








Figure 12. Longitudinal and mid-panel cracking on panel 87 (7/27/12)
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Figure 13. Looking down the creek valley near Sta. 347+00 (7/27/12).
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Figure 14. Cracks observed on embankment fill slope near Sta. 347+00 (7/27/12)
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Figure 15. FWD Do versus distance with applied loads of (a) 80 kN (18,000 Ib) and (b) 40 kN (9,000 Ib)
[Distance 0 = Sta 350+50]
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Figure 16. Joint LTE from FWD tests versus distance with applied loads of (a) 80 kN (18,000 Ib) and (b) 40 kN (9,000 Ib)
[Distance 0 = Sta 350+50]
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Figure 17. I-value versus distance with applied loads of (a) 80 kN (18,000 Ib) and (b) 40 kN (9,000 Ib)
[Distance 0 = Sta 350+50]
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Figure 19. SCI versus distance with applied loads of (a) 80 kN (18,000 Ib) and (b) 40 kN (9,000 Ib) [Distance 0 = Sta 350+50]
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Figure 21. BCI versus distance with applied loads of (a) 80 kN (18,000 Ib) and (b) 40 kN (9,000 Ib) [Distance 0 = Sta 350+50]
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Box plots showing FWD test measurements obtained on panels with and without cracks are
shown along with number of measurements (n), mean, and standard deviation statistics in Figure
23 and Figure 24 for tests conducted near mid-panel and joint, respectively. Summaries of t-test
analysis results that compare measurement values obtained on panels with and without cracks are
provided in Table 1 for tests conducted near mid-panel and Table 2 for tests near joint.

Following are the key findings from the statistical analysis test results:

e The Do, krwp-static-carr, SCI, BDI, and BCI values showed statistically significant
differences between cracked and uncracked panels, with results on uncracked panels
representing better support conditions than on cracked panels.

e The Krwp-static-corr Values were on average about 1.3 times lower under cracked panels
than under uncracked panels. The COV of the k values were higher under cracked panels
(38%) than under the uncracked panels (23%).

e There was no statistically significant difference in the | values between the cracked and
uncracked panels. The I values were all very low (<1 um). I > 5 um is typically
considered a trigger value suggesting void beneath the pavement.

e The joint LTE at all panels was relatively high (> 91%) and there was no statistically
significant difference between the cracked and the uncracked panels.
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Table 1. Summary of t test analysis results on FWD deflection basin parameters near mid-
panel on cracked versus uncracked panels

Parameter No crack or crack Mean COV (%) t-value Pr

Do (um) gfag:a‘:k lgg gg 407 <0.001
I (um) gfag:a"k < 1 Zgg 81 0212
Kewo suiccor (KPa/mm) o 12K o 406 <0.001
SCI (um) gfag:a"k g ﬁ 28 0005
BDI (um) gfag:a"k 12 o 371 <0.001
BCI (um) gfag:a"k 12 122 199 0025
AF (mm) gfagza‘:k o : 093 018

Note: Highlighted cell indicates statistically significant difference at 95% confidence level between the cracked and
the uncracked panels

Table 2. Summary of t test analysis results on FWD deflection basin parameters near joint
on uncracked versus cracked panels

Parameter No crack or crack Mean COV (%) t-value Pr

Do (um) gfag:a‘:k 12‘73 gg 373 <0.001
LTE (%) gfag:a‘:k gg g 011 046

SCI (um) gfag:a‘:k 12 gé 273 0.006
BDI (um) gfag:a‘:k 12 gg 354 <0.001
BCI (um) gfag:a‘:k 12 5‘21 388 <0.001
AF (mm) gfag:a‘:k ;gg g 135  0.094

Note: Highlighted cell indicates statistically significant difference at 95% confidence level between the cracked and
the uncracked panels

Box plots showing FWD test measurements obtained in cut and fill areas are shown along with
number of measurements (n), mean, and standard deviation statistics in Figure 25 and Figure 26
for tests conducted near mid-panel and joint, respectively. Summary of t-test analysis results
comparing measuremet values obtained on panels in cut and fill areas as provided in Table 3 and
Table 4, respectively.

Following are the key findings from the statistical analysis test results:
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Table 3. Summary of t test analysis results on FWD deflection basin parameters near mid-
panel in cut versus fill areas

Ccov

Parameter Fill or Cut Mean (%) t-value Pr

Do (um) E'L'j't 18; gg -1.77  0.039
| (um) E'L'l't 2 éii 047 0319
Kewo staic-cor (kPafmm) £ 2z 204 0022
SCI (um) E'L'l't ? gg -2.46  0.008
BDI (um) E'L'l't 18 %2 215  0.017
BCI (um) E'L'l't 18 1;2 0.342  0.367
AF (mm) E'L'l't ggg g 042 0337

Note: Highlighted cell indicates statistically significant difference at 95% confidence level between the cut and fill
areas

Table 4. Summary of t test analysis results on FWD deflection basin parameters near joint
in cut versus fill areas

Parameter Cutor Fill Mean COV (%) t-value Pr

Do (um) E'L'l't ﬂg gi 278 0003
LTE (%) E'L'l't gg g 008 0467
SCI (um) E'L'l't 0 235 0010
BDI (um) E'L'l't 1:23 gg 242 0008
BCI (um) E'L'l't 12 5‘1‘ 307 0001
AF (mm) il cu ;?8 g 092  0.180

Note: Highlighted cell indicates statistically significant difference at 95% confidence level between the cut and fill
areas
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CHAPTER 4. SUMMARY AND CONCLUSIONS

This report presented the field observations of the ISU research team and results and analysis of
in situ falling weight deflectometer tests conducted on US34 WB between mile posts 194.5 and
196.7. FWD tests were conducted to evaluate differences in the deflection basin parameters and
the modulus of subgrade reaction (k) values between the cracked and uncracked panels, and cut
and fill areas. Statistical t-test analysis was conducted to compare the measurement values
obtained on panels with and without cracks and in cut and fill areas. Pictures documenting the
distresses observed on the pavement surface and cracks observed on embankment fill slopes are
presented in this report.

Follwing are the key findings from this study:

e All of the cracked panels were located in the cut areas. Distresses observed on the
pavement surface included longitudinal cracks, transverse cracks, mid-panel cracks,
corner cracks, and faulting.

e Tension cracks were observed on the slope where about 10 m thick embankment fill
was placed, which suggest possibility of slope movements.

e The Do, krwp-static-corr, SCI, BDI, and BCI values showed statistically significant
differences between cracked and uncracked panels, with results on the uncracked
panels representing better support conditions than on the cracked panels.

e The Do, krwp-static-corr, SCI, BDI, and BCI values showed statistically significant
differences between cut and fill areas, with results in the fill areas showing better
support conditions than in the cut areas. (Note that all cracked panels were located in
the cut area).

e The krwp-static-corr Values were on average about 1.3 times lower under cracked panels
than under uncracked panels. The COV of the k values were higher under the cracked
panels (38%) than under the uncracked panels (23%).

e The Krwp-static-corr Values were on average about 1.1 times lower in cut areas than in
fill areas. The COV of the k values were higher in the cut areas (31%) than in the fill
areas (21%).

e There was no statistically significant difference in the | values between the cracked
and uncracked panels and the cut and fill areas. The | values were all very low
(£1 um). I >5 um is typically considered a trigger value suggesting void beneath the
pavement.

e The joint LTE at all panels was relatively high (> 91%) and there was no statistically
significant difference between the cracked and the uncracked panels and the cut and
fill areas.
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