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A Study on Estimation of the Pavement Fatigue Life by Loading
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Abstract

For many of the rigid pavements, the observations of significantly different performan-
ces were explained to relam distress mechanisms to distress manifestation and to develope
better prediction of ~mforinance.

This paper summarizes the result of an investigation of the resilient elastic and fatigue
behavior of inservice cement concrete pavements.

Static indirect tensile tests were conducted in order to estimate the average tensile
streneth. of each of the prbjects tested. Repeat-load indirect tensile tests were conducted
to determine the fatigue and resilient elastic characteristics and the relationship between
fatigue life and stress/strength ratio.

Deformation measurements were taken during fatigue testing in order to determine the
resilient elastic properties of the material and the changes in these properties during the
test period.
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¥ 1. Summary of average test results for each specimen.

District Tensile Strength Modulus of Elasticity? Density
Project | Asgregate | T | Distance Coef, | Mean, | Coef, Coe.,
of Covered, Mean, Mean,

Identi- Type . m I Var, | N/em* psi Var., kg/m'  pof Var,,
fication % (X109 % %
2A Limestone 14 274 170 316 459 19 285 414 40 2252 1406 11
2E Limestone 134 40 273 338 490 20 255 370 35 244 1401 1.6
12Sp Gravel 46 - - 321 466 29 252 366 36 2219 1385 4.7
13Sp Gravel 28 - - 403 19 302 4.38 22 2254 1407 17
17B Gravel 141 375 233 343 498 19 346 5.02 26 2281 1424 20
1™ Gravel 122 Hde 220 205 428 20 250 362 37 263 1413 14
18N Limestone 25 74 46 202 424 19 2.58 374 4 27 1420 1.8
180 Limestone 72 6.8 42 390 566 19 292 4.24 26 2342 1462 12
19A Gravel 72 25.9 16.1 294 427 21 232 3.36 42 2257 1409 15
98 |FP0® @ | w8 129 | 20 3w 230 340 | 42 | 2132 131 19

Slag, Gravel
Weighted Average 325 4N 275 3.99 A - - 17
Coef. Var. of Means(%)| - - 13 - - 13 - - -
"Top, center, and bottom slices from each core. ‘
*Assumed Poisson’s ratio=020.
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B 2. Indirect tensile, elastic mockilus and dengity.

Modulus Indirect Tensile Strength(PSD Density(GCC)
Sampling Location - e
X I0MPSD Top Middle Bottom Top Middle Bottom
1 4560 545 501 521 2362 2319 2297
2 41 559 551 592 - - -
C 3 4124 471 422 631 - - -
0 4 3406 334 358 517 2269 2660 2327
R 5 - 649 432 - 2314 234 -
N 6 - - - - - - -
E 7 - - - - - - .-
R 8 4411 357 690 587 2321 2331 2339
9 4.460 536 554 - 2288 2299 2292
10 4504 5456 651 699 2288 2316 2314
Average 4229 506 520 591 2307 237 2314
1 4,504 403 429 678 2301 2258 2288
2 3123 - - - - - -
C 3 322t 360 443 483 2.3% 2.248 2334
E 4 3491 264 443 582 2308 2254 2290
N 5 3813 351 454 574 2279 2280 2349
T 6 4320 568 561 659 2.282 2.250 2324
E 7 4,089 389 428 626 2291 2277 2.308
R 8 3490 499 511 566 2306 2.265 2.350
g - 395 425 639 2214 2268 2.370
10 4233 877 611 529 2360 229 2310
Average 3809 434 478 593 2310 2.266 2327
1 4433 519 533 6% 2.306 2281 2373
2 4276 507 515 408 2270 2.32%5 2.256
3 4417 570 726 532 2337 2332 2307
E 4 4001 401 392 594 22N 2277 2.333
D 5 4508 494 47 814 2318 2318 2355
G 6 4547 49 588 684 2295 2300 2342
E 7 4615 454 625 783 2312 2.360 2.354
8 4843 685 636 612 2309 2317 2357
9 3887 237 651 583 2342 2328 2.342
10 5,086 64 744 739 - - -
Average 4456 501 588 644 2307 2315 2.335
Total Average 4.165 480 529 603 2308 2319 23%
Standrd Dev. 0484 115 105 92 - - —
Coef. Var, (%) 116 24 20 13 - - -
oM MaW 198945 12 — 87 —
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E 3 Equations for caloulation of tensile propertiea

Diameter of Specimen

Tensile Propert ~ et
© YT Eineh 6 Inch
T ! P Pra
ensile Strength a1 i aME Fai
Sy, psi h h

Poisson’s ratio 0.06731]1«0.&964 ONEEWR@GE(M
B 14

ammmm mmmm
Modulm of

-};~ [0.99?)‘! +0.2682] "}: [ummv +0.2712)

elasticity E, psi
Total terslle strain | 1{mm+(mm] o[-+ 00175
at fafure Sr 02494-+Q0673 || | Q.1666w-+0.0452

Pru=total load at faflure(maximu, load Puu or load
at first break. point), in pounds ;

h =height of mmimem in inches ;

X =total horizental deformation at failure(deforma-
tion at the maximum load or at first break po-
int), in inches (Fig. 4) ;

DR =deformation ratio —%(the slope of line of best
fit* between vertical deformation’ Yr and the
corresponding horizontal deformation Xy up to
failure load Pra) ;

Su =horizontal tangent modulusr—-—-T-~ (the slope of the
kine of best fit* between lond P and total hori-
zontal defarsnation Xr for loads up to failure
load Prar).

*It is recommended that the line of best fit be determined by the
method of least squares.

¥ 4. Recommended values of Poisson’s ratio for differ-
ant pavement materials®.

Range of
Material Type
Poisson’s ratio

Portland cement concrete 15—-.20
Asphaltic concrete 25—-.35
Cement stabilized base 2030
Asphalt stabilized base 25-35
Unbound granulat base 40
Granular subgrade 40
Clayey or silty subgrades 45
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H 5. Summary of reaults for each specimen.

Location Modulus of Elasticity (PSD x 10° Indirect Tensile Strength (PS)
Specimen No. | Modulus E 8Dg _ Specimen: No, Sr 5.Do
Corner 7 4229 039 2 533 %6
Center 9 am? 0478 % 501 108
Edge 10 4456 03% 2 537 131
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