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paving locations, with the exception of the northbound lane of the 130-foot replacement

section.

Table 10: Gradation data for aggregate (Gradation # 5):

Sieve Size | Percent Passing (%)
1 - 100
Ya 90-100
1, -
3/8 20-55
#4 0-10
#8 0-5
#30 -
#50 -
#100 -
#200 0-1.5

Joints were cut in the PCC as soon as the concrete had cured to the point that
sawing could be performed without excessive raveling and the concrete could support the
weight of the saw and operator. In addition, the joints were cﬁt to prevent the occurrence
of shrinkage cracking. A “soft-cut” saw cut joints té a width of 1/8 inch and a depth of
one inch. Typically, there was period of 2-2.5 hours between the placement of PCC and
the “soft-cutting” of the joints.

Curing blankets were placed over all patching and paving sections. Maturity
probes were placed at various locations of newly paved PCC. The prbbes indicated the
amount of hydration that the PCC had experienced. Figure 4 displays the insertion of a
maturity probe into the PCC. The amount _of time betwéen placing the PCC and

reopening the rehabilitated areas to highway traffic ranged from 8 to 13.5 hours. Table
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11 displays various characteristics of the PCC at locations of maturity probe placement

when the pavement was reopened to traffic.

Figure 4: Maturity probe insertion into newly placed PCC

The documentation of observed underlying ACC conditions and inferface bonding

was a main goal on this project. Table 12 displays the removal depth and ACC/bonding

conditions for all full-depth patching sections as well the 130-foot lane replacement

section.

Table 11: PCC Characteristics at Maturity Probe Locations

Station

" Location Date Curing Air | Slump | Air Temp. [PCC Temp.
Placed Time (hr) | (%) (in.) (°C) (°C)
2369 + 37 Section 1 8/5/99 10 5.5 1.5 27.4 25.8
2383 + 06 Section 3 8/9/99 11 6.8 2 20.1 30.9
2385 +52 | Section 10 8/5/99 13.5 6 2 28.7 20.3
2392 + 18 Section 18 8/5/99 11 6.2 2 31.6 23
2392 + 50 Section 19 8/9/99 9.5 6.3 2 241 347
2448 + 14 Section 20 8/10/99 11 8 2 26.4 33.2




Table 11 (continued)

2454 + 48 | Section 22 8/10/99 8.5 - 2 36.2 42
2454 + 48 | Section 21 8/11/99 9 6.4 2 28.3 40
2550 + 67 | Section 23 8/6/99 9 6.4 2 30.6 374
2552 + 82 | Section 25 8/6/99 10 7 1.5 29.2 33.6
2553 + 60 | Section 26 8/11/99 10 6.5 1.5 22.7 34.6
2622 + 00 [ Section 27 8/13/99 11 7 1.5 21.6 31.5
2690 +48 [ 804’ CIPR 8/20/99 8.5 6.5 2 32.6 50
2692 +46 | 804 CIPR 8/20/99 8 7.1 2 24.4 52.5
2692 +48 | 804’ CIPR 8/19/99 8.5 6.8 2 27.9 454
2694 +48 | 804’ CIPR 8/17/99 8.5 8 2 214 47
2697 + 00 | 804’ CIPR 8/17/99 8 6.8 2 36.1 53.7
2697 + 52 | 804’ CIPR 8/13/99 9.5 7.1 2 22.7 44
2698 + 51 804’ CIPR 8/13/99 8 8 2 374 51.8
2698 + 52 [ 804’ CIPR 8/13/99 9.5 7 2 23.1 451

Table 12: Removal Depth and ACC/Bonding Conditions at Rehabilitation Sections

Section  |Panel Removal [Removal Depth (in.) |Bonding Condition/ACC Quality
1 Backhoe 4 Good condition; PCC adhered to ACC to a
high degree and ACC maintained form
2 Bobcat 45-525 ACC looser and more prone to crumbling
' when compared to section 1, yet still
retaining some form; ACC did not come
out with panels - nearly all of it had to be
chipped away
3 Pulled with 35 High degree of bonding; nearly all of the
backhoe, then ACC stuck with the PCC, and remained in
used Bobcat good condition
4 Bobcat 35-4 Subsurface condition similar to section 2;
little of the ACC came up with the panels
5 Pulied with 3-35 Difficult to determine; only 2 panels at this
' .| backhoe, then | section; the first panel was pulled out,
used Bobcat which may have disrupted the second
one; it is suspected that the condition is
much like that of Section 3
6 ‘Bobcat 3.5-4 ACC in good condition with significant
amount remaining with the panels
7 Bobcat/pulled 4-475 At least half of the ACC did not remain
with backhoe with the PCC; ACC partially maintained
it's form
8 Unknown 45-475 ACC was partially loose and crumbled
somewhat; about half of it remained with the
panels
9 Pulled with 4 Very good condition; nearly all

backhoe, then
used Bobcat

of the ACC came up with no problems
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10 Pulled with 4 ACC crumbled somewhat; some remained
backhoe, with the PCC
then used
Bobcat
11 Pulled with 4 ACC came out nicely; good bonding
- backhoe
12 Pulled with 3.75-4 High degree of bonding; nearly all of the ACC
backhoe remained with the PCC
Pulled with 3.75-4 High degree of bonding with ACC in good
13 backhoe, condition
then used
Bobcat
14 Pulled with 3-3.25 Situation was similar to that of section 5
backhoe
15 | Backhoe 4-45 Very good bond; nearly all of the ACC
adhered to the PCC, and ACC was in good
form
16 Backhoe 35-4 Situation was similar to that of section 15
17 Pulled with 3.75 Situation was similar to that of section 15
' backhoe, -
then used
Bobcat
18 Backhoe Unknown Good bond; nearly all of the ACC adhered to
the PCC; ACC was in good form
19 Backhoe 4 Situation was similar to that of section 18
20 Backhoe 3-425 ACC crumbled; much of it did not remain with
the panels during removal
21 Backhoe 3.25- 5; generally | Poor interface bonding; ACC crumbled easily
more shallow on
the outer half of
" the lane
22 Backhoe 3.25-5 Situation was similar to that of section 21
23 Backhoe 3-45 Unknown
24 Backhoe 4.5 ACC adhered to the panels according to the
backhoe operator
25 Backhoe 4-425 Situation was similar to that of section 24
26 Unknown Unknown Unknown
27 Backhoe 4 A portion of ACC adhered to most of the
_panels; ACC crumbled somewhat
28 Backhoe, 4 Unknown
then chipping
hammer

In addition to the 28 replacement areas identified in table 8, an 804-foot long

highway section (station 2690 + 46 to 2698 + 50) exhibiting a CIPR-treated sub-base was

selected for rehabilitation. Construction proceeded from North to South during every

segment of the 804-foot section and was located in the southbound lane only.




24

The northern-most 104 feet of the CIPR section (stat‘ion 2698 + 50 - 2797 + 46)
was rehabilitated on August 13, 1999. Pavement was prepared for removal by re-sawing
the existing centerline joint and placing intermittent cuts through transverse joints across
the width of the removal lane. Joints locatéd within the removal lane were not re-sawed.
This was the practice over the course of the entire 804-foot replacement area. The ACC
maintained form and did not crumble apart during the first 104 feet of lane removal.
Ultimately, all of the ACC was removed throughout the length of this section, and
scarification penetrated into the cement-treated sand at times. The PCC thickness was
seven inches at the northern end of the seétion and transitioned to 3.5 inches at the
southern end. The overall depth of removal remained constant at nine inches. In all
locations of full-lane rehabilitation, the placement of fresh PCC was accomplished by the -
use of an oscillating screed.

An additional 308 feet of the CIPR section (station 2697 + 50 - 2694 + 42) was
rehabilitated on August 17. Beginning on this date, an attempt was made to remove only
the PCC layer whenever possible. This practice was then maintained throughout the
remainder of construction. ACC that had maintained its structural integrity was left in
place. At all rehabilitation areas, paving operations were performed using PCC; asphalt ‘
was never placed during rehabilitation. Table 13 details each section of full-lane
rehabilitation where the ACC was either entirely rémoved, entirely left in place, or i

. |
partially left in place. Figure 5 displays a section of the full lane pavement rehabilitation ;
that was performed on August 17 (station 2697 + 50 - 2696 + 20). The condition of the ‘

ACC was somewhat worse than that of the northern-most rehabilitation section, as the
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ACC crumbiled apart if it required removal by backhoe. The same ACC/bonding

condition was evident throughout this section.

Figuré 5: Characteristics of a full-lane rehabilitation section (station 2697 + 50 - 2698 +
20) where ACC was partially removed

The rehabilitation of 204 feet of pavement occurred on August 19. The ACC
crumbled when disturbed by the backhoe. Overall, the ACC appeared to be brittle and in
poor condition. The PCC thickness was observed to be 1.5 - 2 inchés in the outer 4 - 5
feet of the lane, beginning at statioﬁ 2693 + 00. Badly cracked (epoxied) panels began at
station 2693 + 42 and ended at 2692 + 42 (working from North to South). The severe
level of distress in these panels is most likely attributed to the thinness of the PCC.
Figure 6 shows the condition of the ACC aﬁd interface bonding that was typical along

this-204-foot length of rehabilitation.
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The final 200 feet of construction took place on August 20. The ACC condition was
similar to that of the previous two rehabilitation sections. The ACC was brittle, and it

crumbled when disturbed by the backhoe. The PCC was thin toward the'outer edge of

_ the road, but maintained a thickness of at least two inches.
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Table 13: ACC/PCC Removal Characteristics on 804-foot full lane rehabilitation area

Station Length Date of Removal Removal
(ft) Removal | Depth (in.)* Status
2698+50 - 2697+46 | 104 8/13/99 9.0 All ACC was removed
2697+50 - 2697+38 12 8/17/99 85 All ACC was removed
2697+38 - 2697+18 20 8/17/99 35 All ACC was left in place
2697+18 - 2696+94 24 8/17/99 7 All ACC was removed
2696+94 - 2696+74 20 8/17/99 3.5 All ACC was left in place
2696+74 - 2696 +66 8 8/17/99 U=3.5 7.5'tong x 2' wide ACC removed at
L=8.0 mid-lane; the rest left in place
2696+66 - 2696+62 4 8/17/99 35 All ACC was left in place
2696+62 - 2696+58 4 8/17/99 U=3.25 4' long x 3.5' wide ACC removed at
L=9.0 mid-lane; the rest left in place
2696+58 - 2696+54 4 8/17/99 3.25 All ACC was left in place
2696+54 - 2695+78 76 8/17/99 U=3.75 ACC only left in place for 4.5'
L=9.0 closest to center line
2695+78 - 2695+38 40 8/17/99 9 All ACC was removed
2695+38 - 2695+12 26 8/17/99 U=4.0 ACC only left in place for 4.0'
L=7.25 closest to center line
2695+12 - 2694+42 70 8/17/99 9 All ACC was removed
2694+46 - 2694+42 4 8/19/99 9 All ACC was removed
2694+42 - 2694+26 16 8/19/99 U=4.25 ACC only left in place for 4.0'
L=9.0 closest to center line
2694+26 - 2693+18 | 108 8/19/99 8.5 All ACC was removed
2693+18 - 2693+14 4 8/19/99 U=3.5 Only 4.7' wide ACC closest to
L=8.5 center line was removed
2693+14 - 2692+94 20 8/19/99 3.5 All ACC was leftin place
2692+94 - 2692+77 17 8/19/99 U=3.5 Only 4.0' wide ACC closest to
L=7.75 center line was removed
2692+77 - 2692+70 7 8/19/99 3.5 All ACC was left in place
2692+70 - 2692+42 28 8/19/99 U=3.5 Only 4.0" wide ACC closest to
L=7.75 the edge was left in place
2692+46 - 2692+40 6 8/20/99 7.75 All ACC was removed
2692+40 - 2692+14 26 8/20/99 3.25 All ACC was left in place
2692+14 - 2692+02 12 8/20/99 U=3.25 All ACC was removed except for
L=7.5 4.0' wide ACC closest to center line
2692+02 - 2690+46 | 156 8/20/99 8.25 All ACC was removed

* U = depth from surface to ACC left in place
L = depth from surface to ACC removal area
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CONSTRUCTION CONCERNS

Difficulty was experienced in attempting to remove full-lane rehabilitation areas
by backhoe. In sections 21 and 22 as well as the 804-foot CIPR rehabilitation, joints
were only re-sawed longitudinally around the perimeter of the respective removal area.
This involved sawing the road centerline joint and intermittent transverse joints. It was
observed that it was easier to remove pavement located close to the centerline than
toward the outer edge of a lane. It is thus recommended that at least one additional
longitudinal joint be re-sawed if possible to aid in the removal process.

Other problems regarding the construction proéess were minor in nature.
Equipment breakdowns producéd oﬁly slight delays. These consisted of a damaged hose
linking a joint saw to the water supply and the repair of the portable scarifier. In
addition, adverse weather conditions resulted in the postponement of construction for

several days.

Regarding section 22, 2 x 2-foot panels were replaced with 6 x 6-foot panels

-during the rehabilitation process. However, section length limitations required the

construction of two 5 x 6-foot panels on the north end of the rehabilitation area.
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CONSTRUCTION SUMMARY

- The rehabilitation of HR 559 was in accordance with specified construction
procedures and progressed with no major concerns or setbacks. Chosen methods of panel
removal were effective in most cases, with the exception of the aforementipned difficulty
in situations of full-lane removal. Proper construction of the project should provide a
solid foundation for data collection, observation, and analysis over the five-year phase of
this project. Ultimately, it is desired to increase knowledge pertaining to the bonding
characteristics associated with a PCC/ACC interface in terms of joint spacing, PCC

thickness, surface preparation, use of fibers, and the sealing of joints.
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