 1.2E-02 . . . . g g 5 g
o oe b e § 100 | 2 1 IBEs 7 v Test results indicated that the two mixtures are similar in stiffness
T " (b) 2-inch SPH 3 o B 8.0E-03 | o 2 80E03 | - - . i :
/)7’{ = ‘ Sl Feee g D % % " oces | 5 characteristics and cracking resistance.
(a) Dynamic modulus test, dynamic creep test, § romez o re sl . ?" Z é % é % D j v _ _ _
o Pt oo 50 273 e Kooy v and static, multiple stress creep-recovery test s s oo | IR A% URE UFE R U] o : It was shown that the SLX mixture was more susceptible to moisture-
1.0E+01 500kPa  600kPa 700kPa 1000kPa 1300kPa 1600kPa 500kPa  600kPa 700kPa 1000kPa 1300kPa 1600kPa . ]
10E-08  1.0E-05 10E-02 10E+01 10E+04  1.0E+07 Stress Levels Stress Levels IndUCed damage than the SPH mlxture

(c) 1-inch SLX

Reduced Frequency (Hz) (i) creep strain at 30 sec (ii) recovery strain at 500 sec

v' Based on the laboratory test results, MEPDG predictions, and LCCA

Project location and after overlay

\ o | results, the thin-lift overlay pavements that replace 1-inch thick old
B/g/ 4000 | ] 50 | L © SPH 100mm/m?n Number of Rut Depth (mm) Number of . . . .
AT | 0 SeHz0ommimi asphalt with a new SLX mix are expected to perform satisfactorily.
0 s ommimn N T T v The thin-lift overlay practice is expected to provide several benefits,
22000 | 2 = — - SLX 400mm/min 20,000 (Pass 4.38 1259 | 15,400 (Fail . . . . . : i
e = including quickly opening highways to the public due to faster paving
0 N and a safer driving surface.

e —— YT e Em—
Cycle Number Time (S)
(c) Dynamic Creep (d) SCB Fracture (e) Hamburg Wheel Tracking

Gradation of mixes (c) Hamburg wheel tfacking test
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